




Technical Review:
Self-Administered Drug Treatments

for Acute Migraine Headache

ABSTRACT

Objective. The objective was to identify and summarize evidence from controlled trials on the
efficacy and tolerability of self-administered drug treatments for acute migraine headache.

Search Strategy. A strategy combining the MeSH term "headache" (exploded) and a previously
published strategy for identifying randomized controlled trials was used on the January 1966 to
December 1996 MEDLINE database. Other computerized bibliographic databases, textbooks,
and experts were also utilized.

Selection Criteria. English-language controlled trials involving patients with acute migraine
headache in which at least one treatment offered was a self-administered drug treatment were
included.

Data Collection and Analysis. The number of patients obtaining headache relief according to
an a priori definition of at least a 50% reduction in pain severity was recorded and used to
calculate odds ratios for headache relief Measures ofpain severity reported as group means (and
standard deviations) were used to calculate standardized mean differences (or effect sizes).
Where similar trials provided data, meta-analysis of efficacy measures was performed. The
identity and rates of adverse events were recorded and statistically compared.

Main Results. Placebo-controlled trials support the efficacy of a number of self-administered
treatments for acute migraine, including non-steroidal anti-inflammatory drugs (NSAIDs),
dihydroergotamine (DHE) nasal spray, sumatriptan (in subcutaneous, oral, and intranasal
formulations), and opiate analgesics (codeine and butorphanol). Evidence supporting the
efficacy of ergot alkaloids and isometheptene compounds is weaker. Comparisons among
alternative drug treatments are few in number and mostly inconclusive. Controlled trials of
antinauseants or caffeine used in conjunction with ergots or NSAIDs do not show a significant
adjuvant effect on pain relief. Ergotamine tartrate was associated with the highest rate of
adverse events, principally nausea, but concomitant administration of antinauseants or caffeine
appear to improve its tolerability.

Conclusions. Several self-administered drugs appear to be effective for the treatment of acute
migraine. The inconclusive comparisons among classes of drugs and individual agents suggest
that the choice among alternatives for the treatment of acute migraine may, for the present,
depend more on side effects and contraindications than on data about efficacy.
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Technical Review:
Self-Administered Drug Treatments

for Acute Migraine Headache

EXECUTIVE SUMMARY

BACKGROUND

Migraine is a common and disabling health problem among adult Americans. Surveys from the
US and elsewhere suggest that 6% of men and 15%-17% of women experience migraine
headaches (Stewart, Shechter, and Rasmussen, 1994). These headaches result in significant
disability and work loss; estimated aggregate indirect costs to employers in the US for reduced
productivity due to migraine range from 6.5 to 17 billion dollars annually (Osterhaus, Gutterman,
and Plachetka, 1992).

Patterns of medical care for the treatment ofmigraine are highly variable. A substantial
proportion of migraineurs never consult a physician about their headaches. Among those who do
seek medical attention, many do not continue with the course of treatment prescribed by their
physician (Edmeads, Findlay, Tugwell, et aI., 1993), citing the availability of non-prescription
medications and negative side effects associated with prescription medications among the
reasons for self-treatment.

The pathophysiology of migraine is poorly understood, but recent advances in neuroimaging,
neurobiology, genetics, and pharmacology have resulted in a changing view of migraine
pathogenesis, from one favoring vascular and muscle tone as primary causes to one involving a
primary neuronal event producing secondary vascular changes. There continues to be
controversy among headache researchers and clinicians over whether tension-type headache and
migraine are part of a single spectrum of headache disorders or different conditions with distinct
etiologies. The diagnostic distinction between the two types of headache is, however, generally
assumed in clinical trials, most of which have focused on one or the other diagnosis.

A substantial body of high-quality evidence exists describing the effectiveness of various drugs
for the treatment of acute migraine. Synthesis and dissemination of this information may help
correct the underuse or misuse of acute drug treatment strategies for migraine headache.

SCOPE OF REPORT

The objective of this Technical Review is to provide a comprehensive review and analysis of
published reports of randomized controlled trials (RCTs) and other prospective, comparative
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clinical trials of self-administered drug treatments for the acute, episodic treatment of migraine
headaches. The report is restricted to trials of treatments that can be administered by a patient in
a non-clinical setting (i.e., at home or work). There are many such agents, ranging from over
the-counter analgesics to migraine-specific prescription drugs; most are taken orally, but some
are administered by intranasal insufflation, subcutaneous injection, or rectal suppository. Studies
of parenteral treatments ordinarily administered in a clinical setting will be covered in a
companion report (Parenteral drug treatments for acute migraine headache). The present report
does not cover all analgesics or other drugs that may be used for the treatment of migraine, but
only those that have been studied in controlled trials among a population of migraineurs. These
include aspirin, acetaminophen, non-steroidal anti-inflammatory drugs (NSAIDs) (diclofenac
sodium, diclofenac-K, flupirtine maleate, flurbiprofen, ibuprofen, ketoprofen, lysine
acetylsalicylate, mefenamic acid, naproxen, naproxen sodium, piroxicam, pirprofen, proquazone,
and tolfenamic acid), ergot alkaloids (ergotamine tartrate (ET) and ET combinations),
dihydroergotamine (DHE), sumatriptan and other 5HTr-receptor antagonists, opiate analgesics,
isometheptene combinations, and domperidone.

METHODOLOGY

The literature review addressed the question "What are the effects on headache pain and the
tolerability of self-administered drug treatments for acute migraine headache compared to
placebo, alternative drug treatments, and non-drug therapies?"

To be considered for this review, studies were required to be prospective, controlled trials of self
administered drug treatments aimed at the relief of symptoms of individual episodes of headache
in patients with migraine. Although the use of a specific set of diagnostic criteria (e.g., Ad Hoc
Committee on the Classification ofHeadache, 1962; Headache Classification Committee of the
International Headache Society, 1988) was not required, diagnoses were required to be based on
at least some of the distinctive features of migraine, e.g., nausea/vomiting, severe head pain,
throbbing character, unilateral location, phono/photophobia, or aura.

Studies were included only if allocation to treatment groups was randomized or pseudo
randomized (based on some non-random process unrelated to the treatment selection or expected
response); concurrent cohort comparisons or other subexperimental designs were excluded.
Control groups could comprise placebo, no intervention, usual care, or a specified alternative
drug or non-drug treatment.

Relevant controlled trials were identified by searching MEDLINE (January 1966 through
December 1996) using the MeSH term "headache" (exploded) and a published strategy for
identifying randomized controlled trials. Additional search strategies included computerized
bibliographical searching ofPsycINFO and CINAHL databases; retrospective and prospective
hand-searching of the journals Headache, Cephalalgia, and Headache Quarterly; searching the
reference lists of review articles and included studies; searching books related to headache; and
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consulting experts in the field. We also searched a database of randomized trials in pain relief
which is now part of the Cochrane Controlled Trials Register (1997).

Studies identified by the literature search were screened for further review based on criteria
focusing on patient population, intervention, study design, and type of outcome data reported.

Studies passing the initial screen were reviewed for methodological quality based on the
following considerations: the use of random allocation; description of an adequate method of
concealment of allocation; the use of double-blinding; description of an adequate method of
blinding; and a description of drop-outs sufficient to determine the number of patients in each
treatment group entering and completing the trial. Each trial could score between 0 and 5 points,
with higher scores indicating higher quality in the conduct or reporting of the trial.

Efficacy and adverse events data were abstracted from the original reports onto specially
designed forms. We collected trial data on short-term symptomatic outcomes related to head
pain (severity/intensity, relief, and duration), other symptoms (nausea, vomiting, photophobia,
phonophobia), functional status (disability), and quality of life. We did not consider
physiological or other measures not directly relevant to the patients' symptomatic experience.

We required that outcome data be obtained directly from the patient, not judged by the treating
physician or study personnel. We required that data be recorded at or near the time of symptoms.
We chose to analyze 2-hour data whenever they were reported. If2-hour data were not reported,
we chose the measurement closest to two hours.

Among outcomes related to headache pain, we generally preferred those that measured headache
relief or change in headache intensity, since these are more comparable among patients with
different baseline pain intensity scores (Scott and Huskisson, 1976). If these outcomes were not
available, we analyzed data on post-treatment headache intensity. Ifno headache relief or pain
intensity data were reported, then we used data on functional disability or headache duration as a
proxy.

For outcomes measured on a dichotomous scale (success/failure), we required that the threshold
for distinguishing between success and failure be clinically significant; for example, we
interpreted a 50% or more decrease in severity or a reduction from moderate-severe to mild-none
(two of the most common definitions) as meeting this criterion. Some studies also reported
results for a more stringent criterion, complete resolution of symptoms. We did not consider a
reduction in severity from mild to none as meeting our criterion.

Dichotomous outcomes meeting our definition of a clinically significant threshold were reported
as proportions (or response rates for each treatment) which may be directly compared (difference
in proportions). We also used these proportions to calculate odds ratios.

3



When outcome data were provided on an ordinal scale (e.g., for headache relief: none, mild,
moderate, near complete, complete), we selected a threshold based on the definition for
improvement (discussed above) and converted these data into a dichotomous outcome.
When categorical data could not be split into dichotomous outcomes meeting our a priori
definition and no continuous data were reported, we assigned a numeric score to each category
and analyzed the results as continuous data.

When outcomes were reported on a continuous scale (e.g., a visual analog pain scale) and
variance estimates were also available, we calculated an effect size, or standardized mean
difference.

When several efficacy estimates were available from comparable trials for a given treatment
comparison, we tested these for homogeneity and combined them using an inverse variance
weighted method to yield a meta-analytic summary estimate.

Adverse events

The incidence of adverse events was recorded and the proportion of patients experiencing
adverse events calculated for each treatment group, whenever possible. The difference between
rates ofadverse events was calculated along with a 95% confidence interval (CI) for the
difference. A 95% CI that excludes zero suggests that the rates are significantly different
between groups. The identity and rates of specific adverse events reported were summarized for
each study.

SUMMARY OF
FINDINGS

The evidence supporting different agents or classes of agents varies greatly in quantity and
quality. This section summarizes the results of our analysis, and the next section describes the
most urgent priorities for future research.

NSAIDs and other non-opiate analgesics

Our analysis included 33 controlled trials involving the following agents in this class:
acetaminophen, aspirin, diclofenac sodium, diclofenac-K, flupirtine maleate, flurbiprofen,
ibuprofen, ketoprofen (pr), lysine acetylsalicylate, mefenamic acid, naproxen, naproxen sodium,
piroxicam (sl), pirprofen (pt and po), proquazone, and tolfenamic acid. Except where otherwise
noted, all study drugs were administered orally. Diclofenac-K, flupirtine maleate, pirprofen, and
proquazone are not available in the us.

4



The principal findings of the analysis were these:

Although there were not many studies of anyone agent, the placebo-controlled trials
reviewed in this report were remarkably consistent in demonstrating the efficacy of this
class of drugs for the relief of acute migraine attacks. There were three positive placebo
controlled studies of aspirin, two of ibuprofen, two of tolfenamic acid, and one each of
diclofenac-K, flurbiprofen, naproxen, naproxen sodium, piroxicam, pirprofen and
proquazone. In addition, one study each of diclofenac sodium, ketoprofen, naproxen, and
pirprofen provide point estimates favoring the active drug over placebo with confidence
intervals that did not exclude null effect. There were no studies that had point estimates
for efficacy measures that favored placebo.

The only study comparing acetaminophen with placebo found no significant difference in
efficacy between the two.

Three trials made direct comparisons of one agent in this class with another. With one
exception showing tolfenamic acid superior to acetaminophen, no significant differences
were observed among these agents.

A series of studies examined the effect of adding an antinauseant (domperidone or
metoclopramide) or caffeine to the main analgesics reviewed in this report. With the
exception of a single study which found that tolfenamic acid + metoclopramide was better
than tolfenamic acid alone at reducing headache severity, these studies demonstrated that
the combination agents offered no significant advantage over the analgesics alone.

Comparisons with other drugs commonly used for the acute treatment of migraine
demonstrated few important differences. The aspirin-containing opiate compounds
Doleron® and Doleron novum® were found to be superior to aspirin alone in two trials.
Ergotamine was shown to be superior to aspirin in two ofthree trials comparing the two.
However, no significant differences were observed between ergotamine and ketoprofen,
naproxen sodium, or tolfenamic acid, or between ergotamine + caffeine and naproxen
sodium. Furthermore, in two trials ofergotamine-containing compounds, Cafergot
Comp.® was not significantly more effective than pirprofen for complete relief at 30
minutes, and Migwell® was significantly worse than naproxen sodium for headache
severity.

Aspirin was well tolerated in nine trials and was shown not to have significantly more
adverse events than placebo, tolfenamic acid, aspirin + metoclopramide, acetaminophen +
codeine, or Doleron®. Aspirin was associated with fewer adverse events than
ergotamine.
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Trials of other NSAIDs demonstrated the well-known adverse events of gastric
irritation/discomfort, nausea, and vomiting. In comparison to ergotamine and
ergotamine-containing compounds, however, NSAIDs were consistently associated with
lower overall adverse event rates and, in particular, with lower rates of nausea and
vomiting.

The addition of caffeine or an antinauseant did not increase the total number of adverse
events, but neither is there consistent evidence that adding an antinauseant reduces the
adverse gastrointestinal events typically associated with NSAID use.

Ergot alkaloids

Our analysis included 23 separate controlled trials of ergotamine or ergotamine-containing
compounds. These trials were conducted over four decades, during which the diagnosis of
migraine has evolved through two sets of diagnostic criteria. Differences in the specifications for
subjects, trial design, and quality, as well as the quality of reporting, make these trials a challenge
to interpret. The main findings of the review were:

Five placebo-controlled trials of ergotamine tartrate ranged from finding no effect to
finding large differences in favor ofergotamine. Only three studies provided sufficient
information to calculate a quantitative estimate of the efficacy of ergotamine compared to
placebo, and two of them suggested clinically important benefits from ergotamine. The
three trials differed in the dose of ergotamine used, the route ofadministration, and the
definition of migraine used for inclusion, so meta-analysis of the estimates was not
attempted.

Combinations of ergotamine tartrate + caffeine did not demonstrate significant
differences in headache relief compared to placebo. Two additional ergotamine
containing proprietary combinations (Cafergot Comp.® and Cafergot® P-B) were found
to be superior to placebo and, in the case of Cafergot® P-B, superior to ergotamine +
caffeine. Another combination (ergotamine + caffeine + cYclizine [Migwell®]) was not
found to be any better than placebo in treating nausea.

Compared to the number ofplacebo-controlled trials, the number of trials comparing
different ergotamine-containing compounds was relatively small. One study found
Cafergot® P-B superior to Cafergot® in relieving headache pain severity. Ergotamine +
metoclopramide was found to improve headache duration in one study and to reduce
nausea in another when compared to ergotamine tartrate alone. Otherwise, no significant
differences were shown among ergotamine tartrate, Cafergot®, Cafergot Comp.®, and
ergostine.

Given equivocal efficacy in placebo-controlled trials, the comparisons ofergotamine
containing compounds with other agents are difficult to interpret. Two ofthree
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comparisons of ergotamine with aspirin alone found ergotamine significantly better in
terms of headache relief. However, ergotamine was not significantly different from two
aspirin-containing compound drugs (Doleron® and Doleron novum®), three NSAIDs
(ketoprofen, naproxen, tolfenamic acid), metoclopramide, or an isometheptene
combination (Midrin®/Midrid®).. However, only one of these mostly small negative
trials ruled out the possibility of a clinically significant benefit to ergotamine in
comparison to the alternative drug.

Ergotamine + caffeine was not significantly different from DHE nasal spray or naproxen
but it was inferior to oral sumatriptan and an isometheptene combination (Midrin®) in
reducing headache severity. Cafergot Comp.® was not significantly different from
pirprofen in providing complete headache relief at 30 minutes. The ergotamine +
caffeine + cyclizine combination (Migwell® or Migril®) was shown to be worse than
naproxen sodium but not significantly different from Migraleve® at reducing headache
severity. The combination of ergotamine + metoclopramide appeared to reduce headache
duration compared with metoclopramide alone.

There was consistent evidence for increased incidence of nausea and vomiting with
ergotamine tartrate compared with placebo groups. Most of the ergotamine combinations
-- including ergotamine + caffeine, Migwell®/Migril®, Cafergot® P-B, Cafergot
Comp.®, and ergotamine + metoclopramide -- appeared to result in rates of nausea and
vomiting lower than those associated with ergotamine alone.

Ergotamine and ergotamine-containing compounds consistently demonstrated a higher
incidence ofadverse events than placebo or comparator drugs including sumatriptan,
isometheptene combinations, NSAIDs, and dextropropoxyphene compounds. Nausea and
vomiting were the most commonly observed adverse events.

DHE Nasal Spray

Our analysis included 12 controlled trials of intranasal dihydroergotamine (DHE). The principal
findings were as follows:

DHE nasal spray showed generally consistent evidence for efficacy in nine separate
placebo-controlled trials. Meta-analysis of homogeneous results from four trials showed
a statistically significant benefit in favor of DHE; the magnitude of the benefit was,
however, small to moderate. Three comparisons ofdifferent doses of DHE were
inconclusive.

In the only two studies comparing DHE nasal spray other active treatments, no significant
difference was observed between DHE and Cafergot® for headache relief, and
subcutaneous sumatriptan was found to be significantly better than DHE at providing
headache relief and complete relief at 2 hours.
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Adverse events reported in association with DHE were generally described by
investigators as mild to moderate and were clearly related to the intranasal route of
administration. The rate of adverse events was similar to that observed with Cafergot® in
one comparative study and significantly lower than that observed with subcutaneous
sumatriptan in another.

Subcutaneous sumatriptan

Our analysis included 15 controlled trials of subcutaneous sumatriptan. The main findings were:

Subcutaneous sumatriptan, in the 14 placebo-controlled studies reviewed, was
consistently shown to be effective in relieving moderate to severe migraine headache pain
at 1 and 2 hours. Limited data also indicated that sumatriptan was significantly more
effective than placebo at providing complete headache relief at 1 and 2 hours.

Sumatriptan as shown in one trial to be equally effective in relieving migraine with aura
and migraine without aura. The same study provided data suggesting that sumatriptan is
effective in providing headache relief even when taken more than 4 hours after the onset
of symptoms. At the other end of the spectrum, however, the evidence from another trial
suggests that·sumatriptan is ineffective when taken during the migraine aura, before the
onset of head pain, or while head pain is still mild.

Two studies suggested that there is no additional benefit to a second dose of sumatriptan
for patients who do not adequately respond to the first. Moreover, a higher number of
patients experienced adverse events on a two-dose regimen than on a single-dose
regimen, thus supporting the view that a second dose of sumatriptan has little benefit and
may be harmful.

Some studies measured 24-hour headache outcomes and found generally higher rates of
recurrent headache among patients initially treated with sumatriptan than those initially
treated with placebo. Confounding from subsequent rescue medication use in placebo
patients makes interpretation of these results difficult. The studies also failed to provide
guidance on how to treat recurrent headaches.

Adverse events reported in association with the use of sumatriptan were mostly described
as mild and transient.

Two trials compared sumatriptan with another commonly used anti-migraine drug, DHE,
given either subcutaneously or intranasally. These trials reported similar results, with l
and 2-hr data on headache relief and complete relief favoring sumatriptan, while 2-24 hr
recurrence rates favored DHE. Nausea and vomiting were more frequent among DHE
patients.
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Oral sumatriptan

We analyzed a total of nine controlled trials of oral sumatriptan (two comparisons with other
active treatments, one comparison with another active treatment and placebo, and six
comparisons with placebo alone). The main results of this analysis were:

Oral sumatriptan, in the seven placebo-controlled trials we reviewed, was significantly
more effective than placebo at providing headache relief and complete relief at 2 and 4
hours. The IOO-mg dose of sumatriptan has the strongest support in clinical trials. The
rates for headache relief and complete relief for oral sumatriptan were slightly lower than
those for subcutaneous sumatriptan.

Though the IOO-mg dose of sumatriptan has the strongest support, doses of 25 and 50 mg
have also been shown to be effective in two placebo-controlled studies. Neither of the
studies involving these lower doses was powered to compare the 25-,50-, and IOO-mg
doses directly.

Two trials compared sumatriptan (100 mg) with a combination of aspirin (900 mg) or its
equivalent, lysine acetylsalicylate (LAS) (1620 mg), and metoclopramide (10 mg).
Overall there was not a significant difference between the two treatments in providing
headache relief at 2 hours, but sumatriptan was significantly more effective than aspirin +
metoclopramide at providing complete relief of headache at 2 hours.

The single study comparing sumatriptan (100 mg) with Cafergot® found that sumatriptan
was significantly more effective than Cafergot® at providing headache relief and
complete relief at 2 hours.

Oral sumatriptan (100 mg), like the subcutaneous form ofthe drug, was shown in one
trial to be equally effective in relieving migraine with and without aura. The same study
also showed that the duration of the attack before treatment did not affect the headache
reliefprovided by sumatriptan: patients treating an attack more than 4 hours after the
onset of symptoms had results that were similar to those treating an attack within 4 hours
of the onset of symptoms.

In one large trial, the use of a second IOO-mg dose of sumatriptan, taken 2 hours after the
first, did not significantly increase the percentage of patients achieving headache relief,
nor did it appear to prevent or delay headache recurrence. Another study suggested that a
dose of oral sumatriptan, taken 4 hours after initial treatment with subcutaneous
sumatriptan (6 mg), does not prevent, but may delay, headache recurrence.

Two trials examined, in a controlled fashion, the question of whether oral sumatriptan
(100 mg) is an effective treatment for recurrent headache. Both found that oral
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sumatriptan was significantly more effective than placebo at relieving recurrent headache
pam.

Adverse events were generally more common among patients taking sumatriptan (100,
50, or 25 mg) than among patients using placebo. Sumatriptan (100 mg) was also
associated with a significantly higher rate of adverse events than aspirinlLAS +
metoclopramide. The single study comparing sumatriptan (100 mg) with Cafergot®
found no significant difference between the two treatment groups in the overall
percentage ofpatients reporting adverse events.

The adverse events reported in association with oral sumatriptan were universally
characterized as minor and transient in the literature.

Intranasal snmatriptan

The literature review identified two publications reporting the results of three independent,
placebo-controlled trials of intranasal sumatriptan. The main results were:

Three trials showed that intranasal sumatriptan at doses of 20- and 40-mg was
significantly more effective than placebo at providing headache relief and complete relief
at 2 and 4 hours. Administering sumatriptan as a divided dose in both nostrils did not
result in consistently higher response rates than administering the drug as a single dose in
one nostril. Likewise, efficacy appeared to be similar whether a 40-mg dose was
administered at one time or as a divided dose with the two administrations separated by
15 minutes. In general, response rates to the 20- and 40-mg doses of sumatriptan
administered by the intranasal route were equivalent to those reported for subcutaneous
sumatriptan and higher than those reported for oral sumatriptan.

Lower doses tested from 1 to 10 mg suggested a dose response relationship but were not
clearly demonstrated to be more effective than placebo.

Very little data were available on the rate of headache recurrence after treatment with
intranasal sumatriptan.

Significantly more sumatrlptan patients than placebo patients reported adverse events
(37% vs. 13%), most commonly "taste disturbances."

Other oral5HTlD-receptor agonists (rizatriptan and zolmitriptan)

Two relatively small studies each provided support for the effectiveness of a new 5HTm-receptor
agonist drug (rizatriptan and zolmitriptan) compared to placebo. Although not directly compared
to oral sumatriptan, these drugs were tested in studies that were similar in design to the oral
sumatriptan trials and measured many of the same outcomes. The response rates observed with
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the active drugs were somewhat higher than those for sumatriptan, while placebo group response
rates were similar to the sumatriptan studies, indicating comparable populations. Several other,
similar compounds are being developed and tested; it is likely that many clinical trials of these
new agents will be forthcoming in the near future.

Opiate analgesics

Our analysis included eleven controlled trials of opiate analgesics. The main results were:

Codeine-containing combination analgesics -- including the combination of
acetaminophen + codeine and proprietary combinations including acetaminophen,
codeine, and doxylamine (Mersyndol®) or buclizine (Migraleve®) -- were compared to
placebo in seven trials. These trials studied varying doses of slightly different agents,
used different outcome measures, and reached mixed conclusions. Though no formal
meta-analysis was possible, on the whole the evidence suggests that these acetaminophen
+ codeine-containing agents provide statistically and clinically significant migraine relief.

A single comparison ofacetaminophen + codeine + doxylamine with acetaminophen +
codeine found no significant difference between the two in their ability to reduce pain
intensity.

A single trial comparing acetaminophen + codeine with aspirin found that there was no
significant difference between the two as far as headache relief at 2 hours was concerned.
Aspirin was statistically significantly better than acetaminophen at reducing pain intensity
between 0 and 2 hours, but the magnitude of the effect was small.

A single trial comparing Migraleve® with an ergotamine + cyclizine + caffeine
combination (Migril®) found that there was no significant difference between the two for
headache severity. Mean duration ofnausea and of vomiting were slightly shorter with
Migraleve®, but there were no significant differences between the two treatments as far
as the severity of nausea and of vomiting were concerned.

In two placebo-controlled trials, intranasal butorphanol demonstrated consistent results
indicating clinically and statistically significant efficacy at 2 hours. It has not been
compared with other currently available home treatments for migraine.

Two trials comparing aspirin + dextropropoxyphene + phenazone combinations
(Doleron®, Doleron novum®) with aspirin alone found that these compounds were
significantly more effective than aspirin at providing complete relief of headache at 30
min. However, the dose of aspirin used was relatively low (500 mg in both trials). No
other pain outcomes were measured over the entire study population.
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The same two trials found that there was no significant difference between Doleron® and
Doleron novum®, on the one hand, and ergotamine tartrate for complete relief at 30 min.
Doleron novum® was significantly better than ergotamine at controlling nausea and
vomiting.

The orally administered opiate compounds examined in this report were associated with
only slightly higher rates of adverse events than was placebo, and were comparable to
aspirin and better than ergotamine in this respect. Adverse events were much more
frequently reported with intranasal butorphanol than with placebo or with oral opiate
analgesics.

Isometheptene/Midrin®

The literature review identified six controlled trials of isometheptene and Midrin®/Midrid®.
Our analysis of those trials yielded the following results:

Placebo-controlled trials of isometheptene and Midrin®/Midrid® suggest that both agents
have a modest effect in relieving headache. In two placebo-controlled trials of
isometheptene, the drug attained borderline significance for headache relief. Two of three
placebo-controlled trials ofMidrin®/Midrid® showed modest, but statistically significant
headache relief, and the third was compatible with a modest effect (odds ratio favoring
Midrin® that is non-significant).

The single study comparing Midrin® with isometheptene alone failed to detect a
significant difference in headache relief. A separate study compared Midrin® with
another of its constituents, acetaminophen; this study, too, failed to demonstrate a
significant benefit to the combination drug. '

No firm conclusions could be drawn from the only trial comparing Midrid® and
ergotamine. However, another trial demonstrated that Midrid® was statistically superior
to the combination of ergotamine tartrate + caffeine in its ability to decrease headache
intensity. Moreover, Midrid® was associated with significantly less nausea and vomiting
than ergotamine + caffeine.

Adverse events associated with isometheptene and Midrin®/Midrid® were mild,
transient, and not significantly more frequent than with placebo or with the comparator
drugs considered in this report.

Domperidone taken during the migraine prodrome

Domperidone (not commercially available in the US) was shown in two small trials to be
effective for aborting or preventing migraine attacks in patients with migraine with aura when
taken at the onset ofpremonitory symptoms. One trial showed a clinically important difference
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compared with placebo while another showed evidence of a dose-response relationship. Neither
study observed any adverse events.

FUTURE
RESEARCH NEEDS

Further research is required into the safety and efficacy of currently available self-administered
drugs iftheir use for the short-term treatment of acute migraine is to be optimized. The
following recommendations may be made:

Conduct and reporting of trials

(1) The generalizability of the results of trials conducted among patients in headache
specialty centers to a primary care population is uncertain. More trials should be
conducted among patients recruited from general practice settings.

(2) The diagnosis of migraine -- even when made according to specific criteria such as the
IHS criteria for migraine with aura and migraine without aura -- encompasses a wide
range of symptomatology. Researchers should be as precise as possible in describing any
operational inclusion or exclusion criteria they employ in addition to headache diagnosis,
such as headache frequency, severity, and chronicity.

(3) Similarly, future studies should indicate whether patients were allowed to take migraine
prophylactic medication during the trial.

(4) More head-to-head comparisons of acute migraine treatments should be performed in
order to help clinicians and patients make informed choices among the many available
therapies. Such comparative trials are particularly important for older drugs and drugs
approved for treating pain in general.

(5) Future trials should use common scales for measuring pain outcomes, if possible. The
IHS recommends the use of a four-point verbal scale or VAS to measure headache
severity, and the use of the number of attacks resolved within two hours as the primary
measure of efficacy (International Headache Society Committee on Clinical Trials in
Migraine, 1991). The consistent adoption of these recommendations in trials of acute
migraine drugs would greatly facilitate future meta-analyses.

(6) Future trials should measure pain relief at several different times post-intervention (e.g.,
30 minutes, and 1,2,4 and 24 hours), especially when the agents being compared have
different speeds of onset.
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(7) Future trials should expand the scope of the clinically relevant outcomes measured.
Obtaining data on 24-hour headache outcomes will improve the understanding of
headache recurrence, while even longer-term outcomes, such as measuring a headache
index over several weeks, can assess the impact of an acute drug treatment strategy on the
disease-specific measures (e.g., headache index, frequency, severity) and overall quality
of life.

(8) Adverse events should be reported for all patients taking study medication, whether or not
they completed the trial. The number ofpatients experiencing adverse events in each
treatment group should be reported, and the specific adverse events reported should be
described.

New directions for research

(9) Treatment protocols should be devised and tested to achieve the dual goals of rapid and
durable relief of headache by combining agents that differ in speed of onset and duration
of response. For example, a fast-acting agent like subcutaneous sumatriptan might be
effectively combined with a slower-acting NSAID.

(10) Analgesic overuse or "rebound" headache is recognized by most headache researchers
and clinicians, and a given drug's capacity to produce rebound headache is an important
limiting factor in its overall utility. The rebound phenomenon has not been carefully
studied, and the short-term trials reviewed in this report are ill-suited for this purpose.
Future, longer-term trials should be designed to investigate the rebound potential of the
various drugs reviewed in this report, and should seek to establish the dosage and
frequency of administration that are likely to result in rebound.

(11) Adverse events associated with long-term use of some analgesics have been identified
(e.g., renal failure associated with NSAIDs). The short-term clinical trials reviewed in
this report do not effectively capture these adverse events. New approaches to
ascertaining long-term or rare complications oftreatment are needed.

(12) The real-life management ofheadache disorders often involves multiple simultaneous
interventions including an acute drug treatment plan (which might include an initial and
rescue medication), a preventive drug treatment plan, behavioral therapy or other self
management education, or skill training. Such multidisciplinary interventions, usually
delivered in specialty clinics, have been reported to show dramatic response rates in
uncontrolled studies. Testing these bundled multiple interventions in a prospective,
controlled trial may provide more understanding of how to care for patients with chronic
headache disorders than the short-term, single intervention acute drug studies reviewed
here.
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Further study of the agents reviewed in this report:

NSAIDs:

(13) Long-acting NSAIDs have been purported to be effective while withdrawing analgesics in
suspected rebound headaches. A controlled trial of analgesic withdrawal, coupled with a
long-acting NSAID, and compared to continuing suspected rebounding agent could
provide support for rebound headache while suggesting an effective treatment. Such a
trial would require particular attention to dropout rate in the analgesic withdrawal group.

Ergot alkaloids and DHE:

(14) The development of an evidence base for the commonly used older drugs (e.g.,
ergotamine tartrate and ergotamine-containing compounds, isometheptene compounds,
and some over-the-counter analgesics) should be a priority for future clinical research.
Clinical trials of new drug treatments could go some way towards meeting this goal by
including both comparator treatments and placebo groups.

(15) Further studies are needed to determine the effectiveness of ergotamine among patients
with migraine diagnoses as defined by current diagnostic criteria. The older studies
supporting efficacy of ergotamine used less specific criteria and their clinical utility is
uncertain.

(16) The optimal dose ofergotamine is uncertain. Dose-ranging studies to determine the
relative efficacy and risk ofadverse effects at various dosage levels between 1 mg and 5
mg may further clarify the clinical utility of ergotamine.

Sumattiptan (sc, po, in):

(17) Further trials should be conducted using lower doses of oral sumatriptan (50 mg, 25 mg),
which are commercially available in the US.

(18) The rate ofheadache recurrence is an important clinical question for all three
formulations of sumatriptan. In order to illuminate the phenomenon ofheadache
recurrence, future studies should agree on a single definition of recurrence, collect data on
recurrence at 24 hours or beyond, and standardize the use of rescue medication and non
study medication in such a way that recurrence rates can be examined among patients
who do and do not use such medication. Future dose-ranging studies should break down
headache recurrence data by dose.

(19) Research protocols should be devised to test the efficacy of other anti-migraine agents
(e.g., NSAIDs) for the treatment of headache recurring after treatment with sumatriptan.
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Opiate analgesics:

(20) Opiate analgesics are frequently used clinically as a rescue medication when other drugs
fail to abort or alleviate migraine attacks. Trials designed to test the efficacy of opiate
analgesics in this role should be conducted.

(21) Longer-term studies that examine the efficacy ofheadache management strategies
incorporating opiate analgesics in terms of headache frequency, severity, and duration,
and that also consider disability, should be performed. Such studies could examine the
problems ofanalgesic "rebound" headache, dependence, tolerance, and drug-related
adverse events that may arise with long-term use of opiate analgesics.
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Self-Administered Drug Treatments for
Acute Migraine Headache:

EVIDENCE SUMMARY

BACKGROUND

Migraine is a common and disabling health problem among adult Americans. Surveys from the
US and elsewhere suggest that 6% of men and 15%-17% of women experience migraine
headaches (Stewart, Shechter, and Rasmussen, 1994). These headaches result in significant
disability and work loss; estimated aggregate indirect costs to employers in the US for reduced
productivity due to migraine range from 6.5 to 17 billion dollars annually (Osterhaus, Gutterman,
and Plachetka, 1992).

Patterns of medical care for the treatment of migraine are highly variable. A substantial
proportion of migraineurs never consult a physician about their headaches. Among those who do
seek medical attention, many do not continue with the course of treatment prescribed by their
physician (Edmeads, Findlay, Tugwell, et aI., 1993), citing the availability of non-prescription
medications and negative side effects associated with prescription medications among the
reasons for self-treatment.

The pathophysiology of migraine is poorly understood, but recent advances in neuroimaging,
neurobiology, genetics, and pharmacology have resulted in a changing view of migraine
pathogenesis, from one favoring vascular and muscle tone as primary causes to one involving a
primary neuronal event producing secondary vascular changes. There continues to be
controversy among headache researchers and clinicians over whether tension-type headache and
migraine are part of a single spectrum of headache disorders or different conditions with distinct
etiologies. The diagnostic distinction between the two types of headache is, however, generally
assumed in clinical trials, most of which have focused on one or the other diagnosis.

A substantial body of high-quality evidence exists describing the effectiveness of various drugs
for the acute treatment of migraine. Synthesis and dissemination of this information may help
correct the underuse or misuse of acute drug treatment strategies for migraine headache.
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OBJECTIVES AND ORGANIZATION
OF THE REPORT

The objective ofthis Technical Review report is to provide a comprehensive review and analysis
of published reports of randomized controlled trials (RCTs) and other prospective, comparative
clinical trials of self-administered drug treatments for the acute, episodic treatment of migraine
headaches. The report is restricted to trials of treatments that can be administered by a patient in
a non-clinical setting (Le., at home or work). There are many such agents, ranging from over
the-counter analgesics to migraine-specific prescription drugs; most are taken orally, but some
are administered by intranasal insufflation, subcutaneous injection, or rectal suppository. Studies
ofparenteral treatments ordinarily administered in a clinical setting will be covered in another
Technical Review (Duke University Center for Clinical Health Policy Research, forthcoming).

The present report does not cover all analgesics or other drugs that may be used for the treatment
of acute migraine, but only those that have been studied in controlled trials among a population
ofmigraineurs. These include aspirin, acetaminophen, non-steroidal anti-inflammatory drugs
(NSAIDs) (diclofenac sodium, diclofenac-K, flupirtine maleate, flurbiprofen, ibuprofen,
ketoprofen, lysine acetylsalicylate, mefenamic acid, naproxen, naproxen sodium, piroxicam,
pirprofen, proquazone, and tolfenamic acid), ergot alkaloids (ergotamine tartrate (ET) and ET
combinations), dihydroergotamine (DHE), sumatriptan and other 5HT1-receptor antagonists,
opiate analgesics, isometheptene combinations, and domperidone. We identified only one trial
involving a self-administered antinauseant used as a single agent (prochlorperazine [pr]) for
treating migraine. We decided to include this trial in the report on parenteral drug treatments for
acute migraine headache (Duke University Center for Clinical Health Policy Research,
forthcoming), where it could be compared with other trials of antinauseants. Some drugs
commonly used to treat migraine (e.g., Fiorinal®) have not been studied in controlled trials
among migraineurs and so are not represented in this report.

The report is organized into sections according to classes or categories of drugs (NSAIDs and
other non-opiate analgesics, ergot alkaloids and DHE nasal spray, sumatriptan and newer 5HTm

receptor agonists, opiate analgesics, isometheptene and Midrin®, and domperidone). Individual
sections were designed in such a way that they could be read and understood on their own terms,
without reference to other sections; as a result, some repetition over the course of the document
as a whole has been unavoidable (thus, for example, the results of a trial comparing an NSAID
with an opiate analgesic are described in both sections).

The text of the report in each section briefly describes the studies identified by the literature
review, summarizes the evidence for efficacy and the data on adverse events, and draws
conclusions. In the sections on efficacy, we first review placebo-controlled trials, then studies
comparing different dosages of the same agent, then trials comparing agents within the same
class, and finally trials comparing the agents under consideration with drugs outside the class or
with non-drug therapies.
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Evidence Table 1 summarizes the studies included in the analysis, describing in a standardized
way the aims and design of each study, characteristics of the patient population, headache
diagnostic criteria used, inclusion and exclusion criteria, interventions, treatment protocol, data
collected, outcomes measured, and results. Evidence Tables 2-16 summarize the evidence for the
efficacy ofeach class of drugs in standard terms, including measures of efficacy (odds ratios or
effect sizes) or tests of statistical significance. The results of meta-analyses ofmultiple studies
are also reported in these tables, wherever it was possible to perform such meta-analyses.
Evidence Table 17 summarizes the available data from each study on the occurrence of adverse
events, in aggregate, and the incidence of specific adverse events.

A description of future research needs and a list of references are provided at the end of the entire
report.

METHODOLOGY

Topic questions

The topic questions addressed in the literature review were:

(1) What is the effect on headache pain of self-administered drug treatments for acute
migraine headache compared to placebo, alternative drug treatments, and non-drug
therapies?

(2) What is the tolerability of self-administered drug treatments for acute migraine headache
compared to placebo, alternative drug treatments, and non-drug therapies?

Criteria for considering studies for this review

To be considered for this review, studies were required to be prospective, controlled trials of self
administered drug treatments aimed at the relief of symptoms of individual episodes of headache
in patients with migraine. Studies were included only if allocation to treatment groups was
randomized or pseudo-randomized (based on some non-random process unrelated to the
treatment selection or expected response); concurrent cohort comparisons or other
subexperimental designs were excluded. Control groups could comprise placebo, no
intervention, usual care, or a specified alternative drug or non-drug treatment.

Search strategy for identification of trials

Relevant controlled trials were identified by MEDLINE searches using the MeSH term
"headache" (exploded) and the search strategy for identifying randomized controlled trials
described by Dickersin, Scherer, and Lefebvre (1994) (see Appendix A). The searches included
literature indexed in MEDLINE from January 1966 through December 1996. Additional search
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strategies included computerized bibliographical searching ofPsycINFO and CINAHL databases;
retrospective and prospective hand-searching ofthe journals Headache, Cephalalgia, and
Headache Quarterly; searching the reference lists of review articles and included studies;
searching books related to headache; and consulting experts in the field. We also searched a
database of randomized trials in pain relief which is now part of the Cochrane Controlled Trials
Register (1997).

Initial screening and data abstraction

Studies identified by the literature search were screened for further review based on criteria
focusing on patient population, intervention, study design, and type of outcome data reported.
The screen was performed by research nurses specially trained in the application of these criteria,
who demonstrated good inter-rater reliability.

Studies passing the initial screen were reviewed for methodological quality (see below). Efficacy
and adverse events data were abstracted from the original reports onto specially designed forms
(see Appendix B) by the same research nurses who performed the initial screen. During the data
abstraction process, the source of extracted data was indicated on the original published report
using a highlighter and handwritten notes. The annotated published report was paired with the
data abstraction form, and these were kept together during the remainder of the data management
and analysis process. When statistical analyses were performed, key data elements were verified
on the original report.

Evaluation of methodological quality of individual trials

We assessed the internal validity of individual trials using a scale devised by Jadad, Moore,
Carroll, et al. (1996) (Figure 1). This scale evaluates methodological quality based on the
following considerations: the use of random allocation; description of an adequate method of
concealment ofallocation; the use ofdouble-blinding; description of an adequate method of
blinding; and a description of dropouts sufficient to determine the number of patients in each
treatment group entering and completing the trial. These criteria were applied during data
abstraction using a standardized form with written definitions (see Appendix B and below).
Each trial could score between 0 and 5 points, with higher scores indicating higher quality in the
conduct or reporting of the trial.

Each of the items on this quality scale is an accepted criterion that has been empirically
validated. The Jadad instrument (Figure 1) is one of only a few such scales that has undergone a
formal process of development and demonstrated good inter-rater reliability (Moher, Jadad,
Nichol, et. aI., 1995).
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Question Response Score

1 Was the study described as randomized (this includes the Yes 1
use of words such as randomly, random,and
randomization)? No 0

1a If the method ofgenerating the sequence ofrandomization Not described/NA 0
was described, was it adequate (table ofrandom numbers,
computer-generated, coin tossing, etc.) or inadequate Adequate 1
(allocated alternately, according to date ofbirth, hospital
number, etc.)? Inadequate -1

2. Was the study described as double-blind? Yes 1

No 0

2a If the method ofblinding was described, was it adequate Not described/NA 0
(identical placebo, active placebo, dummy, etc.) or
inadequate (comparison oftablet vs. injection with no Adequate 1
double dummy)?

Inadequate -1

3 Was there a description ofwithdrawals and drop-outs? Yes 1

No 0

FO

SOURCE: Adapted from Controlled Clinical Trials, Vol. 17, No.1, Jadad AR, Moore RA, Carroll D,
Jenkinson C, Reynolds DJ, Gavaghan DJ, McQuay HJ, Assessing the Quality ofReports of Randomized
Clinical Trials: Is Blinding Necessary? pp. 1-12, Copyright 1996, with permission from Elsevier Science.

The score assigned to eachtrial is described in the text of the report and in Evidence Table 1.
Components of the score have been noted as follows:

Either "not randomized" or "randomized," with a "+" after "randomized" if the method
of randomization was described and was adequate, and a "-" after "randomized" if the
method ofrandomization was described, but was inadequate.

Either "not double-blind" or "double-blind," with a "+" after "double-blind" if the
method of blinding was described and was adequate, and a "-" after "double-blind" if the
method of blinding was described, but was inadequate.

Either "no description ofdropouts" or "dropouts described."
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Thus, as an example, a trial described as having a quality score of "3 (randomized, double
blind+, no description of dropouts)," was randomized (1 point), but did not provide a description
of the methods used to generate the sequence of randomization (0 points); was double-blind (l
point) and provided a description of an adequate method of blinding (l point); and did not
describe dropouts or withdrawals (0 points).

When describing individual trials in the text of the report, we have consistently identified trials
with a quality score of 2 or lower.

Types of participants

Subjects were required to meet reasonable criteria designed to distinguish migraine from
tension-type headache, or if patients with both types of headache were included, results had to be
stratified by headache diagnosis. Although the use of a specific set of diagnostic criteria (e.g.,
Ad Hoc Committee on the Classification of Headache, 1962; Headache Classification Committee
of the International Headache Society, 1988) was not required, diagnoses were required to be
based on at least some of the distinctive features of migraine, e.g., nausea/vomiting, severe head
pain, throbbing character, unilateral location, phono/photophobia, or aura. Furthermore,
secondary headache disorders had to be excluded using reasonable criteria. No further
restrictions were placed on studies regarding particular inclusion or exclusion criteria relating to
the frequency, duration, or severity of migraine headaches.

Types of interventions

Each study was required to have at least one arm that used a self-administered pharmacological
intervention for symptomatic treatment of acute episodes of migraine. Some of the studies
described here were actually conducted in a clinical setting (e.g., headache clinic), but utilized
treatments that usually are, or could be, used at home. Provided that one treatment arm in a study
met this criterion, comparator groups could comprise placebo, parenterally administered drug
treatments, or behavioral or physical therapies.

We required that the drugs studied be available clinically (in the US or abroad) and included only
commercially available dosages. Studies of drugs that have been withdrawn from the US market
were excluded.

Outcome definitions

We collected trial data on short-term symptomatic outcomes related to head pain
(severity/intensity, relief, and duration), other symptoms (nausea, vomiting, photophobia,
phonophobia), functional status (disability), and quality oflife. We did not consider
physiological or other measures not directly relevant to the patients' symptomatic experience.
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Pain intensity and pain relief are commonly assessed using categorical scales or continuous
visual analog scales (VAS). Categorical scales used to measure pain intensity usually consist of
four categories (none, mild, moderate, and severe) (Keele, 1948), while those used to measure
pain relief commonly include five categories (none, slight, moderate, good, and complete).
Visual analog scales usually consist of a 100-mm horizontal line with one end representing no
pain and the other representing severe pain. Participants are asked to mark the point on the line
corresponding to the magnitude of their pain at different timepoints. Categorical and continuous
measures have been shown to have concurrent validity (Scott and Huskisson, 1976; Wallenstein,
Heidrich, Kaiko, et aI., 1980; Littman, Walker, and Schneider, 1985).

In the trials reviewed in this report, investigators used categorical and/or continuous data
collected from patients to calculate a variety ofpain outcome measures. Verbal categorical
responses were sometimes assigned numerical scores, with outcomes described as means and
standard errors ofmeans or other measures of central tendency and dispersion. Headache relief
was commonly defined as a change in headache intensity from a baseline score of 2 or 3
(moderate or severe) to 1 or 0 (mild or none) at a later timepoint. Some trials used pain intensity
data to calculate the pain intensity difference (PID) between baseline and a later timepoint or the
sum of pain intensity differences (SPID) over several timepoints. Many other examples ofsuch
outcome measures could be given.

Among outcomes related to headache pain, we generally preferred those that measured headache
relief or change in headache intensity, since these are more comparable among patients with
different baseline pain intensity scores (Scott and Huskisson, 1976). If these outcomes were not
available, we analyzed data on post-treatment headache intensity. If no headache relief or pain
intensity data were reported, then we used data on functional disabilitY or headache duration as a
proxy.

Recurrence of headache after initially successful treatment has been identified as a possible
clinical problem with sumatriptan. For this reason, we described in the text of the report any data
reported on headache recurrence for all treatment comparisons involving sumatriptan. The trials
that reported such data used widely varying definitions of headache recurrence, so comparing
results across trials was difficult.

Nausea and vomiting, common symptoms of migraine, are frequently aggravated by treatment
with ergotamine or ergotamine-containing compounds. For treatment comparisons involving
these agents, we recorded data on nausea and vomiting in the "Results" section ofEvidence
Table 1 and discussed the data in the text of the report. We also reported data on nausea and
vomiting for the few trials that specifically examined the effect of adding an antinauseant to an
analgesic agent.
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Specific requirements for outcome data

Source ofdata
We required that outcome data be obtained directly from the patient, not judged by the treating
physician or study personnel.

Timing ofoutcome measurement
We required that data be recorded at or near the time of symptoms. Within this general
parameter, the optimal timing for the evaluation of a drug's effectiveness depends on several
factors, including the mechanism ofaction, formulation, and route ofadministration. Trials
included in the analysis measured outcomes at many different timepoints post-intervention (most
commonly 1,2,4, and 24 hrs), with the primary outcome assessment most often at 2 hrs. We
chose to analyze 2-hr data whenever they were reported. If 2-hr data were not reported, we chose
the measurement closest to 2 hrs. We also reported I-hr or 4-hr data in instances where several
comparable studies reported results for these timepoints.

Although parenterally administered drugs might be expected to act more quickly than those given
by other routes, we used the same timepoints to evaluate comparisons between parenterally and
orally administered drugs.

Rescue medication
When a trial's protocol allowed the use of rescue medication prior to the preferred 2-hr
assessment, then the latest outcome assessment not confounded by the use of rescue medication.
was analyzed.

Number ofheadache episodes treatedperpatient
Often, more than one headache episode was treated per patient per treatment period, and because
of dropouts or noncompleters, the number ofheadaches treated often differed among patients in
the trial. In many of the trials treating multiple headache episodes per treatment, outcome data
were reported according to the overall number ofheadache episodes treated, rather than the
number ofpatients treated. When categorical data were given, we attempted to calculate the
proportion ofpatients who met criteria for improvement, rather than the proportion of all
headache episodes for which an improvement was noted.

Analysis of cross-over trials

Cross-over designs are frequently used for acute headache treatment studies; however, the
method of reporting data usually does not permit analysis ofpaired within-patient data. We
analyzed cross-over trials as if they were parallel-group trials, combining data from all treatment
periods. If a carry-over effect was found and data were given by period, then we restricted our
analysis to period one data only.
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Analysis of dichotomous data

For outcomes measured on a dichotomous scale (success/failure), we required that the threshold
for distinguishing between success and failure be clinically significant; for example, we
interpreted a 50% or more decrease in severity or a reduction from moderate-severe to mild-none
(two of the most common definitions) as meeting this criterion. Some studies also reported
results for a more stringent criterion, complete resolution of symptoms. We did not consider a
reduction in severity from mild to none as meeting our criterion.

Dichotomous outcomes meeting our definition of a clinically significant threshold were reported
as proportions (or response rates for each treatment) which may be directly compared (difference
in proportions). We also used these proportions to calculate odds ratios. An odds ratio estimate
of 1 indicates "even odds" or no treatment effect, while an odds ratio greater than 1 indicates
greater likelihood of improvement with the tested treatment than the comparator. The confidence
limits for the odds ratio can be interpreted as a test of statistical significance; if the confidence
limit excludes 1 (null effect), then the treatments are significantly different. The odds ratio is a
relative measure of efficacy and should be interpreted along with the response rates and the
difference in response rates between groups. The odds ratio approximates the relative risk at low
event rates; however, the response rates among headache studies are high enough so that these
are large differences between the odds ratio and relative risk, with the odds ratio overestimating
relative risk substantially.

When more than one comparable study provided an odds ratio estimate for a given treatment
comparison, we combined the odds ratios using a random-effects model, maximum likelihood
estimation technique. The resulting summary odds ratio is reported in the text of the report and
in the relevant evidence table.

Analysis of ordinal data

When outcome data were provided on an ordinal scale (e.g., for headache relief: none, mild,
moderate, near complete, complete), we selected a threshold based on the definition for
improvement (discussed above) and converted these data into a dichotomous outcome.
When categorical data could not be split into dichotomous outcomes meeting our a priori
definition and no continuous data were reported, we assigned a numeric score to each category
and analyzed the results as continuous data.

Analysis of continuous data

When outcomes were reported on a continuous scale (e.g., a visual analog pain scale) and
variance estimates were also available, we calculated an effect size, or standardized mean
difference. The effect size is a unitless index that describes the distance between two group
means in terms of the population's standard deviation. Effect sizes are relative, and may best be
interpreted by referring to the group mean differences observed in the original measures of the
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study. Unlike the odds ratio, however, the effect size point estimate provides some information
about the magnitude ofthe treatment difference. For general purposes, effect size point estimates
can be interpreted by the following conventional frame ofreference: 0.2 is small, 0.5 is medium,
and 0.8 or more is a large effect size (Cohen, 1988). An effect size may be interpreted as
statistically significant if its confidence interval excludes zero (null effect).

When a trial used pre- and post-treatment scores to calculate a change score for each patient and
used these within-patient change scores to calculate a group mean change score, then we used
these group mean change scores for effect size calculations. If an overall pre-treatment mean and
an overall post-treatment mean were provided for each treatment group, then we used these
means in our calculations. As a minimum requirement for calculating effect sizes, we required
post-treatment data for each group, relying on allocation to achieve between-group balance.

Many trials did not report data on variance associated with group means. In such cases, we
attempted to calculate or estimate variances based on primary data or test statistics, if these were
reported.

When several effect size estimates were available from comparable trials for a given treatment
comparison, we tested these for homogeneity and combined them using an inverse variance
weighted method to yield a meta-analytic summary effect size.

Adverse events

The incidence of adverse events was recorded and the proportion of patients experiencing
adverse events calculated for each treatment group, whenever possible. The difference between
rates of adverse events was calculated along with a 95% confidence interval (CI)
for the difference. A 95% CI that excludes zero suggests that the rates are significantly different
between groups.

The identity and rates of specific adverse events reported were summarized for each study, as
reported by investigators. Criteria for reporting adverse events vary greatly among trials with
regard to terminology used, method ofascertainment, attribution of specific adverse events as
drug-related or not, and classification as severe or not.

")
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NSAIDs AND OTHER
NON-OPIATE ANALGESICS

BACKGROUND

The literature review identified controlled trials involving the following NSAIDs (non-steroidal
anti-inflammatory drugs) or other non-opiate analgesics: acetaminophen, aspirin, diclofenac
sodium, diclofenac-K, flupirtine maleate, flurbiprofen, ibuprofen, ketoprofen (pr), lysine
acetylsalicylate, mefenamic acid, naproxen, naproxen sodium, piroxicam (sl), pirprofen (pr and
po), proquazone, and tolfenamic acid. Except where otherwise noted, all study drugs were
administered orally. This report discusses comparisons of these agents with placebo,
comparisons among this group of agents, and comparisons of these agents with drugs from other
classes (Midrin®, opiate analgesics, sumatriptan, ergotamine, and ergotamine-containing
compounds). It also examines the question of whether the efficacy and/or tolerability of these
analgesic agents is improved by the addition of caffeine or an antinauseant (domperidone or
metoclopramide).

Diclofenac-K, flupirtine maleate, pirprofen, and proquazone are not available in the US.

STUDIES IDENTIFIED

Overview

The literature review identified 38 publications reporting on 37 separate controlled trials of
NSAIDs or other non-opiate analgesics for the acute treatment of migraine (Andersson, Hinge,
Johansen, et aI., 1989; Awidi, 1982; Boureau, Joubert, Lasserre, et aI., 1994; Brandon, Eadie,
Curran, et aI., 1986; Chabriat, Joire, Danchot, et aI., 1994; Currier and Westerberg, 1958; Dahlof
and Bjorkman, 1993; Dexter, Graham, Johnston, et aI., 1985; Diamond, 1976; DiSerio, Singer,
and Friedman, 1985; Gerber, Haag, Grotemeyer, et aI., 1991; Guidotti, Zanasi, and Garagiola,
1989; Hakkarainen, Gustafsson, and Stockman, 1978; Hakkarainen, Vapaatalo, Gothoni, et al.,
1979; Hakkarainen, Quiding, and Stockman, 1980; Hakkarainen, Parantainen, Gothoni, et aI.,
1982; Havanka-Kanniainen, 1989; Johnson, Ratcliffe, and Wilkinson, 1985; Kangasniemi and
Kaaja, 1992; Kinnunen, Erkinjuntti, FarkkiHi, 1988; Kloster, Nestvold, and Vilming, 1992;
Larsen, Christiansen, Andersen, et aI., 1990; MacGregor, Wilkinson, and Bancroft, 1993;
Massiou, Serrurier, Lasserre, et aI., 1991; Million, Finlay, and Whittington, 1984; Nappi, Micieli,
Tassorelli, et aI., 1993; Nestvold, Kloster, Partinen, et aI., 1985; Nestvold, 1986; Oral
Sumatriptan and Aspirin-plus-Metoclopramide Comparative Study Group [OSAM], 1992;
Pearce, Frank, and Pearce, 1983; Peatfield, Petty, and Rose, 1983; Pradalier, Rancurel, Dordain,
et aI., 1985; Sargent, Baumel, Peters, et aI., 1988; Sheftell, Rapoport, Marriott, et al., 1988; Tfelt
Hansen and Olesen, 1984; Tfelt-Hansen, Henry, Mulder, et aI., 1995; Tokola, Kangasniemi,
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NSAIDs and other non-opiate analgesics

Neuvonen, et aI., 1984; Treves, Streiffler, and Korczyn, 1992). One study (Currier and
Westerberg, 1958) was excluded from our analysis because it included patients with several types
of headache and did not report any results separately for migraine patients. Two publications
were abstracts that described ongoing trials, but did not report any results (Gerber, Haag,
Grotemeyer, et aI., 1991; Sheftell, Rapoport, Marriott, et aI., 1988); they were also excluded from
further consideration. Another trial (Million, Finlay, and Whittington, 1984) was excluded
because it first assessed outcomes at 24 hrs and did not report any shorter term results. Finally,
Nestvold (1986) was excluded from the analysis because it reported on the same trial described
in Nestvold, Kloster, Partinen, et aI. (1985) and did not add any new information to the earlier
report. Thus, our analysis included 33 publications reporting on 33 separate controlled trials.

Twenty-one of the 33 trials analyzed in this report included comparisons ofNSAIDs or other
analgesics with placebo. Two trials compared different doses of the same agent (DahlOf and
Bjorkman, 1993 [diclofenac-K]; DiSerio, Singer, and Friedman, 1985 [proquazone)); one
compared two different formulations of aspirin (Brandon, Eadie, Curran, et aI., 1986); four
compared one analgesic in this class with another (Pearce, Frank, and Pearce, 1983; Larsen,
Christiansen, Andersen, et aI., 1990; Hakkarainen, Vapaatalo, Gothoni, et aI., 1979); and twelve
trials compared NSAIDs or other non-opiate analgesics with other agents. Finally, four trials
examined the effect of adding an adjunctive agent (either caffeine or an antinauseant) to the
analgesics considered in this report.

Study design and quality

Twenty-two trials were ofcross-over design; 11 were parallel-group. The number of headaches
treated with each study medication and the duration of trials varied considerably (see Evidence
Table 1 for details). Quality scores ranged from 0 (one trial) to 5; the average score was 3.6.

Patient populations

In the vast majority of cases (24 trials), no clear indication was given of the setting in which
patients were recruited. In five trials, study participants were explicitly said to have been
recruited from a headache or migraine clinic (Dexter, Graham, Johnston, et aI., 1985; Larsen,
Christiansen, Andersen, et al., 1990; MacGregor, Wilkinson, and Bancroft, 1993; Pearce, Frank,
and Pearce, 1983; Tfelt-Hansen and Olesen, 1984). A sixth trial (Diamond, 1976) stated that
patients were recruited from a "private practice"; this may have been a headache specialty
practice, though this is uncertain. In one case (Kangasniemi and Kaaja, 1992), patients were
recruited from a hospital neurology department, and in another (OSAM, 1992) from neurology
departments, private clinics, and general practices in eight countries. Finally, in one study
(Brandon, Eadie, Curran, et aI., 1986), patients were recruited as they presented at an emergency
department with headaches that had already lasted many hours. We decided to include this trial
in the present report since the drug tested -- aspirin 600 mg, in two different formulations -- is
normally used as a home-based, acute treatment and not as an urgent treatment in a clinical
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setting. In every trial except this last one, study medications were self-administered by patients
outside of a clinical setting.

Six trials included patients with migraine without aura only (Boureau, Joubert, Lasserre, et aI.,
1994; Kangasniemi and Kaaja, 1992; Larsen, Christiansen, Andersen, et aI., 1990; Massiou,
Serrurier, Lasserre, et aI., 1991; Nappi, Micieli, Tassorelli, et aI., 1993; Tfelt-Hansen and Olesen,
1984). Two trials included patients with "migraine," without further specification (Brandon,
Eadie, Curran, et aI., 1986; Hakkarainen, Parantainen, Gothoni, et aI., 1982). One study included
patients with tension-type headache (Ad Hoc "episodic") as well as patients with migraine, but
reported some separate results for migraine patients (Guidotti, Zanasi, and Garagiola, 1989). The
remaining 24 trials included patients with migraine with aura and patients with migraine without
aura.

In 17 cases, the use of migraine prophylactic medication was prohibited for some period before
the start of the trial and for the duration of the trial. In three studies, the use of such medication
was allowed, provided the patient's regimen remained unchanged throughout the trial; in one
trial, its use was permitted without qualification. In the remaining 12 cases, no clear indication is
given ofwhether patients were allowed to take prophylactic medication while participating in the
trial.

The percentage of the patient population who were women ranged from 60-100%; the average
age of study participants ranged from 29-49.

There were no unusual inclusion or exclusion criteria.

Outcome measures analyzed

Numerous studies provided the data needed to calculate odds ratios or effect sizes for pain
outcomes or headache duration. The included studies reported a variety ofpain outcomes. Some
indication of what these were and how they were defined is given in Evidence Tables 1 and 2
and, in some instances, in the text of the report. Wherever available, data on complete relief of
headache have been reported in Evidence Table 2 and in the the text of the report.

Timepoints analyzed

The timepoints at which pain outcomes were measured and analyzed varied from 30 min to 24
hrs (see Evidence Table 2 and the section on efficacy, below). Several studies reported 2-hr
outcomes. One trial (Million, Finlay, and Whittington, 1984) was excluded from our analysis
because it did not report any short-term efficacy outcomes (see above).
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Combinations of NSAIDs or other non-opiate analgesics with an antinauseant
or caffeine

Antinauseants or caffeine are sometimes added to NSAIDs and other non-opiate analgesics to
promote absorption and/or to reduce the nausea and vomiting associated with migraine. Four
trials identified by the literature review specifically examined the effect of adding one of these
adjunctive agents (Hakkarainen, Parantainen, Gothoni, et al., 1982; MacGregor, Wilkinson, and
Bancroft, 1993; Tfelt-Hansen and Olesen, 1984; Tokola, Kangasniemi, Neuvonen, et aI., 1984).
The results of these trials are reviewed in a separate section below, under "Efficacy." As we
shall see, the evidence suggests that adding an antinauseant or caffeine does not significantly
improve the efficacy of the agents studied (acetaminophen, aspirin, and tolfenamic acid). In light
of this finding, we have included in this report trials involving combinations ofNSAIDs or other
non-opiate analgesics and caffeine or antinauseants. The evidence for particular combinations is
considered along with the evidence for that combination's main constituent analgesic agent; e.g.,
the trials of aspirin + metoclopramide are analyzed alongside trials of aspirin alone.

EVIDENCE FOR EFFICACY

COMPARISONS WITH PLACEBO

Acetaminophen vs. placebo

Only one of the trials identified by the literature review included a comparison of acetaminophen
with placebo (Diamond, 1976). Data on headache relief (graded by patients as complete, good,
fair, or none at an unspecified timepoint) were reported for each treatment group in the form of
Friedman rank sums. The investigator's analysis found that there was no significant difference
between acetaminophen and placebo as far as headache reliefwas concerned (no p-value
reported). We were not able to calculate an odds ratio or effect size for this outcome on the basis
of the data reported in the study.

Acetaminophen + metoclopramide vs. placebo

Another trial compared the combination of acetaminophen + metoclopramide (Paramax®) with
placebo (Dexter, Graham, Johnston, et aI., 1985). The investigators found no significant
difference between the two treatments as far as headache severity was concerned (severity was
measured once, at the end ofeach attack). Of the 72 attacks treated with Paramax® and included
in the efficacy analysis, 29 (40%) were mild, 24 (33%) were severe, and 19 (27%) were
incapacitating; of the 96 attacks treated with placebo and included in the analysis, 44 (44%) were
mild, 27 (28%) were severe, and 25 (26%) were incapacitating. We were not able to calculate an
odds ratio or effect size for this outcome on the basis of the data reported in the study.
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Aspirin vs. placebo

Three trials, using varying doses, compared aspirin with placebo (Boureau, Joubert, Lasserre, et
aI., 1994; Hakkarainen, Vapaatalo, Gothoni, et aI., 1979; Tfelt-Hansen and Olesen, 1984).

Boureau, Joubert, Lasserre, et al., 1994. For our analysis of this study, we were able to use two
different 2-hr pain outcomes, one reported in categorical terms (proportion ofpatients with
"complete or almost complete" relief) and the other a continuous measure (pain intensity
difference on a visual analog scale (VAS), from 0 to 2 hrs). On the basis of the categorical data
summarized in Evidence Tables 1 and 2, we were able to calculate an odds ratio of2.6 (1.7 to
3.9) for complete or almost complete relief at 2 hrs, which confirms the study's finding ofa
statistically significant difference in favor ofaspirin for this outcome. The 22% difference in the
response rates for aspirin and placebo suggests that the difference between the two treatments is
also clinically significant.

From the continuous data on pain intensity difference from 0 to 2 hrs summarized in Evidence
Table 1, we were able to calculate an effect size of 0.59 (0.39 to 0.79), which confirms the
study's finding that aspirin was statistically significantly better than placebo for this outcome.
The magnitude of the effect corresponds to a difference of 18.5 mm on a 100-mm VAS.

This study also reported the percentage ofpatients experiencing complete relief at 2 hrs (see
Evidence Tables 1 and 2). The comparison of aspirin with placebo for this outcome yielded an
odds ratio of2.3 (1.3 to 4.0), which suggests that aspirin is significantly more likely to result in
complete relief than placebo. The investigators' analysis reported no significant difference
among the three treatment groups in the study for this outcome (see Evidence Table 1), so a
pairwise comparison of aspirin and placebo was not reported.

Hakkarainen, Vapaatalo, Gothoni, et al., 1979. This study used a 500-mg dose of aspirin, half
the size of the dose used in the Boureau, Joubert, Lasserre, et al. (1994) trial. The investigators
reported that aspirin was significantly better than placebo as far as headache intensity was
concerned (p<0.05), but did not present any data that could be used to calculate an odds ratio or
effect size. We were able to calculate an effect size of 0.91 (0.45 to 1.37) for headache duration,
which confirms the study's finding of a significant difference in favor of aspirin for this outcome.
With a difference ofnearly 3 hrs in mean headache duration, the difference appears to be
clinically significant as well. It should be noted, however, that this trial received a quality score
of2 (randomized, double-blind, dropouts not described).

Tlelt-Hansen and Olesen, 1984. Patients in this trial judged the effect of study medication on
headache pain after each attack on a 4-point scale: pain worse, pain unchanged, pain better, pain
completely relieved. We were uncertain whether "pain better" represented a clinically significant
improvement by our standards and so analyzed only the data on complete relief. From the
categorical data summarized in Evidence Tables 1 and 2, we were able to calculate an odds ratio
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of4.1 (1.4 to 12) for this outcome, which suggests that aspirin was significantly more effective
than placebo at providing complete relief of headache.

Aspirin/lysine acetylsalicylate + metoclopramide vs. placebo

The trial discussed immediately above (Tfelt-Hansen and Olesen, 1984) also included aspirin +
metoclopramide as an intervention and thus permitted a comparison of that combination with
placebo. Two other trials (Chabriat, Joire, Danchot, et aI., 1994; Tfelt-Hansen, Henry, Mulder, et
aI., 1995) compared the combination oflysine acetylsalicylate (an aspirin salt) + metoclopramide
with placebo. The two trials involving lysine acetylsalicylate (LAS) both used a single dose of
LAS 1620 mg (equivalent to aspirin 900 mg) + metoclopramide 10 mg, defined headache relief
as a reduction in headache severity from moderate or severe (grade 2 or 3) to none or mild (grade
oor 1), and measured relief at 2 hrs. Both studies also reported data on complete relief, defined
as a reduction in headache severity from grade 2 or 3 to grade 1.

Tlelt-Hansen and Olesen, 1984. Patients in this trial judged the effect of study medication on
headache pain after each attack on a 4-point scale: pain worse, pain unchanged, pain better, pain
completely relieved. As stated above, we were uncertain whether "pain better" represented a
clinically significant improvement by our standards and so analyzed only the data on complete
relief. From the categorical data summarized in Evidence Tables 1 and 2, we were able to
calculate an odds ratio of 4.7 (1.7 to 13) for this outcome, which suggests that aspirin +
metoclopramide was significantly more effective than placebo at providing complete relief of
headache.

Chabriat, Joire, Danchot, et al., 1994. For the first attack treated in this parallel-group trial,
59% ofpatients taking LAS + metoclopramide reported relief at 2 hrs, compared with 28% of
patients taking placebo. For the second attack, the percentages ofpatients reporting relief at 2 hrs
were 53% and 26% in the active and placebo groups, respectively. In both attacks, the
investigators' analysis found that LAS + metoclopramide was significantly better than placebo at
providing headache relief at 2 hrs (p<0.001). The large difference in the proportion of patients
reporting relief (59% vs. 28% for the first attack and 53% vs. 26% for the second) suggests that
the difference was clinically significant as well. We were not able to determine the precise
number ofpatients included in the efficacy analysis for each group and each attack and so could
not calculate an odds ratio for this outcome.

The investigators also reported that LAS + metoclopramide was significantly better than placebo
at providing complete relief ofheadache at 2 hrs. Complete relief was reported in 18% of all
attacks treated with LAS + metoclopramide, compared with 7% of all attacks treated with
placebo (p<0.001). We were not able to calculate an odds ratio for this outcome, since results
were not reported separately for the first and second headaches treated.

On the basis of the continuous data summarized in Evidence Table 1, we were able to calculate
an effect size of -0.02 (-0.20 to 0.16) comparing LAS + metoclopramide with placebo for
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headache duration. This confirms the study's finding that there was no statistically significant
difference between the two treatments for this outcome (no p-value reported).

Tfelt-Hansen, Henry, Mulder, et al., 1995. From the categorical data summarized in Evidence
Tables 1 and 2, we were able to calculate an odds ratio of4.2 (2.5 to 7.1) comparing LAS +
metoclopramide with placebo for headache relief at 2 hrs. This confirms the study's finding that
LAS + metoclopramide was statistically significantly better than placebo for this outcome
(p<0.0001). The difference in the proportion ofpatients reporting relief at 2 hrs (57% vs. 24%)
suggests that the difference between the two treatments was clinically significant as well.

We were also able to calculate an odds ratio for complete relief at 2 hrs. The odds ratio was 3.2
(1.5 to 6.8), confirming the investigators' conclusion that LAS + metoclopramide was
significantly better than placebo at providing complete relief at 2 hrs. Once again, the difference
between the two treatments appears to have been clinically significant as well, with 22% of
patients in the LAS + metoclopramide group reporting complete relief, compared with 8% of
patients in the placebo group.

The above results are from the first attack treated. For the outcomes considered here, the authors
reported that results from the second attack treated were comparable to those from the first.

Diclofenac-K or diclofenac sodium vs. placebo

The literature review identified one trial comparing two doses (50 mg, 100 mg) ofdiclofenac-K
with placebo and with one another (DahlOf and Bjorkman, 1993) and one trial comparing
diclofenac sodium with placebo (Massiou, Serrurier, Lasserre, et aI., 1991).

DahlOfand Bjorkman, 1993. On the basis of the categorical data summarized in Evidence
Tables 1 and 2, we were able to calculate odds ratios for headache relief at 2 hrs (defined as a
reduction from moderate or severe pain to mild or no pain) for all three treatment comparisons.
The comparison ofthe 50-mg dose of diclofenac-K with placebo yielded an odds ratio of 2.3 (1.1
to 5.0); for the comparison ofthe 100-mg dose with placebo, the odds ratio was 2.8 (1.3 to 6.0).
These numbers support the study's conclusion that both doses of diclofenac-K were statistically
significantly better than placebo at providing headache relief at 2 hrs. The differences in
response rates between the two active doses, on the one hand, and placebo (17% for the 50-mg
dose and 22% for the 100-mg dose) suggest that diclofenac-K was also significantly better in
clinical terms. When the 100-mg and 50-mg doses of the active drug were directly compared, the
resulting odds ratio was 1.2 (0.60 to 2.4), confirming the study's finding that there was no
significant diffe~ence between them for this outcome.

Massiou, Serrurier, Lasserre, et aL, 1991. This study reported data on the reduction of
headache intensity from 0 to 2 hrs which we were able to use to calculate an effect size (see
Evidence Table 1). The comparison of diclofenac sodium with placebo yielded an effect size of
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0.13 (-0.16 to 0.42), which supports the study's finding that there was no statistically significant
difference between diclofenac sodium and placebo for this outcome.

The investigators reported that diclofenac sodium was significantly better than placebo at
providing complete relief of headache within 2 hrs (p<0.05). We were not able to calculate an
odds ratio or effect size for this outcome based on the data reported in the study.

Flurbiprofen vs. placebo

A single trial (Awidi, 1982) compared flurbiprofen with placebo. From the continuous data on
the relief ofmigraine symptoms summarized in Evidence Table 1, we were able to calculate an
effect size of2.3 (1.5 to 3.1), which supports the study's finding that flurbiprofen was
statistically significantly better than placebo for this outcome. The effect size point estimate
(2.3), together with the mean relief scores reported in Evidence Table 1, suggest that the
difference between the two treatments was also clinically significant and fairly substantial.

There are, however, reasons to question the reliability/accuracy of these conclusions. It is not
clear from the study report what terms patients themselves used to describe the degree of relief
provided by the study medications; it is thus impossible to know how much (if any) subjective
evaluation was involved when the investigating physicians converted the patients' responses to a
relief score of 0-4 for each attack. Also, the mean relief scores cited above are based on a series
of single, whole-number scores reported for each patient on each treatment. But study patients
treated multiple headaches with each intervention, so the whole-number scores reported for each
patient must be either medians or rounded means. This may have reduced the variance and, thus,
exaggerated the effect size estimate.

Ibuprofen vs. placebo

Two of the studies identified by the literature review included comparisons of ibuprofen with
placebo.

Havanka-Kanniainen,1989. This study reported that ibuprofen provided statistically
significantly superior headache relief, but the only p-values reported were for separate
comparisons ofthe percentage of attacks treated with ibuprofen and placebo that were "mild,"
"moderate," and "severe" in intensity (p<0.001, p<0.05, p<0.05, respectively). We were not able
to use these data to calculate an odds ratio or effect size.

We were able to use the data provided on the duration of headache pain (summarized in
Evidence Table 1) to calculate an effect size of 1.0 (0.80 to 1.24), confirming the study's finding
that ibuprofen was statistically significantly better than placebo for this outcome. The effect size
point estimate (1.0) and the mean duration figures reported in Evidence Table 1 suggest that the
difference between the two treatments was also clinically significant.
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Kloster, Nestvold, and Vilming, 1992. This study permitted the use ofa higher dose of
ibuprofen over the course of an attack (1200-2400 mg) than did the preceding study (800-1200
mg). Headache severity was graded by patients on a 4-point scale at the end of each attack.
From the continuous data summarized in Evidence Table 1, we were able to calculate an effect
size of 1.1 (0.74 to 1.4) for headache severity, supporting the study's finding that ibuprofen was
statistically significantly better than placebo for this outcome.

Ketoprofen (pr) vs. placebo

A single study compared ketoprofen 100 mg with placebo (Kangasniemi and Kaaja, 1992). The
study drugs were rectally administered. From the continuous data reported on the reduction of
headache pain from 0 to 2 hrs (summarized in Evidence Table 1), we were able to calculate an
effect size of 0.37 (-0.03 to 0.76), suggesting that the difference between ketoprofen and placebo
was not statistically significant. The investigators' analysis of this cross-over study used paired
data (and may have been more powerful) and found a significant difference (p=0.004) between
the two treatments for this outcome.

Naproxen or naproxen sodium vs. placebo

Four trials included comparisons of naproxen or naproxen sodium with placebo (Andersson,
Hinge, Johansen, et aI., 1989; Nestvold, Kloster, Partinen, et aI., 1985; Johnson, Ratcliffe, and
Wilkinson, 1985; Sargent, Baumel, Peters, et aI., 1988). Only one of the four (Nestvold, Kloster,
Partinen, et aI., 1985) reported data that could be used to calculate an odds ratio or effect size.

Andersson, Hinge, Johansen, et al., 1989. This study reported that headache pain was
significantly less severe at 2 hrs in attacks treated with naproxen than in attacks treated with
placebo (P=0.047). The mean severity scores on which the investigators' analysis was apparently
based were not reported, and we were unable to calculate an odds ratio or effect size for this
outcome.

Nestvold, Kloster, Partinen, et aL, 1985. We were able to use the continuous data summarized
in Evidence Table 1 to calculate an effect size for headache severity. The comparison of
naproxen with placebo yielded an effect size of 0.44 (-0.05 to 0.94), which suggests that there
was no significant difference between the two treatments in this respect. The investigators'
analysis of this cross-over study used paired data (and may have been more powerful) and did
find a significant difference in favor ofnaproxen (P=0.011).

Johnson, Ratcliffe, and Wilkinson, 1985. This study reported only those pain results that were
recorded during monthly follow-up visits; these compared the severity of head pain and other
symptoms experienced during the trial with the patients' usual, pre-trial experience. Naproxen
sodium was significantly better than placebo at reducing the severity of headache pain when this
type of comparison was made (P=0.004). The report noted that 12/35 patients (34%) withdrew
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from the naproxen sodium group before treating the intended 10 headaches because of lack of
efficacy; 14/35 (40%) withdrew from the placebo group for the same reason.

Sargent, Baumel, Peters, et al., 1988. This study reported p-values only for headache relief at 1
hr. Naproxen sodium was significantly better than placebo for this outcome (p=0.032).

Piroxicam (sl) vs. placebo

One trial compared sublingual piroxicam with placebo (Nappi, Micieli, Tassorelli, et aI., 1993).
Mean pain intensity scores were reported for several timepoints for each treatment group, but
were reported for both treatment groups only for 0 and 1 hrs. We were not able to calculate an
effect size for I-hr pain intensity, or for the change in pain intensity from 0 to 1 hrs, because no
variance data were provided for the I-hr mean scores. The authors did not directly compare the
two treatment groups for pain intensity or change in pain intensity for any timepoints.

From the categorical data on change in disability from 0 to 1 hrs (summarized in Evidence Table
1) we were able to calculate an odds ratio for complete relief ofheadache at 1 hr. The
comparison ofpiroxicam with placebo for this outcome yielded an odds ratio of 55 (6.1 to 493).
The point estimate of 55 is extraordinarily large, as is the 95% confidence interval of 6.1 to 493.
This odds ratio reflects the unusually large difference between the complete relief rates reported
for the piroxicam group (75%) and the placebo group (5%). It should be noted that this study
received a quality score of 0; because it incorporated neither randomization nor blinding, it is
prone to bias. The results of this study must be interpreted with a great deal of caution.

Pirprofen vs. placebo

Two trials compared pirprofen with placebo. One (Guidotti, Zanasi, and Garagiola, 1989) used a
600-mg dose of the drug, rectally administered; the other (Kinnunen, Erkinjuntti, Hirkkila, 1988)
used a 400-mg, orally administered, dose.

Guidotti, Zanasi, and Garagiola, 1989. This trial included patients with tension-type headache
(ad hoc "episodic"), as well as patients with migraine, but reported some results separately for
migraine patients. From the continuous data summarized in Evidence Table 1, we were able to
calculate an effect size of 0.25 (-0.37 to 0.87) for pain intensity at 4 hrs. This confirms the
study's finding that the difference between pirprofen and placebo was not statistically significant
for this outcome.

Kinnunen, Erkinjuntti, Fiirkkilii, 1988. The only pain outcome that was measured over all
study participants was complete relief at 30 min. On the basis of the categoricaldata
summarized in Evidence Tables 1 and 2,we were able to calculate an odds ratio of3.1 (1.1 to
8.8), which suggests that pirprofen was statistically significantly better than placebo for this
outcome. This estimate agrees with the authors' analysis which also favored pirprofen in regard
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to complete relief (p=0.04). The difference in response rates (16%) suggests that the difference
between the two treatments was also clinically significant.

Proquazone vs. placebo

A single trial compared two doses ofproquazone (150 mg and 225 mg) with placebo and with
one another (DiSerio, Singer, and Friedman, 1985). It reported only p-values for pain outcomes.
Summed pain intensity difference (SPID) scores (0 to 4 hrs) were significantly better for
proquazone 225 mg than for placebo (p<0.05). The difference between the 150-mg dose of
proquazone and placebo was not statistically significant (p<0.1 0). The investigators reported that
the higher dose of proquazone was "more effective" than the lower dose for this outcome, but did
not state whether the difference between them was significant. We were not able to calculate
odds ratios or effect sizes on the basis of the reported data.

Tolfenamic acid vs. placebo

Two trials compared tolfenamic acid with placebo (Hakkarainen, Vapaatalo, Gothoni, et aI.,
1979; Tokola, Kangasniemi, Neuvonen, et aI., 1984). Both studies used the same dose of
tolfenamic acid (200 mg) up until the time when outcomes were assessed.

Hakkarainen, Vapaatalo, Gothoni, et aL, 1979. This study reported that tolfenamic acid was
significantly better than placebo as far as headache intensity was concerned (p<0.01), but did not
present any data that could be used to calculate an odds ratio or effect size. We were able to
calculate an effect size of 1.23 (0.75 to 1.70) for headache duration, which confirms the study's
finding of a significant difference in favor of tolfenamic acid for this outcome. The mean
headache duration for tolfenamic acid was 3.2 hrs (± 0.28) and for placebo 7.1 hrs (± 0.75), a
difference of nearly 4 hrs. It should be noted, however, that this trial received a quality score of2
(randomized, double-blind, dropouts not described).

Tokola, Kangasniemi, Neuvonen, et al., 1984. We were able to calculate an effect size for
headache severity at 1.5 hrs on the basis of the categorical data summarized in Evidence Table 1.
For the comparison oftolfenamic acid with placebo, the effect size was 0.47 (0.20 to 0.75),
which confirms the study's finding that tolfenamic acid was statistically significantly superior to
placebo for this outcome.

COMPARISONS AMONG NSAIDs

Glycinated aspirin vs. soluble aspirin

One ofthe trials identified by the literature review (Brandon, Eadie, Curran, et aI., 1986)
compared two different formulations of aspirin for the treatment ofacute migraine. The trial was
small (n=20) and received a low quality score of 1 (randomized, not double-blind, dropouts not
described). One formulation (glycinated) was allowed to disperse on the tongue and was then
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swallowed without water; the other (soluble) was swallowed with water in the usual way. The
investigators analyzed mean pain scores at 2 hrs and determined that the difference between the
two treatments was not significant for this outcome (p>0.05). They noted that there was a
significant difference in the mean zero-time (baseline) pain scores of the two treatment groups
(p<0.05), but made no attempt to correct for this difference when comparing mean pain scores at
2 hrs (see Evidence Table 1 for details). We were able to calculate an effect size which did
correct for the zero-time differences, but still found no significant difference between the two
formulations at 2 hrs. The effect size based on the corrected data was 0.15 (-0.73 to 1.0).

Ibuprofen vs. acetaminophen

A single study compared ibuprofen with acetaminophen (Pearce, Frank, and Pearce, 1983).
Patients recorded the degree of headache relief achieved (none, moderate, complete) at the end of
each attack, and investigators calculated mean headache relief scores for all attacks treated (up to
10 per patient per intervention). However, the only type of headache relief data reported was the
number ofpatients for whom mean relief scores were better, worse, or the same with ibuprofen
as with acetaminophen. When outcomes were analyzed in this fashion, there was no significant
difference between ibuprofen and acetaminophen (p>0.05). We were not able to calculate an
odds ratio or effect size for headache relief on the basis of the data provided in this study.

Mefenamic acid + metoclopramide vs. acetaminophen + metoclopramide

A single cross-over trial compared these two combinations (Peatfield, Petty, and Rose, 1983).
Patients measured the intensity of each attack on a linear analogue scale (in mm; scale not
otherwise described) immediately before treatment and every hour thereafter for 3 hrs. The
primary efficacy outcome reported was the mean percentage reduction in headache intensity from
oto 3 hrs. On the basis of the continuous data summarized in Evidence Table 1, we were able to
calculate an effect size for this outcome. For the mefenamic acid + metoc1opramide vs.
acetaminophen + metoc1opramide comparison, the effect size was 0.84 (-0.04 to 1.71), which
confirms the study's finding that there was no significant difference between the two treatments
for this outcome. 1The study's authors commented that it was possible that a significant
difference actually exists between the two agents, but that this difference could not be
demonstrated in this particular group of patients (see Evidence Table 1 for details).

Tolfenamic acid vs. acetaminophen

Tolfenamic acid and acetaminophen were compared in only one study (Larsen, Christiansen,
Andersen, et aI., 1990). The trial was conducted using two doses oftolfenamic acid (200 and
400 mg) and two doses of acetaminophen (500 and 1000 mg), but the investigators found no
significant differences for any outcomes between the different doses and so reported results
simply for tolfenamic acid and acetaminophen. The study found that headache severity at 2 hrs
was significantly lower in attacks treated with tolfenamic acid than in attacks treated with
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acetaminophen (p<0.001). We were not able to calculate an odds ratio or effect size for this
outcome on the basis of the data presented in the report.

Tolfenamic acid vs. aspirin

A single trial compared tolfenamic acid and aspirin (Hakkarainen, Vapaatalo, Gothoni, et al.,
1979). The study reported headache intensity p-values for tolfenamic acid vs. placebo and
aspirin vs. placebo (see above), but did not directly compare the two active treatments for this
outcome; nor did it report data that could be used to calculate an odds ratio or effect size
comparing tolfenamic acid and aspirin for this outcome. Continuous data on headache duration
were, however, reported (see Evidence Table 1), and from these data we were able to calculate an
effect size of 0.31 (-0.13 to 0.76) for the tolfenamic acid vs. aspirin comparison. This result
confirms the study's finding that there was no significant difference between the two treatments
for this outcome. It should be noted, however, that this trial received a quality score of2
(randomized, double-blind, dropouts not described).

ANTINAUSEANTS AND CAFFEINE AS ADJUNCTS TO NSAIDs AND OTHER NON
OPIATE ANALGESICS

Antinauseants or caffeine are sometimes added to NSAIDs and other non-opiate analgesics to
promote absorption and/or reduce nausea and vomiting. This section of the report describes
those trials that specifically examine the effect of adding one of these adjunctive agents. It also
compares metoclopramide with caffeine as adjuncts to treatment with tolfenamic acid.

Adding domperidone to acetaminophen

One trial (MacGregor, Wilkinson, and Bancroft, 1993) examined the effect of adding a 20-mg or
30-mg dose of the antinauseant domperidone to 1000 mg ofacetaminophen. The authors
reported the percentage of attacks that were "completely or slightly" relieved by each of the three
drug combinations studied (see Evidence Table 1). We did not use these results in our analysis,
since it was not clear that "slight" relief met our criteria for clinical significance. The authors
also reported the median sum of pain intensity scores for each treatment (see Evidence Table 1);
their analysis found that there was no significant difference among the three treatments for this
outcome (p=O.l1 for the three-way comparison). We were not able to calculate effect sizes for
this outcome since median, and not mean, scores were reported.

Although there were no differences in headache severity, this study found that attacks treated
with either combination of acetaminophen + domperidone were significantly shorter than those
treated with acetaminophen + placebo (see Evidence Table 1 for details). Again, we were not
able to calculate effect sizes for this outcome because median, and not mean, durations were
reported.
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Adding domperidone in either dose did not significantly affect nausea or vomiting (see Evidence
Table 1 for details).

Adding metoclopramide to aspirin

A single trial (Tfelt-Hansen and Olesen, 1984) examined the effect ofadding a 10-mg dose of
metoclopramide to 650 mg of aspirin. Patients judged the effect of study medication on
headache pain at the end of each attack on a 4-point scale: pain worse, pain unchanged, pain
better, pain completely relieved. We were uncertain whether "pain better" represented a
clinically significant improvement by our standards and so analyzed only the data on complete
relief. From the categorical data summarized in Evidence Tables 1 and 2, we were able to
calculate an odds ratio of 1.1 (0.54 to 2.4) for this outcome, which suggests that aspirin +
metoclopramide was no more effective than aspirin alone at providing complete relief of
headache. Neither was aspirin + metoclopramide significantly better than aspirin alone at
relieving nausea or vomiting (see Evidence Table 1 for details). The authors concluded that the
dose of metoclopramide used in this study may have been too low and recommended that further
studies be conducted using higher doses.

Adding caffeine to tolfenamic acid

Two trials examined the effect of adding 100 mg of caffeine to 200 mg oftolfenamic acid and
reached opposite conclusions. The first (Hakkarainen, Parantainen, Gothoni, et aI., 1982) was
small (n=10) and received a low quality score (1=randomized, not double-blind, dropouts not
described); it reported headache intensity outcomes for an unspecified timepoint (probably after
each attack). The second trial (Tokola, Kangasniemi, Neuvonen, et aI., 1984) was larger (n=49)
and of higher quality (quality score of 5); it reported data on headache severity at 1.5 hrs.

Hakkarainen, Parantainen, Gothoni, et al., 1982. From the continuous data on headache
intensity summarized in Evidence Table 1, we were able to calculate an effect size of 1.38 (0.69
to 2.06) for the comparison oftolfenamic acid + caffeine vs. tolfenamic acid + placebo. This
supports the study's finding that tolfenamic acid + caffeine was statistically significantly better
than tolfenamic acid + placebo for this outcome. The effect size point estimate and the
difference in mean intensity scores (see Evidence Table 1) suggest that the difference between
the two treatments was clinically significant as well.

Tokola, Kangasniemi, Neuvonen, et al., 1984. The study's analysis found that there was no
significant difference between tolfenamic acid + caffeine and tolfenamic acid alone as far as
headache severity at 1.5 hrs was concerned. From the categorical data summarized in Evidence
Table 1, we were able to calculate an effect size of 0.08 (-0.22 to 0.38) for this outcome. This
confirms the results reported in the study.

40



NSAIDs and other non-opiate analgesics

Adding metoclopramide to tolfenamic acid

The same two trials (Hakkarainen, Parantainen, Gothoni, et aI., 1982; Tokola, Kangasniemi,
Neuvonen, et aI., 1984) also examined the effect of adding metoclopramide to tolfenamic acid.
Both trials used a 200-mg dose oftolfenamic acid and a lO-mg dose of metoclopramide. The
timepoints at which outcomes were measured were as above. In this instance, the findings of the
two studies converged to a greater extent, though they were still not in perfect agreement.

Hakkarainen, Parantainen, Gothoni, et al., 1982. From the continuous data on headache
intensity summarized in Evidence Table 1, we were able to calculate an effect size of 0.83 (0.18
to 1047) for the comparison of tolfenamic acid + metoclopramide vs. tolfenamic acid + placebo.
This supports the study's finding that tolfenamic acid + metoclopramide was statistically
significantly better than tolfenamic acid + placebo for this outcome.

The investigators' analysis found that there were no significant differences between tolfenamic
acid + metoclopramide and tolfenamic acid plus placebo as far as the incidence of nausea and
vomiting was concerned (no p-value reported).

Tokola, Kangasniemi, Neuvonen, et al., 1984. The study's analysis found that there was no
significant difference between tolfenamic acid + metoclopramide and tolfenamic acid as far as
headache severity at 1.5 hrs was concerned. From the categorical data summarized in Evidence
Table 1, we were able to calculate an effect size of 0.24 (0.08 to 0040) for this outcome, which is
statistically significant, but only just. In any case, the small point estimate suggests that the
difference would not be of significance clinically.

The investigators reported that tolfenamic acid + metoclopramide was no better than tolfenamic
acid alone at reducing the severity of nausea or the incidence of vomiting.

Comparing caffeine and metoclopramide as adjuncts to tolfenamic acid

Finally, the same two trials (Hakkarainen, Parantainen, Gothoni, et aI., 1982; Tokola,
Kangasniemi, Neuvonen, et aI., 1984) also directly comparedtolfenamic acid + metoclopramide
and tolfenamic acid + caffeine.

Hakkarainen, Parantainen, Gothoni, et aI., 1982. For headache intensity, study investigators
found that there was a general tendency in favor of tolfenamic acid + caffeine, but that the
difference between the two treatments was not statistically significant (no p-value reported). Our
analysis confirmed this finding. From the continuous data on headache intensity summarized in
Evidence Table 1, we were able to calculate an effect size of -0.55 (-1.2 to 0.08) for the
comparison oftolfenamic acid + metoclopramide vs. tolfenamic acid + caffeine.

Tokola, Kangasniemi, Neuvonen, et al., 1984. From the categorical data on headache severity
at 1.5 hrs summarized in Evidence Table 1, we were able to calculate an effect size of 0.16 (-0.16
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to 0.48) for the comparison oftolfenamic acid + metoclopramide vs. tolfenamic acid + caffeine.
This confirms the study's finding that there was no significant difference between the two
treatments for this outcome.

There were also no significant differences between the two treatments for severity ofnausea or
incidence of vomiting (no p-values reported).

COMPARISONS WITH OTHER AGENTS

Acetaminophen vs. Midrin®

A single trial compared acetaminophen with the combination drug Midrin® (isometheptene
mucate 65 mg + acetaminophen 325 mg + dichloralphenazone 100 mg) (Diamond, 1976). Data
on headache relief (graded by patients as complete, good, fair, or none at an unspecified
timepoint) were reported for each treatment group in the form ofFriedman rank sums. The
investigator's analysis found that there was no significant difference between acetaminophen and
Midrin® as far as headache relief was concerned (no p-value reported). We were not able to
calculate an odds ratio or effect size for this outcome on the basis of the data reported in the
study.

Aspirin vs. acetaminophen + codeine

The only study comparing aspirin with acetaminophen + codeine (Boureau, Joubert, Lasserre, et
aI., 1994) reported two different 2-hr pain outcomes that we were able to use in our analysis, one
given in categorical terms (proportion ofpatients with "complete or almost complete" relief) and
the other a continuous measure (pain intensity difference on VAS, from 0 to 2 hrs). On the basis
ofthe categorical data summarized in Evidence Tables 1 and 2, we were able to calculate an odds
ratio of 1.1 (0.75 to 1.6) for complete or almost complete relief at 2 hrs, which confirms the
study's finding that there was no significant difference between the two treatments for this
outcome. From the continuous data on pain intensity difference from 0 to 2 hrs summarized in
Evidence Table 1, we were able to calculate an effect size of 0.21 (0.01 to 0.41). This confirms
the study's finding that aspirin was significantly better than acetaminophen + codeine at reducing
pain intensity at 2 hrs; however, the magnitude of the effect is small.

This study also reported the percentage of patients experiencing complete relief at 2 hrs (see
Evidence Tables 1 and 2). The comparison of aspirin with acetaminophen + codeine for this
outcome yielded an odds ratio of 1.3 (0.79 to 2.1), confirming the study's finding that there was
no significant difference between the two treatments in this respect.

Aspirin vs. Doleron®

A single study compared aspirin with the combination drug Doleron® (aspirin 350 mg +
dextropropoxyphene chloride 65 mg + phenazone 150 mg + [2-diaminoethyl] phentiazin
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carboxyl chloride 5 mg + caffeine 50 mg) (Hakkarainen, Gustafsson, and Stockman, 1978). The
only efficacy outcome reported that was measured over the entire study population was complete
relief within 30 min. The study reported results for this outcome in terms ofrank sums, and the
investigators' analysis showed that Doleron® was significantly better than aspirin at providing
complete relief within 30 min (p<0.01). We were not able to calculate an effect size or odds ratio
for this outcome based on the data reported in the study.

Aspirin vs. Doleron novum®

A single trial compared aspirin with the combination drug Doleron novum® (aspirin 350 mg +
dextropropoxyphene napsylate 100 mg + phenazone 150 mg) (Hakkarainen, Quiding, and
Stockman,1980). The only efficacy outcome reported that was measured over the entire study
population was complete relief within 30 min. The study reported results for this outcome in
terms of rank sums, and the investigators' analysis showed that Doleron novum® was
significantly better than aspirin at providing complete relief within 30 min (p<0.01). The study
did not provide the data needed to calculate an effect size or odds ratio for this outcome.

Aspirin/lysine acetylsalicylate + metoclopramide vs. oral sumatriptan

A single trial (OSAM, 1992) compared aspirin 900 mg + metoclopramide 10 mg with oral
sumatriptan 100 mg. Another trial (Tfelt-Hansen, Henry, Mulder, et aI., 1995) comparedLAS
1620 mg (equivalent to aspirin 900 mg) + metoclopramide 10 mg with the same dose of
sumatriptan. Both trials used a single dose of study medication for each attack, defined headache
relief as a reduction in headache severity from moderate or severe (grade 2 or 3) to none or mild
(grade 0 or 1), and measured relief at 2 hrs. Both studies also reported data on complete relief,
defined as a reduction in headache severity from grade 2 or 3 to grade 1.

OSAM, 1992. Patients in this parallel-group trial treated up to three attacks with study
medication. Results from all three attacks were reported and are summarized in Evidence Table
1. However, pain outcomes from the first attack were designated as primary by the study
investigators. Accordingly, the data summarized here and included in our analysis are from the
first attack only.

From the categorical data summarized in Evidence Tables 1 and 2, we were able to calculate an
odds ratio comparing aspirin + metoclopramide with sumatriptan for headache relief at 2 hrs.
The odds ratio was 0.65 (0.40 to 1.1), which confirms the study's finding that there was no
significant difference between the two treatments for this outcome (p=0.078). However, the
investigators' analysis found that aspirin + metoclopramide was significantly less effective than
sumatriptan at providing complete relief at 2 hrs (p=0.016). The odds ratio comparing the two
treatments for this outcome was 0.45 (0.24 to 0.83), which confirms the study's fmding.

Tlelt-Hansen, Henry, Mulder, et al., 1995. Based on the categorical data summarized in
Evidence Tables 1 and 2, we were able to calculate an odds ratio of 1.2 (0.72 to 2.0) comparing
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LAS + metoclopramide with sumatriptan for headache relief at 2 hrs. This confirms the study's
finding that there was no significant difference between the two treatments for this outcome
(p=0.50).

We were also able to calculate an odds ratio for complete relief at 2 hrs. For the comparison of
LAS + metoclopramide vs. sumatriptan, the odds ratio was 0.65 (0.37 to 1.2), again confirming
the investigators' conclusion that there was no significant difference between the two treatments
for this outcome.

The above results are from the first attack treated. For all the outcomes considered here, the
authors reported that results from the second attack treated were comparable to those from the
first.

Aspirin vs. ergotamine tartrate

Three trials compared aspirin with ergotamine tartrate (Hakkarainen, Gustafsson, and Stockman,
1978; Hakkarainen, Vapaatalo, Gothoni, et aI., 1979; and Hakkarainen, Quiding, and Stockman,
1980).

Hakkara;nen, Gustafsson, and Stockman, 1978. This study compared aspirin 500 mg with
ergotamine tartrate 1 mg. The only efficacy outcome reported that was measured over the entire
study population was complete relief within 30 min. The study reported results for this outcome
in terms of rank sums, and the investigators' analysis showed that ergotamine was significantly
better than aspirin at providing complete relief within 30 min (p<0.001). We were not able to
calculate an effect size or odds ratio for this outcome based on the data reported in the study.

No data on nausea and vomiting were reported. "Gastric discomfort" was reported as an adverse
event in 26% (45/175) of attacks treated with aspirin and in 43% (75/175) of attacks treated with
ergotamine.

Hakkara;nen, Vapaatalo, Gothon;, et al., 1979. For the main pain outcome in this study
(headache intensity), the investigators compared aspirin and ergotamine, respectively, with
placebo, but did not directly compare the two active treatments; nor did they report any data that
could be used to calculate an odds ratio or effect size directly comparing the two for this
outcome. We were, however, able to calculate an effect size of -0.13 (-0.56 to 0.31) comparing
aspirin with ergotamine for headache duration. This confirms the study's finding that there was
no significant difference between the two active treatments for this outcome. It should be noted,
however, that this trial received a quality score of 2 (randomized, double-blind, dropouts not
described).

Nausea and vomiting were reported in 21/40 attacks treated with aspirin (53%) and 28/40 attacks
treated with ergotamine (70%). The investigators' analysis found no statistically significant
difference between the two treatments in this respect (no p-value reported).
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Hakkarainen, Quiding, and Stockman, 1980. The only efficacy outcome reported that was
measured over the entire study population was complete relief within 30 min. The study reported
results for this outcome in terms ofrank sums, and the investigators' analysis showed that
ergotamine was significantly better than aspirin at providing complete relief within 30 min
(p<0.001). The study did not provide the data needed to calculate an effectsize or odds ratio for
complete relief.

Nausea was reported in 35% of attacks treated with aspirin (62/175) and nausea and vomiting in
16% (28/175); for ergotamine, the corresponding rates were 39% (68/175) and 15% (26/175),
respectively. The investigators' analysis found no significant difference between the two
treatments for these outcomes (no p-value reported).

Ketoprofen (pr) vs. ergotamine tartrate (pr)

A single trial compared ketoprofen 100 mg and ergotamine tartrate 2 mg (Kangasniemi and
Kaaja, 1992). Both drugs were administered rectally. From the continuous data reported on the
reduction of headache pain from 0 to 2 hrs (summarized in Evidence Table 1), we were able to
calculate an effect size of 0.37 (-0.03 to 0.76), which confirms the study's finding that there was
no significant difference between ketoprofen and ergotamine for this outcome (p=0.40).

There was also no significant difference between ketoprofen and ergotamine tartrate in the
severity of nausea at 2 hrs (see Evidence Table 1 for details).

Naproxen sodium vs. ergotamine or ergotamine-containing compounds

Three trials compared naproxen sodium with ergotamine tartrate or ergotamine-containing
compounds (Pradalier, Rancurel, Dordain, et aI., 1985; Sargent, Baumel, Peters, et aI., 1988;
Treves, Streiffler, and Korczyn, 1992).

Pradalier, Rancurel, Dordain, et al., 1985. This study compared naproxen sodium with the
proprietary combination drug Migwell® (ergotamine tartrate 2 mg + caffeine 91.5 mg + cyc1izine
chlorhydrate 50 mg). The trial was not double-blind and received a low quality score of2
(randomized, not double-blind, dropouts described). Headache severity was assessed at the end
of each attack on a scale of 0-4 (not present, mild, moderate, severe, incapacitating). The
investigators analyzed headache severity results separately for attacks that were treated within 2
hrs of onset and those that were first treated more than 2 hrs after onset. They found that
naproxen sodium was significantly more effective than Migwell® for those attacks treated early
(p=0.0143), but that there was no significant difference between the two drugs for attacks treated
more than 2 hrs after onset (p=0.1367).

We calculated nearly identical effect sizes for those treated early and late, which suggests that the
failure to find a significant difference between the two drugs for attacks treated more than 2 hrs
after onset reflected lack of statistical power due to the small sample size of this subgroup (n=30,
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compared to n=87 who treated their headaches within 2 hrs of onset). The overall effect size
(combining both subgroups) for naproxen sodium vs. Migwell® was 0.54 (0.16 to 0.92), which
suggests that naproxen sodium is significantly more effective than Migwell® in reducing
headache severity.

The investigators' analysis showed that nausea was significantly less severe with naproxen
sodium when attacks were treated early (p=0.0036). There was no significant difference between
the two treatments in this respect when attacks were treated late (p=0.2098). A similar result was
reported for vomiting. When attacks were treated early, the incidence of vomiting was
significantly lower (p=0.0083) in the naproxen sodium group than in the Migwell® group (5% of
attacks vs. 19%). There was no significant difference between the two treatments in this respect
for attacks treated late (no percentages or p-value reported).

Sargent, Baumel, Peters, et aL, 1988. This study, which compared naproxen sodium with
ergotamine tartrate + caffeine, reported p-values only for headache relief at 1 hr. There was no
significant difference between naproxen sodium and ergotamine for this outcome (p=0.65).

Relief of nausea and the incidence ofvomiting were treated as efficacy measures. Naproxen
sodium provided significantly better relief of nausea than did ergotamine (p=0.048; no other data
reported). Among patients with a history of vomiting during attacks, 13% of attacks treated with
naproxen sodium were accompanied by vomiting, compared with 24% of attacks treated with
ergotamine. The difference between the two treatment groups in this respect was not statistically
significant (p=0.082).

Treves, Streiffler, and Korczyn, 1992. This trial compared naproxen sodium and ergotamine
tartrate. Patients assessed the effect of treatment on headache pain at the end of each attack on a
scale of 1-5 (1="headache worse"; 5="headache abolished completely"). When the mean
treatment effect scores for the two treatment groups were compared, there was no significant
difference between them (p=0.17). It is worth noting that neither mean treatment effect score
was very high (2.35 for naproxen sodium and 2.10 for ergotamine), suggesting that the average
effect of treatment on headache pain for both groups was somewhere between 2 ("usual
severity") and 3 ("slightly better"). We were not able to calculate an odds ratio or effect size for
this outcome based on the data reported.

The investigators also found no significant differences between naproxen sodium and ergotamine
as far as their effect on nausea and vomiting (scored on the 5-pt scale described above) were
concerned. Scores for the mean effect of treatment on severity of nausea were 2.17 for naproxen
sodium and 2.34 for ergotamine (p=0.16); mean scores for the effect of treatment on duration of
nausea were 2.42 and 2.48, respectively (p=0.97). Mean scores for the effect of treatment on
severity of vomiting were 2.67 and 2.36 for naproxen sodium and ergotamine, respectively
(p=0.20), and scores for the effect of treatment on duration of vomiting were 2.73 and 2.64
(p=0.71).
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Pirprofen vs. Cafergot Comp.®

A single trial compared pirprofen with the proprietary combination agent Cafergot Comp.®
(ergotamine tartrate 1 mg + caffeine 100 mg + butalbital50 mg + belladonna alkaloids 0.125 mg)
(Kinnunen, Erkinjuntti, Hirkkila, 1988). The only pain outcome measured over all study
participants was complete relief at 30 min. The comparison of pirprofen with Cafergot Comp.®
for this outcome yielded an odds ratio of 1.7 (0.70 to 4.2), which suggests that there was no
significant difference between the two treatments. The authors' analysis also found no
significant difference between pirprofen and Cafergot Comp.® for complete headache relief
(p=0.34).

Nausea or vomiting were reported by 22/60 patients using pirprofen (37%) and 27/60 (45%)
patients using Cafergot Comp.®

Tolfenamic acid vs. ergotamine

A single trial compared tolfenamic acid and ergotamine tartrate (Hakkarainen, Vapaatalo,
Gothoni, et aI., 1979). The study reported headache intensity p-valuesfor tolfenamic acid vs.
placebo and ergotamine vs. placebo, but did not directly compare the two active treatments for
this outcome; nor did it provide data that could be used to calculate an odds ratio or effect size
comparing the two. The study did, however, report continuous data on headache duration (see
Evidence Table 1), from which we were able to calculate an effect size of 0.19 (-0.25 to 0.63) for
the tolfenamic acid vs. ergotamine comparison. This result confirms the study's finding that
there was no significant difference between tolfenamic acid and ergotamine for this outcome (no
p-value reported). It should be noted, however, that this trial received a quality score of 2
(randomized, double-blind, dropouts not described).

Nausea and vomiting were reported in 17/40 attacks treated with tolfenamic acid (43%) and
28/40 attacks treated with ergotamine (75%). The investigators' overall test found no significant
difference among the four treatment group means, but a pairwise comparison of these two groups
was significant.

Tolfenamic acid vs. caffeine

One trial compared tolfenamic acid with caffeine (Tokola, Kangasniemi, Neuvonen, et aI., 1984).
We were able to calculate an effect size for headache severity at 1.5 hrs on the basis ofthe
categorical data summarized in Evidence Table 1. For the comparison oftolfenamic acid with
caffeine, the effect size was 0.27 (-0.04 to 0.59), which confirms the study's finding that there
was no significant difference between the two treatments for this outcome.
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Tolfenamic acid vs. metoclopramide

One trial compared tolfenamic acid with metoc1opramide alone (Tokola, Kangasniemi,
Neuvonen, et al., 1984). We were able to calculate an effect size for headache severity at 1.5 hrs
on the basis of the categorical data summarized in Evidence Table 1. For the comparison of
tolfenamic acid with metoc1opramide the effect size was 0.43 (0.12 to 0.74), which confirms the
study's finding that tolfenamic acid was statistically significantly better than metoc1opramide for
this outcome.

ADVERSE EVENTS

The available data on adverse events are summarized in Evidence Table 17.

Acetaminophen

Acetaminophen vs. placebo. The single study comparing acetaminophen with placebo
(Diamond, 1976) reported a higher rate ofadverse events with placebo: 10/56 patients (18%)
reported 12 adverse events in association with acetaminophen; 17 of the same 56 patients (30%)
reported 22 adverse events with placebo. The difference in the proportion ofpatients reporting
adverse events was -0.12 (-0.28 to 0.034), suggesting no significant difference between the two
treatments in this respect. None of the adverse events reported with either treatment was serious,
and there are no striking differences between the two treatments in terms of the type of events
experienced (see Evidence Table 17). The study does not state whether any patients withdrew
due to adverse events.

Acetaminophen + metoclopramide vs. placebo. In the only trial comparing acetaminophen +
metoc1opramide with placebo (Dexter, Graham, Johnston, et aI., 1985), two patients withdrew
from the acetaminophen + metoc1opramide group before treating four attacks due to nausea.
Two patients also withdrew from the placebo group before treating four attacks: one complained
that the treatment did not help and the other "disliked" the treatment. These causes of
withdrawal were evidently not considered adverse events by the study investigators, who
reported that "[n]o adverse reactions were reported by any of the patients taking part in the study"
(p.391).

Acetaminophen vs. ibuprofen. The only trial comparing acetaminophen with ibuprofen (Pearce,
Frank, and Pearce, 1983) reported a low incidence of adverse events for both treatments: only
3/26 patients treating a total of 73 attacks with acetaminophen reported adverse events (nausea,
aggravation of vomiting, and dyspepsia); 2 ofthe same 26 patients, treating 73 attacks with
ibuprofen, reported adverse events (drowsiness, weakness). The difference in the proportion of
patients reporting adverse events was small and statisitically insignificant (0.026 [-0.15 to 0.20]).
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That such low rates were reported may be at least partially due to the fact that patients in this trial
were not asked to record adverse events on their record cards, but were questioned about them
only at their monthly clinic visits. There were no withdrawals due to adverse events.

Acetaminophen + metoclopramide vs. mefenamic acid +placebo. See below, under
Mefenamic acid.

Acetaminophen vs. tolfenamic acid. Acetaminophen and tolfenamic acid were compared in a
single trial (Larsen, Christiansen, Andersen, et aI., 1990). This study reported that adverse events
were few in number and that there was no significant difference between the two treatments as
far as their incidence was concerned (p>0.10). No further information was provided.

Acetaminophen + domperidone vs. acetaminophen +placebo. A single trial examined the
effect of adding two different doses of domperidone (20 and 30 mg) to acetaminophen
(MacGregor, Wilkinson, and Bancroft, 1993). Low rates of adverse events were reported for all
treatments: 1/46 patients (2%) reported adverse events with acetaminophen + domperidone 30
mg, 2/44 ofthe same patients (5%) with acetaminophen + domperiodone 20 mg, and 1/44 of the
same patients (2%) with acetaminophen + placebo. There were no significant differences among
treatments in this respect (see Evidence Table 17). It is not clear from the study report whether
adverse events were recorded by patients immediately after each treated attack or only at
followup clinic visits. None of the adverse events reported (indigestion, dizziness, tiredness,
drowsiness) was considered serious by the investigators, and there were no withdrawals due to
adverse events.

The relief of nausea and vomiting were treated as efficacy measures in this trial. Adding
domperidone to acetaminophen did not significantly improve relief of either symptom (see
Evidence Table 1 for details). The overall incidence ofnausea and vomiting was not reported.

Acetaminophen vs. Midrin®. The single study comparing acetaminophen with Midrin®
(Diamond, 1976) reported that 10/56 patients (18%), treating a total of 112 attacks, reported 12
adverse events in connection with acetaminophen; 14 of the same 56 patients (18%), treating 112
attacks, reported 19 adverse events with Midrin®. The difference in the proportion ofpatients
reporting adverse events was -0.071 (-0.22 to 0.081), suggesting no significant difference
between the two treatments in this respect. None ofthe adverse events reported was serious, and
there are no striking differences between the two treatments in terms of the type of events
experienced (see Evidence Table 17). The study does not state whether any patients withdrew
due to adverse events.
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Aspirin or lysine acetylsalicylate (LAS)

Aspirin vs. placebo.

In general, adverse events were no more common and no more serious with aspirin than with
placebo. In Boureau, Joubert, Lasserre, et ai. (1994), 29/198 patients (15%) reported one or more
adverse events while using aspirin, and 27 of the same 198 patients (14%) reported one or more
adverse events while on placebo. The difference in the proportion of patients reporting adverse
events was 0.010 (-0.059 to 0.79), confirming the study's finding that there was no significant
difference in the incidence ofadverse events between the two treatments. This study does not
describe the adverse events reported by patients, but states that none of them was serious. It does
not report whether any patients withdrew from the trial due to adverse events.

Fewer adverse events were reported with aspirin than with placebo in Hakkarainen, Vapaatalo,
Gothoni, et ai. (1979): 20 patients treating 40 attacks with aspirin reported a total of 19 adverse
events; the same 20 patients reported 26 adverse events for the 40 attacks treated with placebo.
"Gastric distress" was more common with aspirin (20% of attacks vs. 13%), and "tiredness"
more common with placebo (33% of attacks vs. 13%), but there were no significant differences
between the two treatments in the incidence of these or any other particular adverse events.
None of the reported events was serious. The article does not state whether there were any
withdrawals from the trial due to adverse events.

Adverse events were also less common with aspirin than with placebo in Tfelt-Hansen and
Olesen (1984). One or more adverse events were reported in 7/88 of attacks treated with aspirin
(8%) and 12/97 attacks treated withplacebo (12%). The adverse events reported are listed in
Evidence Table 17. None of them was serious. The authors of the study reported that there was
no consistent pattern relating any of the adverse events to any of the treatments studied, but
provided no further details. They did not report whether there were any withdrawals from the
trial due to adverse events.

Aspirin + metoclopramide vs. placebo. A single trial compared aspirin + metoclopramide with
placebo (Tfelt-Hansen and Olesen, 1984). One or more adverse events were reported in 11/94
attacks treated with aspirin + metoclopramide (12%) and 12/97 attacks treated with placebo
(12%). The adverse events reported are listed in Evidence Table 17. None ofthem was serious.
The authors of the study reported that there was no consistent pattern relating any of the adverse
events (including nausea) to any of the treatments studied, but provided no further details. They
did not report whether there were any withdrawals from the trial due to adverse events.

LAS + metoclopramide vs. placebo. One of the two trials comparing LAS + metoclopramide
with placebo (Chabriat, Joire, Danchot, et aI., 1994) provided very limited information about
adverse events. The authors reported that the adverse events experienced in the two treatment
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groups were comparable and that they included constipation, fatigue, and dizziness and/or
vertigo. They did not report whether any patients withdrew from the trial due to adverse events.

The second trial comparing LAS + metoclopramide with placebo (Tfelt-Hansen, Henry, Mulder,
et aI., 1995) provided more information. Eighteen percent of patients (25/138) using LAS +
metoclopramide to treat up to two attacks reported adverse events, compared with 14% of
patients (18/126) in the placebo group. The difference in the proportion ofpatients reporting
adverse events was 0.038 (-0.051 to 0.13), which is statistically insignificant. Only 1% of
patients in each group reported adverse events which the investigators considered severe.
Nausea/vomiting was more common in the placebo group than in the LAS + metoclopramide
group (9% ofpatients vs. 2%); somnolence was more common in the LAS + metoclopramide
group (9% vs. 0%). Otherwise, the adverse events reported in the two groups were very similar
(see Evidence Table 17). One patient in the LAS + metoclopramide group and two in the
placebo group withdrew due to adverse events.

Glycinated aspirin vs. soluble aspirin. The trial comparing these two formulations of aspirin
(Brandon, Eadie, Curran, et aI., 1986) provided no information on adverse events.

Aspirin vs. tolfenamic acid. Aspirin and tolfenamic acid were compared in a single study
(Hakkarainen, Vapaatalo, Gothoni, et aI., 1979). Their overall adverse event rates were very
similar: 20 patients treating 40 attacks with aspirin reported a total of 19 adverse events; the same
20 patients reported 15 adverse events for the 40 attacks treated with tolfenamic acid. "Gastric
distress" was more common with aspirin (20% of attacks vs. 5%), but there were no significant
differences between the two treatments in the incidence of this or any other particular adverse
events. None of the reported events was serious. The article does not state whether there were
any withdrawals from the trial due to adverse events.

Aspirin + metoclopramide vs. aspirin alone. A single trial examined the effect of adding
metoclopramide to aspirin (Tfelt-Hansen and Olesen, 1984). One or more adverse events were
reported in 11/94 attacks treated with aspirin + metoclopramide (12%) and 7/88 of attacks
treated with aspirin (8%). The adverse events reported are listed in Evidence Table 17. None of
them was serious. The authors of the study reported that there was no consistent pattern relating
any of the adverse events (including nausea) to any of the treatments studied, but provided no
further details. They did not report whether there were any withdrawals from the trial due to
adverse events.

Aspirin vs. acetaminophen + codeine. Aspirin and acetaminophen + codeine were compared in
a single study (Boureau, Joubert, Lasserre, et aI., 1994). In this trial, 29/198 patients (15%)
reported one or more adverse events while on aspirin, and 36 ofthe same 198 patients (18%)
reported one or more adverse events while using acetaminophen + codeine. The difference in the
proportion ofpatients reporting adverse events was -0.035 (-0.11 to 0.038), confirming the
study's finding that there was no significant difference in the incidence ofadverse events
between the two treatments. This study does not describe the adverse events reported by

51



NSAIDs and other non-opiate analgesics

patients, but states that none of them were serious. It does not report whether any patients
withdrew from the trial due to adverse events.

Aspirin vs. Doleron®. The single study comparing aspirin and Doleron® did not provide
information about the overall proportion ofpatients reporting adverse events (Hakkarainen,
Gustafsson, and Stockman, 1978). Twenty-five patients treating 175 headaches with aspirin
reported 71 adverse events; the same 25 patients, treating the same number of headaches,
reported 49 adverse events with Doleron®. "Gastric discomfort" was more frequently reported
for attacks treated with aspirin (26% of attacks) than for attacks treated with Doleron® (9%).
Dizziness was slightly more common in attacks treated with Doleron® (7%) than aspirin (3%).
Nausea and vomiting were not treated as adverse events in this study, but as measures of
treatment efficacy, but no data were reported on their incidence. There were no withdrawals
from the trial due to adverse events.

Aspirin vs. Doleron novum®. The only study comparing aspirin and Doleron novum® does not
provide information about the overall proportion ofpatients reporting adverse events
(Hakkarainen, Quiding, and Stockman, 1980). Twenty-five patients treating 175 headaches with
aspirin reported a total of 146 adverse events; the same 25 patients, treating the same number of
headaches, reported 103 adverse events with Doleron novum®. Nausea was more common
during attacks treated with aspirin (35% of attacks vs. 23%), as were nausea and vomiting (16%
vs. 6%) and gastric discomfort (11 % vs. 6%). Dizziness was slightly more frequent in attacks
treated with Doleron novum® (10% vs. 7%). The study does not report whether there were any
withdrawals due to adverse events.

Aspirin + metoclopramide vs. sumatriptan. In the only trial comparing aspirin +
metoclopramide with sumatriptan (OSAM, 1992), 183 patients treating 519 attacks were
evaluable for adverse events, as were 175 patients treating 483 attacks with sumatriptan.
Twenty-nine percent ofpatients in the aspirin + metoclopramide group (53/183) reported adverse
events, compared with 42% (74/175) in the sumatriptan group. The difference in proportion for
this comparison was -0.13 (-0.23 to -0.034), which is statistically significant. There was no
significant difference in the proportion of patients reporting adverse events which the
investigators considered severe (9% vs. 12%). The types of adverse events reported were
generally similar in the two groups (see Evidence Table 17). Five patients withdrew from the
sumatriptan group due to adverse events which the investigators classified as drug related; no
patients withdrew from the aspirin + metoclopramide group. One of the withdrawals from the
sumatriptan group was due to heaviness in the chest.

LAS + metoclopramide vs. sumatriptan. A single trial compared LAS + metoclopramide with
sumatriptan (Tfelt-Hansen, Henry, Mulder, eta!., 1995). Eighteen percent ofpatients (25/138)
using LAS + metoclopramide to treat up to two attacks reported adverse events, compared with
30% of patients (38/125) in the sumatriptan group. The difference in the proportion ofpatients
reporting adverse events was -0.12 (-0.22 to -0.019), which is statistically significant. Only 1%
ofpatients in each group reported adverse events which the investigators considered severe.
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Nausea/vomiting was more common in the sumatriptan group than in the LAS + metoclopramide
group (11 % of patients vs. 2%); somnolence was more common in the LAS + metoclopramide
group (9% vs. 5%). Six patients in the sumatriptan group (5%) and none in the LAS +
metoclopramide group reported "constriction of throat/chest pain." One patient in the LAS +
metoclopramide group and four in the sumatriptan group withdrew due to adverse events.

Aspirin vs. ergotamine tartrate. Three trials compared aspirin with ergotamine tartrate
(Hakkarainen, Gustafsson, and Stockman, 1978; Hakkarainen, Vapaatalo, Gothoni, et al., 1979;
and Hakkarainen, Quiding, and Stockman, 1980). Hakkarainen, Gustafsson, and Stockman
(1978) did not provide information about the overall proportion ofpatients reporting adverse
events, but did report that adverse events were significantly (p<0.01) more common with
ergotamine. Twenty-five patients treating 175 headaches with aspirin reported 71 adverse
events; the same 25 patients, treating the same number of headaches, reported 142 adverse events
with ergotamine. "Gastric discomfort" was more frequently reported for attacks treated with
ergotamine (43% of attacks) than with aspirin (26% of attacks), as was "fatigue" (22% vs. 9%).
Nausea and vomiting were not treated as adverse events in this study, but as measures of
treatment efficacy, but no data were reported on their incidence. There were no withdrawals
from the trial due to adverse events.

Fewer adverse events were reported with aspirin than with ergotamine in Hakkarainen,
Vapaatalo, Gothoni, et al. (1979): 20 patients treating 40 attacks with aspirin reported a total of
19 adverse events; the same 20 patients reported 29 adverse events for the 40 attacks treated with
ergotamine. The study apparently distinguishes "nausea and vomiting" as symptoms of the
migraine attack from "nausea," reported as an adverse event. As symptoms of an attack, nausea
and vomiting were reported in 53% of attacks treated with aspirin (21/40) and 70% of attacks
treated with ergotamine (28/40). As an adverse event, "nausea" was more common with
ergotamine (38% of attacks vs. 15% of attacks) and "gastric distress" was more common with
aspirin (20% of attacks vs. 10%), but there were no significant differences between the two
treatments in the incidence of these or any other particular adverse events. None ofthe reported
events was serious. The article does not state whether there were any withdrawals from the trial
due to adverse events.

The third trial (Hakkarainen, Quiding, and Stockman, 1980) did not provide information about
the overall proportion of patients experiencing adverse events, but reported that slightly more
adverse events were reported with aspirin than with ergotamine: 25 patients treating 175
headaches with aspirin reported a total of 146 adverse events; the same 25 patients, treating the
same number of headaches, reported 143 adverse events with ergotamine. Nausea was only
slightly more common during attacks treated with ergotamine (39% of attacks vs. 35%), and the
incidence of other individual adverse events was similarly close (see Evidence Table 17). The
study does not report whether there were any withdrawals due to adverse events.
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Diclofenac sodium or diciofenac-K

Vs. placebo. The single trial comparing dic10fenac sodium and placebo (Massiou, Serrurier,
Lasserre, et aI., 1991) did not provide information about the proportion ofpatients reporting
adverse events, but overall there was no significant difference in the incidence of adverse events.
Adverse events were reported in 26/191 attacks treated with dic10fenac sodium (14%) and in
18/191 attacks treated with placebo (9%). A total of36 adverse events were reported with
dic10fenac sodium and 23 with placebo. Unspecified "gastrointestinal complaints" represented
almost half of the events reported in each group. Three patients (of 104) dropped out after one or
two attacks treated with dic10fenac due to nausea and vomiting (1 case) or diarrhea and
abdominal pain (2 cases); there were no dropouts during treatment with placebo.

The single trial comparing two doses of dic1ofenac-K (50 and 100 mg) with placebo (DahlOf and
Bjorkman, 1993) reported that there were no major differences among the three treatments
regarding the occurrence of adverse events or the type ofadverse events reported (see Evidence
Table 17 for list). Twenty percent ofpatients reported one or more adverse events while taking
dic1ofenac-K 100 mg, compared with 28% of patients with dic1ofenac-K 50 mg, and 21 % of
patients with placebo. A total of24 adverse events were reported with dic1ofenac-K 100 mg, 32
with dic1ofenac-K 50 mg, and 26 with placebo. One patient withdrew from the trial while taking
dic1ofenac-K (dose unspecified) due to a pulmonary embolism; there were no withdrawals due to
adverse events associated with placebo.

Flurbiprofen

Vs. placebo. No adverse events were reported with either treatment in the only trial comparing
flurbiprofen with placebo (Awidi, 1982).

Ibuprofen

Vs. placebo. Two trials compared ibuprofen with placebo. The first (Havanka-Kanniainen,
1989) reported only that ibuprofen was well tolerated and that no marked adverse events were
reported during the trial. The second (Kloster, Nestvold, and Vilming, 1992) provided more
information, though adverse events data were reported only for those patients who completed the
crossover (25/36). Three of these 25 patients (12%), treating a total of73 attacks, reported
adverse events with ibuprofen; one of the same 25 patients (4%), treating the same number of
attacks, reported adverse events while taking placebo. The difference in the proportion of
patients reporting adverse events was 0.077 (-0.080 to 0.23), which is not statistically significant.
None of the reported adverse events was serious, and there were no withdrawals from the study
due to adverse events.

Vs. acetaminophen. See above, under Acetaminophen.
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Ketoprofen (pr)

Vs. placebo. Very little information was provided about adverse events in the only trial
comparing ketoprofen (pr) with placebo (Kangasniemi and Kaaja, 1992). The authors reported
that the main "symptoms" present during an attack were tiredness (90% of attacks), photophobia
(70%), and vomiting (64%). It is not clear whether these are regarded as adverse events or
symptoms of the migraine attack. In any case, their incidence is not broken down by treatment
group.

There were no significant differences in mean scores for reduction of nausea from 0-2 hrs for
ketoprofen, ergotamine, and placebo (see Evidence Table 1).

Vs. ergotamine tartrate (pr). The same trial (and only that trial) compared ketoprofen (pr) and
ergotamine (pr). There is nothing to add to what has been stated immediately above.

Mefenamic acid

Mefenamic acid + metoclopramide vs. acetaminophen + metoclopramide. The only trial
comparing these two interventions (Peatfield, Petty, and Rose, 1983) reported no data on adverse
events.

Naproxen or naproxen sodium

Vs. placebo. The two trials comparing naproxen with placebo (Andersson, Hinge, Johansen, et
aI., 1989; Nestvold, Kloster, Partinen, et aI., 1985) together suggest that adverse events are not
significantly more common with naproxen than with placebo. The first trial (Andersson, Hinge,
Johansen, et aI., 1989) presented limited information. Five patients reported adverse events
while taking naproxen; in one of these five cases, the patient withdrew due to severe stomach
pain. One patient reported an adverse event while taking placebo. In the second trial (Nestvold,
Kloster, Partinen, et aI., 1985),5/41 patients reported adverse events while taking naproxen
(12%); 7 of the same 41 patients reported adverse events in association with placebo (17%). The
difference in the proportion ofpatients reporting adverse events was -0.048 (-0.20 to 0.11),
which is not statistically significant. There was one case of severe abdominal pain with naproxen
and one case of severe sweating with placebo. One patient withdrew due to menorrhagia,
experienced during treatment with placebo.

Johnson, Ratcliffe, and Wilkinson (1985), which compared naproxen sodium and placebo,
presented limited information about adverse events. Six patients in the naproxen sodium group
reported a total of six adverse events; four of these events were gastrointestinal. Ten patients in
the placebo group reported a total of 15 adverse events, 7 of which were gastrointestinal. Two
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patients in the naproxen sodium group and six in the placebo group withdrew due to adverse
events.

In Sargent, Baumel, Peters, et al. (1988), which compared naproxen sodium and placebo, adverse
events were graded for severity and duration and categorized as either "gastrointestinal," "central
nervous system," or "other." One of the 48 patients in the naproxen sodium group and 1 of the
53 patients in the placebo group reported at least one severe adverse event. The investigators'
analysis showed that the severity of complaints was similar for naproxen sodium and placebo,
but approximately twice as many complaints were reported for naproxen sodium as for placebo.
The actual number of complaints registered was not reported, nor was their distribution into the
above three categories. One patient in the naproxen sodium group and one in the placebo group
withdrew due to adverse events.

Vs. ergotamine tartrate or ergotamine-containing compounds. Three trials compared naproxen
sodium with ergotamine or ergotamine-containing compounds. In the first (Treves, Streiffler,
and Korczyn, 1992), eight patients in the naproxen sodium group reported adverse events,
compared with three in the ergotamine tartrate group. Seven of the eight adverse events
associated with naproxen sodium, and two of the three associated with ergotamine were
gastrointestinal. Six patients withdrew from the naproxen sodium group due to adverse events;
two withdrew from the ergotamine group.

Nausea and vomiting were not considered adverse events in this trial, but were examined under
the heading of efficacy. Patients assessed the effect of treatment on the severity and duration of
nausea and vomiting at the end of each attack on a scale of 1-5 (1="symptom worse";
5="symptom abolished completely"). The investigators found no significant differences between
naproxen sodium and ergotamine as far as their effect on nausea and vomiting were concerned.
Scores for the mean effect of treatment on severity of nausea were 2.17 for naproxen sodium and
2.34 for ergotamine (p=0.16); mean scores for the effect oftreatment on duration of nausea were
2.42 and 2.48, respectively (p=O.97). Mean scores for the effect of treatment on severity of
vomiting were 2.67 and 2.36 for naproxen sodium and ergotamine, respectively (p=O.20), and
scores for the effect of treatment on duration of vomiting were 2.73 and 2.64 (p=O.71).

Another trial compared naproxen sodium with a combination of ergotamine tartrate + caffeine
(Sargent, Baumel, Peters, et aI., 1988). In this trial, adverse events were graded for severity and
duration and categorized as either "gastrointestinal," "central nervous system," or "other." Total
incidence rates are not reported, but overall ergotamine + caffeine was associated with the
highest number of adverse events and they were of the highest mean duration. One of the 48
patients in the naproxen sodium group and 8 of the 48 patients in the placebo group reported at
least one severe adverse event. The investigators' analysis showed that total complaints
(p=O.004), central nervous system complaints (P=O.OI5), and "other" complaints (P=O.029) were
all statistically significantly more severe for ergotamine + caffeine than for naproxen sodium.
Naproxen sodium patients reported fewer gastrointestinal complaints than did ergotamine
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patients, but this difference was not significant. One patient in the naproxen sodium. group and
two in the ergotamine + caffeine group withdrew due to adverse events.

A third trial (Pradalier, Rancurel, Dordain, et aI., 1985) compared naproxen sodium. with a
combination of ergotamine + caffeine + cyclizine (Migwell®). Twenty-eight percent ofpatients
in the naproxen sodium. group reported one or more adverse events, compared to 41% of patients
in the Migwell® group. One patient withdrew from the naproxen sodium. group due to severe
adverse events (vomiting); four withdrew from the Migwell® group (diarrhea, drowsiness,
dizziness, nausea, shivering, sweating, and vomiting).

Nausea and vomiting were also evaluated as efficacy measures in this study, and were separately
analyzed for attacks treated early (within 2 hrs of onset) and late (more than 2 hrs after onset).
The investigators' analysis showed that nausea was significantly less severe with naproxen
sodium. when attacks were treated early (p=0.0036). There was no significant difference between
the two treatments in this respect when attacks were treated late (p=0.2098). A similar result was
reported for vomiting. When attacks were treated early, the incidence of vomiting was
significantly lower (p=0.0083) in the naproxen sodium. group than in the Migwell® group (5% of
attacks vs. 19%). There was no significant difference between the two treatments in this respect
for attacks treated late (no percentages or p-value reported).

Piroxieam (sl)

Vs. placebo. The only trial comparing piroxicam (sl) with placebo (Nappi, Micieli, Tassorelli, et
aI., 1993) reported that 2/20 patients in the piroxicam group (10%) reported adverse events. Both
patients experienced mouth dysesthesia. No data on adverse events were reported for the placebo
group. The article does not report whether any patients withdrew from the trial due to adverse
events.

Pirprofen

Vs. placebo. One trial comparing pirprofen (pr) with placebo (Guidotti, Zanasi, and Garagiola,
1989) included patients with tension-type headache (ad hoc "episodic"), as well as patients with
migraine, and did not report separate data on adverse events for the two headache diagnoses.
One patient out of a total of40 reported gastric pain during both placebo and pirprofen
treatments; during treatment with pirprofen, one patient reported epigastric pain and two reported
diarrhea. These symptoms were all mild and their duration was less than 4 hrs. There were no
withdrawals due to adverse events.

Another trial compared pirprofen (po) with placebo (Kinnunen, Erkinjuntti, FarkkiHi, 1988). Of
the 61 patients completing the crossover, 3 (5%) reported one or more adverse events while
taking pirprofen, and 4 (7%) reported one or more adverse events while on placebo. The
difference in the proportion ofpatients reporting adverse events was -0.016 (-0.10 to 0.070),
which is not statistically significant. Two patients dropped out before completing the crossover,
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one due to "fear of side-effects," the other due to adverse events (unspecified) experienced while
taking placebo.

Vs. Cafergot Comp.® This last trial (Kinnunen, Erkinjuntti, HirkkiHi, 1988) also compared
pirprofen (po) with the proprietary combination agent Cafergot Comp.® (ergotamine tartrate 1
mg + caffeine 100 mg + butalbital 50 mg + belladonna alkaloids 0.125 mg). Ofthe 61 patients
completing the crossover, 3 (5%) reported one or more adverse events while taking pirprofen,
and 10 (16%) reported one or more adverse events while on Cafergot Comp.® The difference in
the proportion ofpatients reporting adverse events was -0.11 (-0.22 to -0.0032), which is
statistically significant in favor of pirprofen. Both gastrointestinal symptoms and "vegetative
symptoms" were more common with Cafergot Comp.® than with pirprofen (see Evidence Table
17). Nausea or vomiting (which were not described as adverse events) were reported by 22/60
patients using pirprofen (37%) and 27/60 patients using Cafergot Comp.® Two patients dropped
out before completing the crossover, one due to "fear of side-effects," the other due to adverse
events (unspecified) experienced while taking placebo.

Proquazone

Vs. placebo. The single trial comparing proquazone and placebo provided very limited
information about adverse events (DiSerio, Singer, and Friedman, 1985). A total of nine
patients reported adverse events, two in the proquazone 225 mg group, five in the proquazone
150 mg, and two in the placebo group. One patient in the proquazone 225 mg group withdrew
from the trial due to heavy menses.

Tolfenamic acid

Vs. placebo. Fewer adverse events were reported with tolfenamic acid than with placebo in
Hakkarainen, Vapaatalo, Gothoni, et aI. (1979): 20 patients treating 40 attacks with tolfenamic
acid reported a total of 15 adverse events; the same 20 patients reported 26 adverse events for the
40 attacks treated with placebo. "Tiredness" was more common with placebo (33% of attacks vs.
10%), as was nausea (18% of attacks vs. 13%); vertigo was more common with tolfenamic acid
(8% ofattacks vs. 3%). However, there were no significant differences between the two
treatments in the incidence of these or any other particular adverse events. None ofthe reported
events was serious. The article does not state whether there were any withdrawals from the trial
due to adverse events.

The other trial comparing tolfenamic acid and placebo (Tokola, Kangasniemi, Neuvonen, et aI.,
1984) reported only that there were no significant differences among the six interventions studied
as far as the incidence of adverse events was concerned. Overall, adverse events were reported in
47 of the 482 attacks treated (10%).

Vs. acetaminophen. See above, under Acetaminophen.
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Vs. aspirin. See above, under Aspirin.

Tolfenamic acid + caffeine vs. tolfenamic acid (alone or +placebo). In Hakkarainen,
Parantainen, Gothoni, et ai. (1982), fewer adverse events were reported with tolfenamic acid +
caffeine than with tolfenamic acid + placebo. Ten patients treating 20 attacks with tolfenamic
acid + caffeine reported a total of 16 adverse events; the same 10 patients, treating the same
number of attacks with tolfenamic acid + placebo reported 29 adverse events. Nausea was more
common with tolfenamic acid + placebo (60% of attacks vs. 40%), and so were vomiting (20%
vs. 5%), tiredness (35% vs. 5%), and vertigo (15% vs. 0%); gastric distress was more common
withtolfenamic acid + caffeine (25% ofattacks vs. 10%). The difference between the two
treatments was statistically significant for tiredness (p<0.05); otherwise, there were no significant
differences in the incidence ofparticular adverse events. There were no withdrawals from the
trial due to adverse events.

Another trial comparing tolfenamic acid + caffeine and tolfenamic acid alone (Tokola,
Kangasniemi, Neuvonen, et aI., 1984) reported only that there were no significant differences
among the six interventions studied as far as the incidence of adverse events was concerned.
Overall, adverse events were reported in 47 of the 482 attacks treated (10%).

Tolfenamic acid + metoclopramide vs. tolfenamic acid (alone or +placebo). The same two
trials (Hakkarainen, Parantainen, Gothoni, et aI., 1982; Tokola, Kangasniemi, Neuvonen, et aI.,
1984) compared these two treatments. In Hakkarainen, Parantainen, Gothoni, et ai. (1982), fewer
adverse events were reported with tolfenamic acid + metoc1opramide than with tolfenamic acid +
placebo. Ten patients treating 20 attacks with tolfenamic acid + metoc1opramide reported a total
of24 adverse events; the same 10 patients, treating the same number of attacks with tolfenamic
acid + placebo, reported 29 adverse events. Nausea was more common with tolfenamic acid +
placebo (60% of attacks vs. 40%), and so were vomiting (20% vs. 15%), and tiredness (35% vs.
30%). There were no significant differences in the incidence of these or any other particular
adverse events. There were no withdrawals from the trial due to adverse events.

Another trial comparing tolfenamic acid+ metoclopramide and tolfenamic acid alone (Tokola,
Kangasniemi, Neuvonen, et aI., 1984) reported only that there were no significant differences
among the six interventions studied as far as the incidence of adverse events was concerned.
Overall, adverse events were reported in 47 of the 482 attacks treated (10%).

Tolfenamic acid + metoclopramide vs. tolfenamic acid + caffeine. These two combinations
were directly compared in Hakkarainen, Parantainen, Gothoni, et ai. (1982). Overall, fewer
adverse events were reported with tolfenamic acid + caffeine than with tolfenamic acid +
metoc1opramide. Ten patients treating 20 attacks with tolfenamic acid + caffeine reported a total
of 16 adverse events; the same 10 patients, treating the same number of attacks with tolfenamic
acid + metoc1opramide reported 24 adverse events. The incidence of nausea was the same for
both treatments (40% of attacks); vomiting was (somewhat surprisingly) less common with
tolfenamic acid + caffeine than with tolfenamic acid + metoc1opramide (5% vs. 15%); gastric
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distress was more common with tolfenamic acid + caffeine (25% vs. 10%); tiredness (30% vs.
5%), and vertigo (15% vs. 0%) were more common with tolfenamic acid + metoclopramide. The
difference between the two treatments was statistically significant for tiredness (p<0.05);
otherwise, there were no significant differences in the incidence ofparticular adverse events.
There were no withdrawals from the trial due to adverse events.

Another trial comparing tolfenamic acid + metoclopramide and tolfenamic acid + caffeine
(Tokola, Kangasniemi, Neuvonen, et aI., 1984) reported only that there were no significant
differences among the six interventions studied as far as the incidence of adverse events was
concerned. Overall, adverse events were reported in 47 of the 482 attacks treated (10%).

Tolfenamic acid vs. ergotamine tartrate. Fewer adverse events were reported with tolfenamic
acid than with ergotamine in Hakkarainen, Vapaatalo, Gothoni, et ai. (1979): 20 patients treating
40 attacks with tolfenamic acid reported a total of 15 adverse events; the same 20 patients
reported 29 adverse events for the 40 attacks treated with ergotamine. The study apparently
distinguished "nausea and vomiting" as symptoms of the migraine attack from "nausea," reported
as an adverse event. As symptoms of an attack, nausea and vomiting were reported in 43% of
attacks treated with tolfenamic acid (17/40) and 70% of attacks treated with ergotamine (28/40).
As an adverse event, "nausea" was more common with ergotamine (38% of attacks vs. 13% of
attacks), as were "gastric distress" (10% vs. 5%), and tiredness (18% vs. 10%), but there were no
significant differences between the two treatments in the incidence of these or any other
particular adverse events. None of the reported events was serious. The article does not state
whether there were any withdrawals from the trial due to adverse events.

Tolfenamic acid vs. caffeine. Tokola, Kangasniemi, Neuvonen, et ai. (1984) compared
tolfenamic acid with caffeine alone, but provided little helpful information about adverse events.
This study reported only that there were no significant differences among the six interventions
studied as far as the incidence of adverse events was concerned. Overall, adverse events were
reported in 47 ofthe 482 attacks treated (10%).

Tolfenamic acid vs. metoclopramide. Tokola, Kangasniemi, Neuvonen, et ai. (1984) compared
tolfenamic acid with metoclopramide alone, but provided little helpful information about adverse
events. This study reported only that there were no significant differences among the six
interventions studied as far as the incidence of adverse events was concerned. Overall, adverse
events were reported in 47 of the 482 attacks treated (10%).

CONCLUSIONS

Although there are not many studies of anyone agent, the placebo-controlled trials reviewed in
this report are remarkably consistent in demonstrating the efficacy of this class of drugs for the
relief of acute migraine attacks. There are three positive placebo-controlled studies of aspirin,
two of ibuprofen, two oftolfenamic acid, and one each of diclofenac-K, flurbiprofen, naproxen,
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naproxen sodium, piroxicam, pirprofen, and proquazone. In addition, one study each of
diclofenac sodium, ketoprofen, naproxen, and pirprofen provide point estimates favoring the
active drug over placebo with confidence intervals that do not exclude null effect. A single study
of acetaminophen found no significant difference in efficacy compared with placebo. There were
no studies that had point estimates for efficacy measures that favored placebo.

Three trials made direct comparisons of one agent in this class with another. With one exception
showing tolfenamic acid superior to acetaminophen, no significant differences were observed
among these agents.

A series of studies examined the effect of adding an antinauseant or caffeine to the main
analgesics reviewed in this report. With the exception ofa single study which found that
tolfenamic acid + metoclopramide was better than tolfenamic acid alone at reducing headache
severity, these studies demonstrated that the combination agents offered no significant advantage
over the analgesics alone.

Comparisons with other drugs commonly used for the acute treatment ofmigraine demonstrated
few important differences. The aspirin-containing opiate compounds Doleron® and Doleron
novum® were found to be superior to aspirin alone in two trials. Ergotamine was shown to be
superior to aspirin in two of three trials comparing the two. However, no significant differences
were observed between ergotamine and ketoprofen, naproxen sodium, or tolfenamic acid, or
between ergotamine + caffeine and naproxen sodium. Furthermore, in two trials of ergotamine
containing compounds, Cafergot Comp.® was not significantly more effective than pirprofen for
complete relief at 30 min, and Migwell® was significantly worse than naproxen sodium for
headache severity.

Acetaminophen was shown to be well tolerated in the five studies described here. Aspirin,
similarly, was well tolerated in nine trials and was shown not to have significantly more adverse
events than placebo, tolfenamic acid, aspirin + metoclopramide, acetaminophen + codeine, or
Doleron®. Aspirin was associated with fewer adverse events than ergotamine. Trials of other
NSAIDs demonstrated the well-known adverse events of gastric irritation/discomfort, nausea,
and vomiting. In comparison with ergotamine and ergotamine-containing compounds, however,
NSAIDs were consistently associated with lower overall adverse event rates and, in particular,
with lower rates ofnausea and vomiting.

The addition of caffeine or an antinauseant did not increase the total number of adverse events,
but neither is there consistent evidence that adding an antinauseant reduces the adverse
gastrointestinal events typically associated with NSAID use.
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ERGOT ALKALOIDS

BACKGROUND

Ergotamine has been the classic treatment for migraine headache for the past five decades.
However, ergotamine has several drawbacks. First, absorption is erratic for both oral and rectal
forms. Second, significant side effects -- nausea, vomiting, and peripheral vasoconstrictive
complications -- are common, and ergotism may result from prolonged use, excessive doses, or
even therapeutic doses in sensitive individuals. Finally, prolonged or excessive use may lead to a
cycle of drug tolerance and dependence.

A wide variety ofergot preparations have been developed, tested, and employed, usually in an
attempt to mitigate some ofthe above-mentioned drawbacks.

Ergotamine tartrate is currently available in the US only as a sublingual (Ergomar®, Ergostat®)
or inhalation (Medihaler Ergotamine®) preparation. In combination with caffeine, it is available
in both oral and rectal preparations (Cafergot®, Wigraine®). Caffeine is widely believed to
improve the absorption and effectiveness of ergotamine.

STUDIES IDENTIFIED

Overview

The literature search identified 24 publications reporting on 25 controlled trials ofergot alkaloids
for the acute treatment of migraine (Behan, 1978; Friedman, DiSerio, and Hwang, 1989; General
Practitioner Research Group, 1973; Gerber, Haag, Grotemeyer, et aI., 1991; Hakkarainen,
Gustafsson, and Stockman, 1978; Hakkarainen, Vapaatalo, Gothoni, et aI., 1979; Hakkarainen,
Quiding, and Stockman, 1980; Hakkarainen and Allonen, 1982; Hirt, Lataste, and Taylor, 1989;
Holroyd, Holm, Hursey, et aI., 1988; Holroyd, Cordingley, Pingel, et aI., 1989; Kangasniemi and
Kaaja, 1992; Kinnunen, Erkinjuntti, HirkkiHi, et aI., 1988; Multinational Oral Sumatriptan and
Cafergot® Comparative Study Group [Multinational], 1991; Ostfeld, 1961; Pradalier, Rancurel,
Dordain, et aI., 1985; Ryan, 1970; Sargent, Baumel, Peters, et aI., 1988; Sheftell, Rapoport,
Marriott, et aI., 1988; Slettnes and Sjaastad, 1977; Treves, Streiffler, and Korczyn, 1992; Waters,
1970a; Waters, 1970b; and Yuill, Swinbum, and Liversedge, 1972). One publication (Ostfeld,
1961) reported the results of three separate trials (referred to in this report as Study 1, Study 2,
and Study 3). Three publications were excluded from the efficacy and adverse events analyses.
Waters (1970a) was an abstract ofthe study more fully described in Waters (1970b). Gerber,
Haag, Grotemeyer, et ai. (1991) and Sheftell, Rapoport, Marriott, et ai. (1988) were abstracts that
described ongoing trials, but did not report any results. Thus, our analysis included 21
publications reporting on 23 separate controlled trials.
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The 23 trials analyzed here included numerous different treatment comparisons involving
ergotamine, ergotamine-containing compounds, or ergostine-containing compounds.
Comparisons with placebo were as follows:

Ergotamine tartrate (5 trials)
Ergotamine + caffeine (3 trials)
Ergotamine + caffeine + cyclizine (Migwell®) (1 trial)
Ergotamine + caffeine + pentobarbital + Bellafoline® (Cafergot® P-B) (1 trial)
Ergotamine + caffeine + butalbital + belladonna alkaloids (Cafergot Compo ®) (1 trial)
Ergostine + caffeine (1 trial)

Comparisons among the various ergot agents (ergotamine, ergotamine-containing compounds, or
ergostine-containing compounds) were as follows:

Ergotamine + metoclopramide vs. ergotamine (± placebo) (2 trials, 3 comparisons)
Ergotamine + metoclopramide (one dose vs. another) (1 trial)
Ergotamine + caffeine vs. ergostine + caffeine (1 trial)
Ergotamine + caffeine + cyclizine vs. ergotamine + caffeine + belladonna alkaloids +

acetophenetidin (1 trial)
Ergotamine + caffeine + pentobarbital + Bellafolline® vs. ergotamine + caffeine (1 trial)
Ergotamine + caffeine + compliance training vs.ergotamine + caffeine (1 trial)

Comparisons with NSAIDs or other non-opiate analgesics were as follows:

vs. aspmn:
vs. ketoprofen (pr):
vs. naproxen sodium:

vs. pirprofen:

vs. tolfenamic acid:

Ergotamine (3 trials)
Ergotamine (pr) (1 trial)
Ergotamine (1 trial)
Ergotamine + caffeine (1 trial)
Ergotamine + caffeine + cyclizine (1 trial)
Ergotamine + caffeine + butalbital + belladonna alkaloids
(1 trial)
Ergotamine (1 trial)

Comparisons with opiate analgesics were as follows:

vs. Doleron® (dextropropoxyphene compound)
vs. Doleron novum®
vs. Migraleve® (acetaminophen +

codeine phosphate + buclizine +
dioctyl sodium sulphosuccinate)
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Other comparisons were:

vs. Midrin®

vs. sumatriptan
vs. DHE nasal spray
vs. metoclopramide

vs. relaxation + biofeedback

Study design and quality

Ergotamine (1 trial)
Ergotamine + caffeine (1 trial)
Ergotamine + caffeine (1 trial)
Ergotamine + caffeine (1 trial)
Ergotamine (1 trial)
Ergotamine + metoclopramide (1 trial)
Ergotamine ± caffeine + compliance training (1 trial)

Sixteen trials were of cross-over design; seven were parallel-group. The number of headaches
treated with each study medication and the duration of trials varied considerably (see Evidence
Table 1 for details). Quality scores ranged from 2 (six trials) to 5 (three trials); the average score
was 3.2.

Patient populations

In 14 trials, no clear indication was given of the setting in which patients were recruited. Three
trials (Ostfeld, 1961 [Studies 1,2, and 3]) recruited patients from a hospital, clinic, and private
practice, and two (Holroyd, Holm, Hursey, et aI., 1988; Holroyd, Cordingley, Pingel, et aI., 1989)
recruited patients from a university research clinic. In two other cases (Kangasniemi and Kaaja,
1992; Yuill, Swinburn, and Liversedge, 1972), patients were recruited from hospital neurology
departments. One trial (Waters, 1970b) identified patients through a community survey. One
study (Hakkarainen and Allonen, 1982) described trial participants as "out-patients," but
provided no further information about the setting in which they were recruited.

In three trials (Ostfeld, 1961 [Studies 1,2, and 3]), treatment was administered in a clinical
setting. In 18 trials, study medications were self-administered by patients outside of a clinical
setting. The two trials involving some element of behavioral therapy -- either relaxation training
and biofeedback (Holroyd, Holm, Hursey, et aI., 1988) or drug compliance training (Holroyd,
Holm, Hursey, et aI., 1988; Holroyd, Cordingley, Pingel, et aI., 1989) -- represent something of a
special case. In these trials, both of which ran for several months, initial instruction in the
relevant behavioral techniques was provided in a clinical setting, with some follow-up through
the early stages ofthe trial, but the patients' continuing treatment was home based. See Evidence
Table 1 for details of the treatment protocols used in these trials.

One trial included patients with migraine without aura only (Kangasniemi and Kaaja, 1992).
Two trials included patients with "migraine," without further specification (Behan, 1978; Hirt,
Lataste, and Taylor, 1989). Five trials required that patients regularly experience nausea,
vomiting, or some other gastrointestinal symptom as part of their migraine attacks (Ostfeld, 1961
[Studies 1,2, and 3]; Slettnes and Sjaastad, 1977; Waters, 1970b). Two studies included patients
with a diagnosis of either migraine or "mixed migraine and tension headache" (Holroyd, Holm,
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Hursey, et aI., 1988; Holroyd, Cordingley, Pingel, et aI., 1989). The remaining 13 trials included
patients with migraine with aura and patients with migraine without aura.

In two cases, the use of migraine prophylactic medication was grounds for exclusion from the
trial (Kangasniemi and Kaaja, 1992; Kinnunen, Erkinjuntti, Farkkila, et aI., 1988). In nine other
cases, the use of such medication was prohibited for some period before the start of the trial
and/or for the duration ofthe trial. In the remaining 12 cases, no clear indication is given of
whether patients were allowed to take prophylactic medication while participating in the trial.

Among the trials that reported such information, the percentage of the patient population who
were women ranged from 65-100%; average age, from 30-46.

As stated above, five trials required that patients regularly experience nausea, vomiting, or some
other gastrointestinal symptom as part of their migraine attacks (Ostfeld, 1961 [Studies 1,2, and
3]; Slettnes and Sjaastad, 1977; Waters, 1970b). Apart from this, there were no unusual
inclusion or exclusion criteria.

Outcome measures analyzed

Ten of the 23 trials included in our analysis provided the data needed to calculate odds ratios or
effect sizes for pain outcomes (8 trials) or headache duration (2 trials). The included studies
reported a variety ofpain outcomes. An indication of what these were is provided in Evidence
Tables 1 and 3 and in the text of the report. Only four trials provided data on complete relief of
headache; these data have been reported in Evidence Table 3 and in the text of the report. Two
trials had as their only efficacy outcome the incidence of vomiting 15-75 min after treatment
(Ostfeld, 1961 [Studies 2 and 3]); results from these trials are not reported in Evidence Table 3,
but are discussed in the text.

For the sake of clarity and simplicity, all data on nausea and vomiting are described in this
section under "Evidence for Efficacy," below, regardless of whether the data were reported by
investigators as efficacy outcomes or adverse events.

Timepoints analyzed

The timepoints at which pain outcomes were measured and analyzed are described in Evidence
Tables 1 and 3. Only three trials provided 2-hr pain data (Friedman, DiSerio, and Hwang, 1989;
Kangasniemi and Kaaja, 1992; Multinational, 1991). Other timepoints used were 30 min, 60
min, 75 min, and the end of each attack.

Three trials measured pain outcomes over a longer period of time. In Waters (1970b), patients'
response to each study medication was assessed once, at the end of an 8-wk treatment period.
We would normally have excluded such a trial, but included this one, since the end.;,of-period
assessment appears to have been based on the patients' regular diary recordings ofthe details of
each headache experienced. Holroyd, Holm, Hursey, et al. (1988) and Holroyd, Cordingley,
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Pingel, et al. (1989) are slightly different. In these trials, pain outcomes were measured over a
long period oftime by using a headache index, which represented the sum of four regular, daily
headache recordings averaged first over each week, then over each month, of the trial. Monthly
mean headache index scores were then calculated and the improvement measured from pre
treatment month to month 1, 2, and so on.

EVIDENCE FOR EFFICACY

COMPAmSONS~THPLACEBO

Ergotamine tartrate

Five trials compared ergotamine tartrate with placebo (Behan, 1978; Hakkarainen, Vapaatalo,
Gothoni, et aI., 1979; Kangasniemi and Kaaja, 1992; Ostfeld, 1961 [Study 1]; and Waters,
1970b.) All five trials were of cross-over design. Four used an orally administered dose of
ergotamine; one (Kangasniemi and Kaaja, 1992) used ergotamine in a rectal suppository form.
Doses ranged from 1 mg (Hakkarainen, Vapaatalo, Gothoni, et aI., 1979) to 5 mg (Ostfeld, 1961
[Study 1]). The outcomes analyzed, timepoints used, and number ofheadaches treated varied
considerably from trial to trial; see Evidence Tables 1 and 3 for details.

Behan, 1978. Headache relief scores (1-4: no relief, fair relief, good relief, and complete relief)
were assigned by the investigating physician to each headache treated on the basis of the patient's
diary card description of the attack. Based on analysis of the total headache reliefpoints scored
by each intervention (approximately 115 for ergotamine and 68 for placebo), the author
suggested that ergotamine was more effective than placebo at relieving headache pain; however,
the study reported no confidence intervals or other measures of statistical significance, so it is
impossible to know whether the two treatments really were clinically equivalent, or whether the
study lacked sufficient power to detect a clinically significant difference. The article did not
provide the data needed to calculate an effect size or odds ratio for headache relief.

Nausea was reported as an adverse event by 6/50 (12%) patients on placebo; 9 of the same 50
patients (18%) reported nausea and vomiting with ergotamine.

Hakkarainen, Vapaatalo, Gothoni, et al., 1979. The investigators reported that ergotamine was
significantly better than placebo as far as headache intensity was concerned (p<0.01), but did not
present any data that could be used to calculate an odds ratio or effect size for this outcome. The
study did, however, report continuous data on headache duration (see Evidence Table 1), from
which we were able to calculate an effect size of 1.04 (0.57 to 1.5) for the ergotamine vs. placebo
comparison. This confirms the study's finding of a statistically significant difference in favor of
ergotamine for this outcome (p<0.001). With a difference ofmore than 3 hrs in mean headache
duration (see Evidence Table 1 for details), the difference appears to be clinically significant as
well. It should be noted, however, that this trial received a quality score of2 (randomized,
double-blind, dropouts not described).
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Nausea and vomiting were reported as symptoms ofthe migraine attack in 28/40 (70%) attacks
treated with ergotamine and 30/40 (75%) attacks treated with placebo. As an adverse event,
nausea was reported in 15/40 (38%) attacks treated with ergotamine and 7/40 (18%) attacks
treated with placebo; the difference between the two treatments in this last respect was not
statistically significant (no p-value reported).

Kangasniemi and Kaaja, 1992. From the continuous data reported on the reduction of headache
severity from 0 to 2 hrs (summarized in Evidence Table 1), we were able to calculate an effect
size of 0
(-0.39 to 0.39) for the ergotamine (pr) vs. placebo comparison, which confirms the study's
finding that the difference between the two treatments was not statistically significant for this
outcome (p=0.85). However, the wide confidence intervals do not exclude what may be a
clinically significant benefit or harm.

The reduction in the severity of nausea from 0 to 2 hrs was reported as a measure of efficacy in
this study. The investigators reported that there was no significant difference between
ergotamine (pr) and placebo for this outcome (p=0.39) (see Evidence Table 1 for details).

Ostfeld, 1961 (Study 1). Patients in this trial graded headache severity immediately before
treatment and at 15-min intervals thereafter on a scale of 1-10, where 1=barely perceptible pain
and 10=the worst pain the patient could recall. Headache relief was defined as a 50% or greater
improvement in severity scores within 75 min. On the basis of the categorical data summarized
in Evidence Tables 1 and 3, we were able to calculate an odds ratio of3.8 (1.6 to 9.2) for
headache relier,lwhich confirms the study's finding that ergotamine was statistically significantly
better than placebo for this outcome (p<0.05).

No data were reported on nausea and vomiting.

Waters,1970b. Patients in this trial treated all headaches during an 8-wk period with one
intervention, then crossed over to the other intervention for another 8-wk period. Efficacy results
were reported only for those patients (79/88) who completed the cross-over. The effect of
treatment on migraine symptoms was measured on a 4-pt scale (worse, no change, slight benefit,
considerable benefit). It should be noted that this outcome was measured only once for each
intervention, at the end of the 8-wk treatment period; it is not clear how this end-of-period
evaluation was related to the patients' diary recordings of the "details of each headache." The
investigator's analysis found that there was no significant difference between the number of
patients who improved (either slightly or considerably) with ergotamine and with placebo
(0.3<p<0.5), and that significantly more patients were made worse by ergotamine therapy
(0.001<p<O.OI) (see Evidence Table 1 for details). We were not able to calculate an effect size
or odds ratio for improvement in migraine symptoms based on the data provided in the study.

"Nausea or vomiting" was reported as a "side-effect made worse by treatment" by 12/79 patients
(15%) during the ergotamine period of the trial; 3 of the same 79 patients (4%) reported these
symptoms during treatment with placebo. The article does not state whether this difference was
found to be statistically significant.
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Ergotamine + caffeine

Three trials compared the combination of ergotamine tartrate + caffeine with placebo (Friedman,
DiSerio, and Hwang, 1989; Ryan, 1970; Sargent, Baumel, Peters, et aI., 1988). One (Friedman,
DiSerio, and Hwang, 1989) used the proprietary preparation, Cafergot®. The three trials
provided very meager data on pain outcomes and nothing that could be used to calculate an odds
ratio or effect size.

Friedman, DiSerio, and Hwang, 1989. For the main pain outcome in this study (change in
headache severity), the investigators did not directly compare Cafergot® and placebo, nor did
they report data that could be used to calculate an odds ratio or effect size directly comparing the
two treatments for this outcome (see Evidence Table 1 for details).

Changes in the severity of nausea and of vomiting were reported as measures of efficacy.
Patients measured the severity of these symptoms on a scale of 1-5 (none, mild, moderate,
severe, incapacitating) immediately before treatment and at 30,60,90, 120, and 180 min.
Because of a significant treatment-by-headache interaction, the data on nausea were analyzed
separately for the first and second headaches treated. The mean change in the severity ofnausea
from 0-2 hrs for the first headache treated was -0.86 for the Cafergot® group and 0.39 for the
placebo group (no variance data reported). For the second headache, the mean change scores
were -0.14 and -0.08, respectively (no variance data reported). The article did not report whether
the investigators' analysis found these differences to be statistically significant.

The investigators did not directly compare Cafergot® and placebo for change in the severity of
vomiting or provide any detailed results for this outcome (see Evidence Table 1 for details).

As adverse events, nausea, vomiting, or both were reported by 5/45 patients (11 %) in the
Cafergot® group and no patients in the placebo group.

Ryan, 1970. Patients in this trial measured headache relief on a scale of 0-5 (none, poor, fair/less
than 50%, good/greater than 50%, very good/almost complete, excellent/complete) at 30,60,90,
120, and 150 min after treatment. Mean headache relief scores were reported for 1 hr only. At 1
hr, the mean scores were 2.1 for ergotamine + caffeine and 0.5 for placebo (no variance data
provided). The investigator's analysis found that ergotamine + caffeine was significantly better
than placebo for this outcome (no p-value reported). We were not able to calculate an effect size
or odds ratio for this outcome on the basis of the information provided in the study.

Nausea and vomiting were assessed as adverse events. Nausea was reported by 20/48 patients
(42%) using ergotamine + caffeine and by 8 of the same 48 patients (18%) using placebo; the
difference between the two treatments in this respect was found by the investigators to be
statistically significant (no p-value reported). Vomiting was reported by 6/48 patients (13%)
with ergotamine + caffeine and by 2 of the same 48 patients (4%) with placebo. The article does
not state whether this difference was found to be significant.
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Sargent, Baumel, Peters, et al., 1988. This study reported p-values only for headache relief at 1
hr. There was a trend toward a significant difference between ergotamine + caffeine and placebo
favoring the ergotamine arm for this outcome (p=0.084).

Relief ofnausea and the incidence of vomiting were treated as efficacy measures. No nausea
results were reported for the ergotamine + caffeine vs. placebo comparison. Among patients
with a history ofvomiting during attacks, 24% of attacks treated with ergotamine + caffeine and
the same percentage of attacks treated with placebo were accompanied by vomiting.

Ergotamine + caffeine + cyclizine

Ostfeld, 1961 (Study 2). This cross-over study compared a single dose ofthe combination of
ergotamine 5 mg + caffeine 250 mg + cyc1izine 125 mg with placebo. The only outcome
measured was the incidence of vomiting 15-75 min post-treatment. Seven of 19 patients (37%)
vomited after dosing with the ergotamine + caffeine + cyclizine combination, compared with 5 of
the same 19 patients (26%) after dosing with placebo. The difference between the two
treatments was not statistically significant (no p-value reported).

Ergotamine + caffeine + pentobarbital + Bellafoline® (Cafergot® P-B)

A single trial (Friedman, DiSerio, and Hwang, 1989) compared this combination (in its
proprietary form, Cafergot® P-B) with placebo. Patients in the trial measured headache severity
on a scale of 1-5 (none, mild, moderate, severe, incapacitating) immediately before treatment and
at 30, 60, 90, 120, and 180 min. The investigators reported that the mean change in headache
severity from 0-2 hrs was significantly greater for attacks treated with Cafergot® P-B than for
attacks treated with placebo (p<0.001). We were not able to calculate an effect size or odds ratio
for this outcome on the basis of the information provided in the report.

Changes in the severity of nausea and of vomiting were reported as measures of efficacy.
Patients graded the severity of these symptoms on the same scale and at the same timepoints used
for headache severity. Because of a significant treatment-by-headache interaction, the data on
nausea were analyzed separately for the first and second headaches treated. The mean change in
severity ofnausea from 0-2 hrs for the first headache treated was 0.37 for the Cafergot® P-B
group and 0.39 for the placebo group (no variance data reported). For the second headache, the
mean change scores were 0.73, and -0.08, respectively (no variance data reported). The
difference between Cafergot® P-B and placebo was significant for the second headache
(p~0.01), but not the first.

The investigators also reported that Cafergot® P-B was significantly better than placebo for the
mean change in severity of vomiting from 0-2 hrs (p<0.05). Precise mean values were not
provided in the text and could not reliably be read off of the relevant figure.
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As adverse events, nausea, vomiting, or both were reported by 3/52 patients (6%) in the
Cafergot® P-B group and no patients in the placebo group. The article does not state whether
this difference was found to be significant.

Ergotamine + caffeine + butalbital + belladonna alkaloids (Cafergot Comp.®)

A single trial compared Cafergot Comp.® and placebo (Kinnunen, Erkinjuntti, FarkkiUi, et aI.,
1988). The only pain outcome that was measured over all study participants was complete relief
at 30 min. On the basis of the categorical data on complete relief summarized in Evidence
Tables 1 and 3, we were able to calculate an odds ratio of 1.8 (0.62 to 5.4) for the Cafergot
Comp.® vs. placebo comparison, which confirms the study's finding that there was no
significant difference between the two treatments for this outcome (p=0.39).

Nausea or vomiting was reported by 27/60 patients (45%) while taking Cafergot Comp.® and
32/61 patients (52%) while using placebo. The difference between the two treatments was not
significant (no p-value reported).

Ergostine + caffeine

A single trial compared ergostine + caffeine with placebo (Ryan, 1970). Patients in this trial
measured headache relief on a scale of 0-5 (none, poor, fair/less than 50%, good/greater than
50%, very good/almost complete, excellent/complete) at 30,60,90, 120, and 150 min after
treatment. Mean headache relief scores were reported for 1 hr only. At 1 hr, the mean scores
were 1.3 for ergostine + caffeine and 0.5 for placebo (no variance data provided). The
investigator's analysis found that ergostine + caffeine was significantly better than placebo for
this outcome (no p-value reported). We were not able to calculate an effect size or odds ratio for
this outcome on the basis of the information provided in the study.

Nausea and vomiting were assessed as adverse events. Nausea was reported by 16/48 patients
(33%) using ergostine + caffeine and by 8 ofthe same 48 patients (18%) using placebo; the
difference between the two treatments in this respect was found by the investigators to be
statistically significant (no p-value reported). Vomiting was reported by 4/48 patients (8%) with
ergostine + caffeine and by 2 of the same 48 patients (4%) with placebo. The article does not
state whether this difference was found to be significant.

COMPARISONS AMONG ERGOT ALKALOIDS

Ergotamine + metoclopramide vs. ergotamine (alone or + placebo); comparison of
two doses of ergotamine + metoclopramide

Two trials examined the effect of adding metoclopramide to ergotamine. One (Hakkarainen and
Allonen, 1982) compared two slightly different combinations of ergotamine + metoclopramide (1
mg + 20 mg; 2 mg + 20 mg) with ergotamine alone (1 mg) and with one another. The other trial
(Slettnes and Sjaastad, 1977) compared ergotamine 2 mg + metoclopramide 10 mg with
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ergotamine 2 mg + placebo. Hakkarainen and Allonen (1982) provided contradictory
information about the route of administration used: the abstract states that study medications
were administered orally, but the text of the report says that the drugs were supplied in
suppository form. In Slettnes and Sjaastad (1977), ergotamine was supplied in tablet form and
metoclopramide/placebo as a syrup.

Hakkarainen andAllonen, 1982. Patients in this trial graded the intensity of each headache
treated in relation to their "usual" attacks, and the only pain outcome reported was the percentage
ofattacks treated with each intervention that were "more intense than usual," "the same as
usual," or "less intense than usual." We could not interpret this outcome according to our
requirement of at least a 50% or clinically significant reduction in headache severity and
consequently have not included it in our analysis.

The study also reported continuous data on headache duration (summarized in Evidence Table
1), from which we were able to calculate effect sizes for the various treatment comparisons. For
the comparison of ergotamine 1 mg + metoclopramide 20 mg vs. ergotamine 1 mg, the effect size
was 0.19 (-0.21 to 0.60); for the comparison of ergotamine 2 mg + metoclopramide 20 mg vs.
ergotamine 1 mg, it was 0.28 (-0.13 to 0.69). Neither effect size is statistically significant. The
investigators' analysis did find a significant difference between the combinations and ergotamine
alone for this outcome (p=0.01 for both comparisons) because it used a more powerful analysis
of the cross-over (within-patient change) data unavailable to us. When the two combinations of
ergotamine + metoclopramide were directly compared (2 mg + 20 mg vs. 1 mg + 20 mg), the
effect size for headache duration was 0.09 (-0.31 to 0.48), which confirms the study's finding
that there was no significant difference between the two treatments for this outcome (no p-value
reported).

There were no significant differences among the three treatments as far as the incidence and
duration of nausea as a symptom ofthe attack were concerned. Nausea was reported as a
symptom ofthe attack in 35/44 attacks (80%) treated with ergotamine alone, 31/44 attacks (71 %)
treated with ergotamine 1 mg + metoclopramide, and 27/44 attacks (61%) treated with
ergotamine 2 mg + metoclopramide (p>0.1). The mean duration of nausea in these cases was 2.3
hrs (± 0.2), 2.3 hrs (± 0.2), and 2.0 hrs (±0.2), respectively (p>0.1). There were also no
significant differences among the three treatments as far as the incidence of vomiting as a
symptom ofthe attack was concerned. Vomiting was reported as a migraine symptom in 14/44
attacks (32%) treated with ergotamine alone, 8/44 attacks (18%) treated with ergotamine 1 mg +
metoclopramide, and 10/44 attacks (23%) treated with ergotamine 2mg + metoclopramide
(p>0.1).

Nausea was reported as an adverse event secondary to medication in 10/44 attacks (23%) treated
with ergotamine alone, 1/44 attacks (2%) treated with ergotamine 1 mg + metoclopramide, and
3/44 attacks (7%) treated with ergotamine 2 mg + metoclopramide. The differences between the
two combinations and ergotamine alone were statistically significant (p<0.01 for both
comparisons); the investigators did not directly compare the two combinations with one another.
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Slettnes and Sjaastad, 1977. For headache intensity and duration, this study reported only that
there were no significant differences between ergotamine + metoclopramide and ergotamine +
placebo (no p-values reported). The authors were primarily interested in the effect ofthe two
treatments on nausea, vomiting, and diarrhea. Their statistical analyses (which were not
described) found that ergotamine + metoclopramide was significantly more effective than
ergotamine + placebo at reducing nausea (p=approx. 0.03), but that there was no significant
difference between the two treatments as far as vomiting (p=approx. 0.07) and diarrhea (no p
value reported) were concerned. The authors speculated that a larger dose of metoclopramide
might yield greater benefits.

Ergotamine + caffeine vs. ergostine + caffeine

A single trial (Ryan, 1970) compared ergotamine + caffeine with ergostine + caffeine. Patients
in this trial measured headache relief on a scale of 0-5 (none, poor, fair/less than 50%,
good/greater than 50%, very good/almost complete, excellent/complete) at 30,60,90, 120, and
150 min after treatment. Mean headache relief scores were reported for 1 hr only. At 1 hr, the
mean scores were 2.1 for ergotamine + caffeine and 1.3 for ergostine + caffeine (no variance data
reported). The investigator's analysis found that ergotamine + caffeine was significantly better
than ergostine + caffeine for this outcome (no p-value reported). We were not able to calculate
an effect size or odds ratio for this outcome on the basis of the information provided in the study.

Nausea and vomiting were assessed as adverse events. Nausea was reported by 20/48 patients
(42%) using ergotamine +caffeine and by 16 of the same 48 patients (33%) using ergostine +
caffeine. Vomiting was reported by 6/48 patients (13%) with ergotamine + caffeine and by 4 of
the same 48 patients (8%) with ergostine + caffeine. The article does not state whether these
differences were found to be significant.

Ergotamine + caffeine + cyclizine vs. ergotamine + caffeine + belladonna alkaloids +
acetophenetidin

Ostfeld, 1961 (Study 3). This cross-over trial compared the effects of single doses of two
different combinations: ergotamine 5 mg + caffeine 250 mg + cyclizine 125 mg and ergotamine 5
mg + caffeine 500 mg + belladonna alkaloids 0.5 mg + acetophenetidin 650 mg. The only
outcome measured was the incidence of vomiting 15-75 min post-treatment. Eight of43 patients
(19%) vomited after dosing with the ergotamine + caffeine + cyclizine combination, compared
with 16 of the same 43 patients (37%) after dosing with ergotamine + caffeine + belladonna
alkaloids + acetophenetidin. The difference between the two treatments was not statistically
significant (0.05<p<0.1O). The investigators speculated that a larger patient sample might have
produced a significant result. This trial was not double-blind and received a low quality score of
2 (randomized, not double-blind, dropouts described).
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Ergotamine + caffeine + pentobarbital + Bellafoline® (Cafergot® P-B)
vs. ergotamine + caffeine (Cafergot®)

A single trial (Friedman, DiSerio, and Hwang, 1989) compared these two combinations. Patients
in the trial measured headache severity on a scale of 1-5 (none, mild, moderate, severe,
incapacitating) immediately before treatment and at 30,60,90, 120, and 180 min. The
investigators reported that the mean change in headache severity from 0-2 hrs was significantly
greater for attacks treated with Cafergot® P-B than for attacks treated with Cafergot® (p<0.05).
We were not able to calculate an effect size or odds ratio for this outcome on the basis of the
information provided in the report.

Changes in the severity of nausea and of vomiting were reported as measures of efficacy.
Patients graded the severity of these symptoms on the same scale and at the same timepoints used
for headache severity. Because of a significant treatment-by-headache interaction, the data on
nausea were analyzed separately for the first and second headaches treated. The mean change in
severity of nausea from 0-2 hrs for the first headache treated was 0.37 for the Cafergot® P-B
group and -0.86 for the Cafergot® group (no variance data reported). For the second headache,
the mean change scores were 0.73, and -0.14, respectively (no variance data reported). The
difference between Cafergot® P-B and Cafergot® was statistically significant in both cases
(p~0.001).

The investigators also reported that Cafergot® P-B was significantly better than Cafergot® for
the mean change in severity of vomiting from 0-2 hrs (p<0.01). Precise mean values were not
provided in the text and could not reliably be read offofthe relevant figure.

As adverse events, nausea, vomiting, or both were reported by 3/52 patients (6%) in the
Cafergot® P-B group and 5/45 (11 %) patients in the Cafergot group. The article does not state
whether this difference was found to be significant.

Effect of adding self-management training to drug therapy using ergot alkaloids

One study identified by the literature review (Holroyd, Cordingley, Pingel, et aI., 1989) examined
the effect of adding a brief course of self-management training to standard acute drug therapy for
migraine, in this case, ergotamine + caffeine (Cafergot®). The self-management training
employed principles from social learning theory to help patients use ergotamine more effectively.
Specifically, patients were encouraged to: (1) identify and monitor signs of headache onset; (2)
develop methods for keeping ergotamine readily available; (3) adopt an experimental attitude
towards decisions about abortive medication use, and (4) avoid overuse of ergotamine. The
treatment protocol for this group, and for the straight drug therapy group, are described in
Evidence Table 1. For obvious reasons, treatment could not be blinded, and the trial received a
quality score of2 (randomized, not double-blind, dropouts described).
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Patients in both groups recorded headache activity four times a day throughout the trial (one pre
treatment month and two treatment months; see Evidence Table 1 for details). The scale used
ranged from 0 (no headache) to 10 (incapacitating headache). On the basis of the patients' daily
recordings ofheadache activity, the investigators calculated a headache index, representing the
sum ofthe four daily headache activity recordings averaged first over each week, then over each
month, and used this as their principal measure of improvement. From the continuous data
summarized in Evidence Table 1, we were able to calculate an effect size for the reduction in
mean monthly headache index scores from the pre-treatment month through the second treatment
month. For the Cafergot® + self-management training vs. Cafergot® comparison, this effect size
was 0.28 (-0.42 to 0.99), which is not statistically significant. The investigators' analysis did
find a significant difference (p<0.05) between the two treatments for this outcome because it
used an analysis of repeated-measures (within-patient) data unavailable to us.

Nausea/upset stomach was reported as an adverse event by 73% ofpatients sometime over the
course of the trial.

COMPARISONS WITH NSAIDs

Ergotamine vs. aspirin

Three trials compared ergotamine tartrate with aspirin (Hakkarainen, Gustafsson, and Stockman,
1978; Hakkarainen, Vapaatalo, Gothoni, et aI., 1979; and Hakkarainen, Quiding, and Stockman,
1980) using similar protocols and drug dosages.

Hakkarainen, Gustafsson, and Stockman, 1978. The only efficacy outcome reported in this
trial that was measured over the entire study population was complete relief within 30 min. The
study reported results for this outcome in terms ofrank sums, and the investigators' analysis
showed that ergotamine was significantly better than aspirin at providing complete reliefwithin
30 min (p<0.001). We were not able to calculate an effect size or odds ratio for this outcome
based on the data reported in the study.

Data on the incidence of nausea and vomiting and the effect of these symptoms on working
ability were collected as indicators of efficacy, but these data were not reported. The most
commonly reported adverse event was "gastric discomfort" (43% of attacks treated with
ergotamine vs. 26% of attacks treated with aspirin); it is not clear whether this category included
nausea and vomiting or not.

Hakkarainen, Vapaatalo, Gothoni, et al., 1979. For the main pain outcome in this study
(headache intensity), the investigators compared ergotamine and aspirin, respectively, with
placebo, but did not directly compare the two active treatments, nor did they report any data that
could be used to calculate an odds ratio or effect size directly comparing the two for this
outcome. The study did, however, report continuous data on headache duration, from which we
were able to calculate an effect size of 0.13 (-0.31 to 0.56) for the ergotamine vs. aspirin
comparison. This confirms the study's finding that there was no significant difference between

74



Ergot alkaloids

the two active treatments for this outcome (no p-value reported). It should be noted, however,
that this trial received a quality score of 2 (randomized, double-blind, dropouts not described).

Nausea and vomiting were reported as symptoms of the migraine attack in 21/40 (53%) attacks
treated with aspirin and 28/40 (70%) attacks treated with ergotamine. The article does not state
whether this difference was found to be significant. As an adverse event, nausea was reported in
6/40 (15%) attacks treated with aspirin and 15/40 (38%) attacks treated with ergotamine. The
investigators' analysis found no statistically significant difference between the two treatments in
this respect (no p-value reported).

Hakkarainen, Quiding, and Stockman, 1980. As in Hakkarainen, Gustafsson, and Stockman
(1978), the only efficacy outcome reported in this trial that was measured over the entire study
population was complete relief within 30 min. The study reported results for this outcome in
terms of rank sums, and the investigators' analysis showed that ergotamine was significantly
better than aspirin at providing complete relief within 30 min (p<0.001). The study did not
provide the data needed to calculate an effect size or odds ratio for complete relief.

Nausea was reported as an adverse event in 35% of attacks treated with aspirin (62/175) and
nausea and vomiting in 16% (28/175); for ergotamine, the corresponding rates were 39%
(68/175) and 15% (26/175), respectively. The investigators' analysis found no significant
differences between the two treatments for these symptoms (no p-values reported).

Ergotamine vs. ketoprofen

A single trial compared ergotamine tartrate 2 mg and ketoprofen 100 mg (Kangasniemi and
Kaaja, 1992). Both drugs were administered rectally. From the continuous data reported on the
reduction of headache severity from 0 to 2 hrs (summarized in Evidence Table 1), we were able
to calculate an effect size of -0.37 (-0.76 to 0.03) for the ergotamine vs. ketoprofen comparison,
which confirms the study's finding that there was no significant difference between the two
treatments for this outcome (p=OAO).

The reduction in the severity of nausea from 0 to 2 hrs was reported as a measure ofefficacy in
this study. The investigators reported that there was no significant difference between
ergotamine and ketoprofen for this outcome (p=0.08) (see Evidence Table 1 for details).

Ergotamine vs. naproxen sodium

A single trial compared ergotamine tartrate and naproxen sodium (Treves, Streiffler, and
Korczyn, 1992). Patients assessed the effect of treatment on headache pain at the end of each
attack on ascale of 1-5 (1 ="headache worse"; 5="headache abolished completely"). When the
mean treatment effect scores for the two groups were compared, there was no significant
difference between them (p=0.17). It is worth noting that neither mean treatment effect score
was very high (2.10 for ergotamine and 2.35 for naproxen sodium), suggesting that the average
effect of treatment on headache pain for both groups was somewhere between 2 ("usual
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severity") and 3 ("slightly better"). We were not able to calculate an odds ratio or effect size for
this outcome based on the data reported.

The investigators also found no significant differences between ergotamine and naproxen sodium
as far as their effect on nausea and vomiting (scored on the 5-pt scale described above) were
concerned. Scores for the mean effect of treatment on severity of nausea were 2.17 for naproxen
sodium and 2.34 for ergotamine (p=0.16); mean scores for the effect of treatment on duration of
nausea were 2.42 and 2.48, respectively (p=0.97). Mean scores for the effect of treatment on
severity ofvomiting were 2.67 and 2.36 for naproxen sodium and ergotamine, respectively
(p=0.20), and scores for the effect of treatment on duration of vomiting were 2.73 and 2.64
(p=0.71).

Nausea was reported as an adverse event by 2 patients in the ergotamine group; 7 patients in the
naproxen sodium group complained of gastrointestinal discomfort.

Ergotamine + caffeine vs. naproxen sodium

A single trial compared these two treatments (Sargent, Baumel, Peters, et aI., 1988). This study
reported p-values only for headache relief at 1 hr. There was no significant difference between
naproxen sodium and ergotamine for this outcome (p=0.65).

Relief ofnausea and the incidence of vomiting were treated as efficacy measures. Naproxen
sodium provided significantly better relief ofnausea than did ergotamine (p=0.048; no other data
reported). Among patients with a history of vomiting during attacks, 13% ofattacks treated with
naproxen sodium were accompanied by vomiting, compared with 24% of attacks treated with
ergotamine. The difference between the two treatment groups in this respect was not statistically
significant (p=0.082).

Ergotamine + caffeine + cyclizine (Migwell®) vs. naproxen sodium

A single trial compared the proprietary combination drug Migwell® (ergotamine tartrate 2 mg +
caffeine 91.5 mg + cyclizine chlorhydrate 50 mg) with naproxen sodium (Pradalier, Rancurel,
Dordain, et aI., 1985). It was not double-blind and received a low quality score of2
(randomized, not double-blind, dropouts described). Headache severity was assessed by patients
at the end of each attack on a scale of 0-4 (not present, mild, moderate, severe, incapacitating).
Since ergot alkaloids are generally thought to be more effective when taken promptly after the
start of an attack, the investigators analyzed headache severity results separately for attacks that
were treated within 2 hrs of onset and those that were first treated more than 2 hrs after onset.
They found that naproxen sodium was significantly more effective than Migwell® for those
attacks treated early (p=0.0143), but that there was no significant difference between the two
drugs for attacks treated more than 2 hrs after onset (p=0.1367).

We calculated an effect size for headache severity for each subgroup (treated within 2 hrs of
onset and more than 2 hrs after onset) and combined the nearly identical estimates to yield the
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overall effect size for Migwell® vs. naproxen of -0.54 (-0.92 to -0.16). The similar effect size
point estimates for those treated early and late suggests that the investigators' failure to find a
significant difference among patients treated more than 2 hrs after onset was duenot to a change
in the response to the drugs or lack of efficacy, but rather to a lack of statistical power due to the
small sample size ofthe subgroup (n=30, compared to n=87 who treated their headaches within 2
hrs of onset). This combined effect size indicates that naproxen sodium was significantly more
effective than Migwell® in reducing headache severity.

The investigators' analysis showed that nausea was significantly less severe with naproxen
sodium when attacks were treated early (p=0.004). There was no significant difference between
the two treatments in this respect when attacks were treated late (p=0.21). A similar result was
reported for vomiting. When attacks were treated early, the incidence of vomiting was
significantly lower (p=0.008) in the naproxen sodium group than in the Migwell® group (5% of
attacks vs. 19%). There was no significant difference between the two treatments in this respect
for attacks treated late (no percentages or p-value reported).

Ergotamine + caffeine + butalbital + belladonna alkaloids (Cafergot Comp.®) vs.
pirprofen

A single trial (Kinnunen, Erkinjuntti, Hirkkila, et aI., 1988) compared Cafergot Comp.®and
pirprofen. The only pain outcome measured over all study participants was complete relief at 30
min. The comparison of Cafergot Comp.® with pirprofen for this outcome yielded an odds ratio
of 0.59 (0.24 to 1.4), which suggests that there was no significant difference between the two
treatments. The authors' analysis also found no significant difference between Cafergot Comp.®
and pirprofen for complete relief (p=0.34).

Nausea or vomiting were reported by 27/60 (45%) patients using Cafergot Comp® and 22/60
patients using pirprofen (37%). The difference between the two treatments was not significant
(no p-value reported).

Ergotamine vs. tolfenamic acid

A single trial compared ergotamine tartrate and tolfenamic acid (Hakkarainen, Vapaatalo,
Gothoni, et aI., 1979). For the main pain outcome in this study (headache intensity), the
investigators compared ergotamine and tolfenamic acid, respectively, with placebo, but did not
directly compare the two active treatments, nor did they provide data that could be used to
calculate an odds ratio or effect size directly comparing the two for this outcome. The study did,
however, report continuous data on headache duration (see Evidence Table 1), from which we
were able to calculate an effect size of -0.19 (-0.63 to 0.25) for the ergotamine vs. tolfenamic
acid comparison. This confirms the study's finding that there was no significant difference
between the two treatments for this outcome (no p-value reported). It should be noted, however,
that this trial received a quality score of 2 (randomized, double-blind, dropouts not described).
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Nausea and vomiting were reported as symptoms of the migraine attack in 17/40 (43%) attacks
treated with tolfenamic acid and 28/40 (70%) attacks treated with ergotamine. The difference
between the two treatments in this respect was not significant (no p-value reported). As an
adverse event, nausea was reported in 5/40 (13%) attacks treated with tolfenamic acid and 15/40
(38%) attacks treated with ergotamine. The investigators' analysis found that this difference was
statistically significant (p<0.05).

COMPARISONS WITH OPIATE ANALGESICS

Ergotamine vs. Doleron®

A single study compared ergotamine tartrate with the combination drug Doleron® (aspirin 350
mg + dextropropoxyphene chloride 65 mg + phenazone 150 mg + [2-diaminoethyl] phentiazin
carboxyl chloride 5 mg + caffeine 50 mg) (Hakkarainen, Gustafsson, and Stockman, 1978). The
only efficacy outcome reported that was measured over the entire study population was complete
reliefwithin 30 min. The study reported results for this outcome in terms of rank sums, and the
investigators' analysis showed that there was no significant difference between ergotamine and
Doleron® for this outcome (no p-value reported). We were not able to calculate an effect size or
odds ratio for this outcome based on the data provided in the study.

Data on the incidence of nausea and vomiting and the effect of these symptoms on working
ability were collected as indicators ofefficacy, but these data were not reported. The most
commonly reported adverse event was "gastric discomfort" (43% of attacks treated with
ergotamine vs. 9% of attacks treated with Doleron®); it is not clear whether this category
included nausea and vomiting or not.

Ergotamine vs. Doleron novum®

A single trial compared ergotamine tartrate with the combination drug Doleron novum® (aspirin
350 mg + dextropropoxyphene napsylate 100 mg + phenazone 150 mg) (Hakkarainen, Quiding,
and Stockman, 1980). The only efficacy outcome reported that was measured over the entire
study population was complete relief within 30 min. The study reported results for this outcome
in terms of rank sums, and the investigators' analysis showed that there was no significant
difference between ergotamine and Doleron novum® for this outcome (no p-value reported).
The study did not provide the data needed to calculate an effect size or odds ratio for this
outcome.

Nausea was reported as an adverse event in 23% of attacks (41/175) treated with Doleron
novum®, and nausea and vomiting in 6% (10/175); for ergotamine, the corresponding rates were
39% (68/175) and 15% (26/175), respectively. The difference between Doleron novum® and
ergotamine for these symptoms was significant (p<0.001).
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Ergotamine + caffeine + cyclizine (Migril®) vs. acetaminophen + codeine phosphate
+ buclizine + dioctyl sodium sulphosuccinate (Migraleve®)

A single study compared Migril® with Migraleve® (General Practitioner Research Group,
1973). Patients graded headache severity at the end of each attack on a scale of 1-3, with 3 being
the most severe grade (see Evidence Table 1 for details). The severity scores for all attacks were
then added. The total severity score for the 103 attacks treated with Migril® was 200, compared
with a score of201 for the 104 attacks treated with Migraleve®. The difference between the two
treatments was not significant (no p-value given). We were not able to calculate an effect size or
odds ratio for this outcome based on the data provided in the study.

The mean duration of nausea in attacks treated with Migril® was 5.3 hrs, compared with 5.8 hrs
for Migraleve®; mean duration of vomiting for the two treatments was 1.1 hrs and 0.3 hrs,
respectively. Among patients completing the cross-over, there was no significant difference
between the two treatments for either the duration or severity of nausea or vomiting (no p-values
reported).

As an adverse event, nausea was reported by 10/59 patients (17%) while taking Migril®,
compared with 1 of the same 59 patients (2%) while taking Migraleve®. The article does not
state whether this difference was found to be significant.

COMPARISONS WITH MIDRIN®/MIDRID®

Fixed combinations of isometheptene, dichloralphenazone and acetaminophen, as proprietary
products Midrid® (UK) and Midrid® (US), have been compared to ergotamine (Behan, 1978)
and ergotamine + caffeine (Yuill, Swinbum, and Liversedge, 1972).

Behan, 1978. In this trial, headache relief scores (1-4: no relief, fair relief, good relief, and
complete relief) were assigned by the investigating physician to each headache on the basis of the
patient's diary card description of the attack. Analysis of the total headache relief points scored
by each intervention during the trial (approximately 115 for ergotamine and 150 for Midrid®) led
the author to conclude that Midrid® was "as effective" as ergotamine at relieving headache pain.
However, the study reported no confidence intervals or other measures of statistical significance,
so it is impossible to know whether the two treatments really were clinically equivalent, or
whether the study lacked sufficient power to detect a clinically significant difference. The article
did not provide the data needed to calculate an effect size or odds ratio for headache relief.

Nausea was reported as an adverse event by 4/50 patients (8%) taking Midrid®; nine of the same
50 patients (18%) reported nausea and vomiting with ergotamine.

Yuill, Swinhurn, and Liversedge, 1972. In this trial, headache intensity was recorded by patients
shortly after each attack on a scale of 1-5 (very mild, mild, moderate, severe, very severe). Mean
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headache intensity was the main pain outcome reported and, as analyzed by the investigators, was
significantly lower for Midrid® (2.77) than for ergotamine + caffeine (3.26) (p<0.025). These
data yielded an effect size of -0.41 (-0.77 to -0.05) for the ergotamine + caffeine vs. Midrid®
comparison, which confirms the study's finding that Midrid® was significantly better than
ergotamine + caffeine for headache intensity.

The incidence of nausea and vomiting and the intensity and duration of nausea were reported as
efficacy outcomes. Midrid® was significantly better than ergotamine + caffeine for all these
outcomes. Nausea occurred in 41 % (25/61) ofattacks treated with Midrid® and 65% (40/61)
attacks treated with ergotamine + caffeine (p<0.01). The mean intensity of nausea, recorded after
each attack and measured on the 1-5 scale described above, was 1.08 for Midrid® and 1.98 for
ergotamine + caffeine (p<0.0025). The mean duration of nausea was 2.03 hrs for attacks treated
with Midrid® and 6.12 hrs for attacks treated with ergotamine + caffeine (p<0.0025). Finally,
the incidence of vomiting was significantly lower (p<0.0l) in attacks treated with Midrid® (7%)
than in attacks treated with ergotamine + caffeine (25%).

COMPARISONS WITH SUMATRIPTAN

A single trial compared ergotamine + caffeine (Cafergot®) with oral sumatriptan (Multinational,
1991). Efficacy results were reported in detail for the first attack only; the authors stated that
"results were consistent across all attacks" (p. 316). Patients in this trial graded the severity of
each attack on a scale of 0-3 (none, mild, moderate, severe) immediately before treatment and 2
hrs after treatment. Headache relief was defined as a reduction in headache severity from
moderate or severe (grade 2 or 3) to mild or none (grade 1 or 0). On the basis of the categorical
data from the first attack summarized in Evidence Tables 1 and 3, we were able to calculate an
odds ratio comparing Cafergot® with sumatriptan for headache relief at 2 hrs. The odds ratio
was 0.48 (0.32 to 0.71), which confirms the study's finding that Cafergot® was significantly less
effective than sumatriptan at providing headache relief at 2 hrs. With half ofpatients
experiencing reliefwith Cafergot® and two-thirds ofpatients getting reliefwith sumatriptan, this
difference appears to be clinically significant.

The study also reported data on the percentage of patients reporting complete relief (defined as a
reduction in headache severity from grade 2-3 to grade 0) at 2 hrs, from which we were able to
calculate an odds ratio of 0.28 (0.18 to 0.43) for the Cafergot® vs. sumatriptan comparison. This
suggests that Cafergot® was significantly less effective than sumatriptan at providing complete
relief at 2 hrs.

Sumatriptan was significantly more effective than Cafergot® at reducing the incidence of nausea
within 2 hrs of treatment. There was no significant difference between the two groups in the
incidence of nausea pre-treatment (66% ofpatients for sumatriptan and 64% for Cafergot®).
However, ofthose treated with sumatriptan, only 40% reported nausea at 2 hrs compared with
55% ofthose treated with Cafergot® (p<0.001). Sumatriptan was also significantly better than
Cafergot® at reducing the incidence of vomiting. Treatment with sumatriptan reduced the
incidence ofvomiting from 0-2 hrs (from 9% to 8%), whereas the incidence ofvomiting
increased after treatment with Cafergot® (from 13% to 16%) (p<0.01).
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Nausea and/or vomiting were reported as adverse events in 411809 attacks treated with
sumatriptan (5%) and in 88/812 attacks treated with Cafergot® (11 %). The investigators did not
state whether or not this difference was found to be statistically significant.

COMPARISONS WITH DHE NASAL SPRAY

A single trial (Hirt, Lataste, and Taylor, 1989) compared Cafergot® with DHE nasal spray.
Patients measured headache relief at an unspecified timepoint on a scale which is not fully
described (though it may be inferred that the scale included "greatly improved" and "headache
stopped"). The investigators reported no significant difference between Cafergot® and DHE for
this outcome (no p-value reported). We were not able to calculate an odds ratio or effect size on
the basis of the data reported in the study.

Nausea and vomiting were reported as adverse events. Ten patients (5%) reported one or both of
these symptoms while using DHE, compared with 19 (10%) while taking Cafergot®. One
patient withdrew from the trial due to severe vomiting 15 min after DHE administration; another
withdrew due to severe nausea and vomiting 2 hrs after intake ofCafergot®.

COMPARISONS WITH ANTINAUSEANTS

A single trial (Hakkarainen and Allonen, 1982) compared ergotamine alone (1 mg), and two
different combinations of ergotamine + metoclopramide (1 mg + 20 mg, 2 mg + 20 mg), with
metoclopramide alone (20 mg). Contradictory information was provided in the article about the
route of administration used: the abstract states that study medications were administered orally,
but the text of the report says that the drugs were supplied in suppository form.

Patients in this trial graded the intensity of each headache treated in relation to their "usual"
attacks, and the only pain outcome reported was the percentage of attacks treated with each
intervention that were "more intense than usual," ''the same as usual," or "less intense than
usual." We did not consider this outcome to be clinically significant and consequently have not
included it in our analysis.

The study also reported continuous data on headache duration (summarized in Evidence Table
1), from which we were able to calculate effect sizes for the various·treatment comparisons. For
the comparison of ergotamine alone vs. metoclopramide, the effect size was 0.26 (-0.17 to 0.69),
which confirms the study's finding that there was no significant difference between the two
treatments for this outcome (no p-value reported). For the comparison of ergotamine 1 mg +
metoclopramide vs. metoclopramide, the effect size for headache duration was 0,45 (0.04 to
0.87), and for the comparison of ergotamine 2 mg + metoclopramide vs. metoclopramide, it was
0.54 (0.12 to 0.97). Both results are statistically significant. The investigators' analysis also
found that the two combinations were significantly better than metoclopramide for headache
duration (p=0.01 for both comparisons).

There were no significant differences among the four treatments as far as the incidence and
duration of nausea as a symptom ofthe attack were concerned. Nausea was reported as a
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symptom ofthe attack in 35/44 attacks (80%) treated with ergotamine alone, 34/44 attacks (77%)
treated with metoclopramide alone, 31/44 attacks (71 %) treated with ergotamine 1 mg +
metoclopramide, and 27/44 attacks (61%) treated with ergotamine 2 mg + metoclopramide
(p>0.1). The mean duration ofnausea in these cases was 2.3 hrs (± 0.2), 2.4 hrs (± 0.4), 2.3 hrs
(± 0.2), and 2.0 hrs (±0.2), respectively (p>0.1). There were also no significant differences
among the four treatments as far as the incidence of vomiting as a symptom ofthe attack was
concerned. Vomiting was reported as a migraine symptom in 14/44 attacks (32%) treated with
ergotamine alone, 11/44 attacks (25%) treated with metoclopramide alone, 8/44 attacks (18%)
treated with ergotamine 1 mg + metoclopramide, and 10/44 attacks (23%) treated with
ergotamine 2 mg + metoclopramide (p>0.1).

Nausea was reported as an adverse event secondary to medication in 10/44 attacks (23%) treated
with ergotamine alone, 4/44 attacks (9%) treated with metoclopramide alone, 1/44 attacks (2%)
treated with ergotamine 1 mg +metoclopramide, and 3/44 attacks (7%) treated with ergotamine 2
mg + metoclopramide. Metoclopramide was significantly better than ergotamine alone in this
regard (p<0.01); the differences between the two combinations and metoclopramide were not
statistically significant (no p-values reported).

COMPARISONS WITH HERAVIORAL THERAPIES

One trial identified by the literature review compared ergotamine therapy, augmented by
compliance training, with a behavioral treatment regimen including both relaxation training and
thermal biofeedback (Holroyd, Holm, Hursey, et aI., 1988). Patients in the drug treatment group
received ergotamine + caffeine (Cafergot®) if they were not sensitive to caffeine, and ergotamine
alone (Ergostat®) if they were. They were instructed in the proper use of the medication
(according to the manufacturer's recommendations), and an active attempt was made to identify
and remedy compliance problems. Typical compliance interventions included developing a plan
to keep medication accessible, suggesting the use of food to minimize nausea, correcting
misconceptions about the medication, identifying sensations that could be used as cues to take
the medication, and developing a rationing plan to prevent overuse. The behavioral therapy was
administered in a home-based format that required only limited therapist contact. Evidence
Table 1 provides more specific information about the treatment protocol for each group. For
obvious reasons, treatment could not be blinded, and the trial received a quality score of 2
(randomized, not double-blind, dropouts described).

Patients in both groups recorded headache activity four times a day throughout the trial (one pre
treatment month, two treatment months, and a post-treatment month; see Evidence Table 1 for
details). The scale used ranged from 0 (no headache) to 10 (incapacitating headache). On the
basis of the patients' daily recordings of headache activity, the investigators calculated a
headache index, representing the sum ofthe four daily headache activity recordings averaged first
over each week, then over each month, and used this as their principal measure of improvement.
From the continuous data summarized in Evidence Table 1, we were able to calculate an effect
size for the red~ction in mean monthly headache index scores from the pre-treatment month
through the post-treatment month. For the comparison of Cafergot®/Ergostat® + compliance
training vs. relaxation training + biofeedback, this effect size was -0.04 (-0.71 to 0.62), which is
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not statistically significant. The investigators' analysis also found no significant difference
between the two treatments for this outcome. At the post-treatment assessment, 53% ofpatients
receiving behavioral therapy (10/19) and 61 % of patients receiving drug therapy + compliance
training showed at least a 50% reduction in headache activity as measured by headache index
scores.

ADVERSE EVENTS

The available data on adverse events are summarized in Evidence Table 17.

COMPARISONS WITH PLACEBO

Ergotamine tartrate vs. placebo

One of the five trials comparing ergotamine tartrate with placebo did not report any data on
adverse events or on nausea and vomiting as measures of efficacy (Ostfe1d, 1961 [Study 1]).
Data from the other four trials are summarized below. None of them provided the information
needed to calculate the difference in the overall proportion of patients reporting adverse events
with ergotamine and with placebo.

Behan,1978. Nausea and vomiting were assessed in this trial as adverse events. Eighteen
percent ofpatients (9/50) reported nausea and vomiting while taking ergotamine; 12% ofthe
same 50 patients (6/50) reported nausea (but not vomiting) while taking placebo. The only other
adverse event reported with either of the two treatments was dizziness (4% ofpatients using
ergotamine; 0 patients using placebo). There were no withdrawals due to adverse events, though
five patients refused to complete the course of ergotamine treatment for an individual headache
because of adverse events.

Hakkarainen, Vapaatalo, Gothoni, et aI., 1979. Twenty patients treating two headaches with
each intervention reported a total of 29 adverse events with ergotamine and 26 with placebo. As
symptoms of the migraine attack, nausea and vomiting were reported in 28/40 attacks treated
with ergotamine (70%) and 30/40 attacks treated with placebo (75%). As adverse events, nausea
and vomiting were reported in 38% of attacks treated with ergotamine (15/40) and 18% of
attacks treated with placebo (7/40); the investigators found that this difference was not
statistically significant (no p-value reported). The only other adverse event reported in
significant numbers of attacks was tiredness, which was less common with ergotamine than with
placebo (18% vs. 33% of attacks). The article did not report whether any patients withdrew from
the trial due to adverse events.

Kangasniemi and Kaaja, 1992. The authors stated that "[t]he main symptoms present during an
attack were tiredness (90%), photophobia (70%), and vomiting (64%)," but it is not clear whether
these symptoms were recorded as adverse events or as symptoms of the attacks, and their
incidence is not broken down by treatment group. Reduction in the severity of nausea from 0 to
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2 hrs was reported as a measure of efficacy; the investigators found no significant difference
between ergotamine (pr) and placebo for this outcome (p=0.39). Six patients withdrew from the
study, one due to pregnancy, one due to lack of effect/burning sensation in the rectum, and four
for unknown reasons.

Waters, 1970b. This study reported that one patient dropped out before completing the cross
over due to giddiness; otherwise, adverse events data were reported only for those patients
completing the cross-over (79/88). Nausea and vomiting were assessed as adverse events.
Fifteen percent (12/79) ofpatients reported one or the other of these symptoms while using
ergotamine, compared with 4% (3/79) of the same patients while using placebo. The article does
not state whether this difference was found to be statistically significant. Other adverse events
(numbness, giddiness, worsening of headache) were infrequently reported, with no remarkable
differences between ergotamine and placebo.

Ergotamine + caffeine vs. placebo

All three trials comparing ergotamine + caffeine with placebo reported data on adverse events;
two of the three provided the information needed to calculate the difference in the overall
proportion of patients reporting adverse events with the two treatments.

Friedman, DiSerio, and Hwang, 1989. Overall, 24% of patients using Cafergot® (11/45)
reported adverse events during this trial, compared with 4% of patients in the placebo group
(2/52). This comparison yielded a difference ofproportion of 0.20 (0.06 to 0.34), which is
statistically significant.

Changes in the severity ofnausea and ofvomiting were reported as measures of efficacy.
Patients measured the severity of these symptoms on a scale of 1-5 (none, mild, moderate,
severe, incapacitating) immediately before treatment and at 30,60,90, 120, and 180 min.
Because of a significant treatment-by-headache interaction, the data on nausea were analyzed
separately for the first and second headaches treated. The mean change in the severity of nausea
from 0-2 hrs for the first headache treated was -0.86 for the Cafergot® group and 0.39 for the
placebo group (no variance data reported). For the second headache, the mean change scores
were -0.14 and -0.08, respectively (no variance data reported). The article did not report whether
the investigators' analysis found these differences to be statistically significant. The investigators
did not directly compare Cafergot® and placebo for change in the severity of vomiting or provide
any detailed results for this outcome (see Evidence Table 1 for details).

As adverse events, nausea, vomiting, or both were reported by 5/45 patients (11 %) in the
Cafergot® group and no patients in the placebo group. The authors did not state whether this
difference was found to be significant.

Drowsiness, dizziness, euphoria, and dry mouth were mentioned as commonly reported adverse
events, but no information was provided about their rates of occurrence in the two treatment
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groups. There were four withdrawals from the Cafergot® group due to adverse events and no
withdrawals from the placebo group.

Ryan,1970. Thirty-one of 48 patients (65%) reported adverse events while using ergotamine +
caffeine, compared with 11 of the same 48 patients (23%) while using placebo. This comparison
yielded a difference in proportion of0.41 (0.22 to 0.57), which is statistically significant. Nausea
and vomiting were assessed as adverse events. Nausea was reported by 20/48 patients (42%)
using ergotamine + caffeine and by 8 of the same 48 patients (18%) using placebo; the difference
between the two treatments in this respect was found by the investigators to be statistically
significant (no p-value reported). Vomiting was reported by 6/48 patients (13%) with ergotamine
+ caffeine and by 2 of the same 48 patients (4%) with placebo; the article does not state whether
this difference was found to be significant. Other adverse events were infrequently reported, and
there were no striking differences between ergotamine + caffeine and placebo. One patient in the
ergotamine + caffeine group is reported to have discontinued treatment due to an adverse event,
but it is unclear from the report whether the patient withdrew from the trial or simply failed to
complete the ergotamine + caffeine treatment protocol for an individual headache (e.g., by taking
only the initial dose). There were no withdrawals from the placebo group due to adverse events.

Sargent, Baumel, Peters, et al., 1988. Adverse events reported by patients in this trial were
categorized by severity and duration and described as either "gastrointestinal" (apparently
including nausea and vomiting, though this is not absolutely clear), "central nervous system," or
"other." The incidence, severity, and duration of adverse events in these categories were not
reported, but investigators reported that, overall, ergotamine was associated with more and
longer-lasting adverse events than was placebo. Eight of48 patients (17%) in the ergotamine +
caffeine group reported severe adverse events, compared to 1/53 patients (2%) in the placebo
group. The investigators' analysis found that adverse events in all categories were significantly
more severe with ergotamine than with placebo (GI, p=0.027; CNS, p=0.022; "other," p=0.002).

Relief of nausea at 1 hr and the incidence of vomiting were treated as efficacy measures. No
nausea results were reported for the ergotamine + caffeine vs. placebo comparison. Among
patients with a history of vomiting during attacks, 24% of attacks treated with ergotamine +
caffeine and the same percentage ofattacks treated with placebo were accompanied by vomiting.

Two patients withdrew from the ergotamine + caffeine group due to adverse events (severe
chills, generalized pain, shakes, nausea, and restlessness in one patient; mild disorientation, dry
mouth, and lightheadedness in the other). One patient withdrew from the placebo group due to
an aneurysm.

Ergotamine + caffeine +cyclizine

A single trial compared ergotamine + caffeine + cyclizine with placebo (Ostfeld, 1961 [Study 2]).
No adverse events data were reported. The incidence of vomiting 15-75 min post-treatment was
reported as a measure of efficacy. Seven of 19 patients (37%) vomited after dosing with the
ergotamine + caffeine + cyclizine combination, compared with 5 of the same 19 patients (26%)
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after dosing with placebo. The difference between the two treatments was not statistically
significant (no p-value reported).

Ergotamine + caffeine + pentobarbital + Bellafoline® (Cafergot® P-B)

A single trial (Friedman, DiSerio, and Hwang, 1989) compared this combination (in its
proprietary form, Cafergot® P-B) with placebo. Overall, 23% of patients using Cafergot® P-B
(12/52) reported adverse events during this trial, compared with 4% of patients in the placebo
group (2/52). This comparison yielded a difference of proportion of 0.19 (0.06 to 0.31), which
is statistically significant.

Changes in the severity of nausea and of vomiting were reported as measures of efficacy.
Patients graded the severity of these symptoms on a scale of 1-5 (none, mild, moderate, severe,
incapacitating) immediately before treatment and at 30,60,90, 120, and 180 min. Because ofa
significant treatment-by-headache interaction, the data on nausea were analyzed separately for
the first and second headaches treated. The mean change in severity ofnausea from 0-2 hrs for
the first headache treated was 0.37 for the Cafergot® P-B group and 0.39 for the placebo group
(no variance data reported). For the second headache, the mean change scores were 0.73, and
0.08, respectively (no variance data reported). The difference between Cafergot® P-B and
placebo was significant for the second headache (ps:0.01), but not the first. The investigators
also reported that Cafergot® P-B was significantly better than placebo for the mean change in
severity of vomiting from 0-2 hrs (p<0.05). Precise mean values were not provided in the text
and could not reliably be read off of the relevant figure.

As adverse events, nausea, vomiting, or both were reported by 3/52 patients (6%) in the
Cafergot® P-B group and no patients in the placebo group. The article does not state whether
this difference was found to be significant.

Drowsiness, dizziness, euphoria, and dry mouth were mentioned as commonly reported adverse
events, but no information was provided about their rates of occurrence in the two treatment
groups. There were 2 withdrawals from the Cafergot® P-B group due to adverse events and no
withdrawals from the placebo group.

Ergotamine + caffeine + butalbital + belladonna alkaloids (Cafergot Comp.®)

A single trial compared Cafergot Comp.® and placebo (Kinnunen, Erkinjuntti, FarkkiHi, et aI.,
1988). Of the 61 patients who completed the cross-over, 10 (16%) reported one or more adverse
events with Cafergot Comp.® and 4 (7%) with placebo. The difference in proportion was 0.10 (
0.017 to 0.21), which is not statistically significant. Nausea and vomiting were recorded as
symptoms of the attack and not as adverse events. At least one of these symptoms was reported
by 27/60 patients (45%) while taking Cafergot Comp.® and 32/61 patients (52%) while using
placebo; the difference between the two treatments was not significant (p=0.21). Adverse events
were infrequently reported, and there were no striking differences between Cafergot Comp.® and
placebo.
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The above data concerned only the 61 patients who completed the trial. Six other patients
dropped out after being recruited, one due to "fear of side-effects," another due to side-effects
(unspecified) during treatment with placebo.

Ergostine + caffeine vs. placebo

A single trial compared these two treatments (Ryan, 1970). Twenty-two of 48 patients (46%)
reported adverse events while using ergostine + caffeine, compared with 11 of the same 48
patients (23%) while using placebo. This comparison yielded a difference in proportion of 0.23
(0.04 to 0.4), which is statistically significant. Nausea and vomiting were assessed as adverse
events. Nausea was reported by 16/48 patients (33%) using ergostine + caffeine and by 8 of the
same 48 patients (18%) using placebo; the difference between the two treatments in this respect
was found by the investigators to be statistically significant (no p-value reported). Vomiting was
reported by 4/48 patients (8%) with ergostine + caffeine and by 2 of the same 48 patients (4%)
with placebo; the article does not state whether this difference was found to be significant. Other
adverse events were infrequently reported, and there were no striking differences between
ergostine + caffeine and placebo. No patients withdrew from either group due to adverse events.

COMPARISONS AMONG ERGOT ALKALOIDS

Ergotamine +metoclopramide vs. ergotamine (alone Or + placebo); comparison of
two doses of ergotamine + metoclopramide

Two trials examined the effect of adding metoclopramide to ergotamine. One (Hakkarainen and
Allonen, 1982) compared two slightly different combinations of ergotamine + metoclopramide (1
mg + 20 mg; 2 mg + 20 mg) with ergotamine alone (1 mg) and with one another. The other trial
(Slettnes and Sjaastad, 1977) compared ergotamine 2 mg + metoclopramide 10 mg with
ergotamine 2 mg + placebo. The Hakkarainen and Allonen article (1982) provides contradictory
information about the route of administration used: the abstract states that study medications
were administered orally, but the text of the report says that the drugs were supplied in
suppository form. In the Slettnes and Sjaastad trial (1977), ergotamine was supplied in tablet
form and metoclopramide/placebo as a syrup.

Neither study provided the information needed to compare the various treatments with respect to
the overall proportion ofpatients reporting adverse events.

Hakkarainen andAllonen, 1982. Adverse events data were reported only for those patients who
completed the cross-over (22/24). Twenty-two patients treating two headaches with each
intervention reported 31 adverse events with ergotamine 1 mg, 20 adverse events with
ergotamine 1 mg + metoclopramide, and 29 adverse events with ergotamine 2 mg +
metoclopramide.

There were no significant differences among the three treatments as far as the incidence and
duration of nausea as a symptom ofthe attack were concerned. Nausea was reported as a
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symptom of the attack in 35/44 attacks (80%) treated with ergotamine alone, 31/44 attacks (71%)
treated with ergotamine 1 mg + metoc1opramide, and 27/44 attacks (61 %) treated with
ergotamine 2 mg + metoc1opramide (p>O.l). The mean duration ofnausea in these cases was 2.3
hrs (± 0.2), 2.3 hrs (± 0.2), and 2.0 hrs (±0.2), respectively (p>O.l). There were also no
significant differences among the three treatments as far as the incidence of vomiting as a
symptom of the attack was concerned. Vomiting was reported as a migraine symptom in 14/44
attacks (32%) treated with ergotamine alone, 8/44 attacks (18%) treated with ergotamine 1 mg +
metoclopramide, and 10/44 attacks (23%) treated with ergotamine 2 mg + metoclopramide
(p>O.l).

Nausea was reported as an adverse event in 10/44 attacks (23%) treated with ergotamine alone,
1/44 attacks (2%) treated with ergotamine 1 mg + metoc1opramide, and 3/44 attacks (7%) treated
with ergotamine 2 mg + metoc1opramide. The differences between the two combinations and
ergotamine alone were statistically significant (p<0.01 for both comparisons); the investigators
did not directly compare the two combinations with one another. Tiredness was frequently
reported in all three treatment groups (30%, 27%, and 27% ofattacks, respectively); dry mouth
was also relatively common (9%, 11%, and 18% of attacks). Other adverse events were
infrequent in all three treatment groups.

Slettnes and Sjaastad, 1977. The authors of this trial were primarily interested in the effect of
ergotamine 2 mg + metoclopramide 10 mg and ergotamine 2 mg + placebo on nausea, vomiting,
and diall'hea. Their statistical analyses (which were not described) found that ergotamine +
metoclopramide was significantly more effective than ergotamine + placebo at reducing nausea
(p=approx. 0.03), but that there was no significant difference between the two treatments as far
as vomiting (p=approx. 0.07) and diarrhea (no p-value reported) were concerned. The authors
speculated that a larger dose of metoclopramide might yield greater benefits. The article states
that no adverse events were reported during the course of the trial.

Ergotamine + caffeine vs. ergostine + caffeine

A single trial compared these two treatments (Ryan, 1970). Thirty-one of48 patients (65%)
reported adverse events while using ergotamine + caffeine, compared with 22 of the same 48
patients (46%) while using ergostine + caffeine. This comparison yielded a difference in
proportion of 0.19 (-0.01 to 0.37), which is not statistically significant.

Nausea and vomiting were assessed as adverse events. Nausea was reported by 20/48 patients
(42%) using ergotamine + caffeine and by 16 ofthe same 48 patients (33%) using ergostine +
caffeine. Vomiting was reported by 6/48 patients (13%) with ergotamine + caffeine and by 4 of
the same 48 patients (8%) with ergostine + caffeine. The article does not state whether these
differences were found to be significant. Other adverse events were infrequently reported,and
there were no striking differences between ergotamine + caffeine and ergostine + caffeine. One
patient in the ergotamine + caffeine group is reported to have discontinued treatment due to an
adverse event, but it is unclear from the report whether the patient withdrew from the trial or
simply failed to complete the ergotamine + caffeine treatment protocol for an individual
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headache (e.g., by taking only the initial dose). No patients withdrew from the ergostine +
caffeine group due to adverse events.

Ergotamine + caffeine + cyclizine vs. ergotamine + caffeine + belladonna alkaloids +
acetophenetidin

A single trial compared these two combinations (Ostfeld, 1961 [Study 3]). No adverse events
data were reported. The incidence of vomiting 15-75 min after treatment was used a measure of
efficacy. Eight of43 patients (19%) vomited after dosing with the ergotamine + caffeine +
cyclizinecombination, compared with 16 of the same 43 patients (37%) after dosing with
ergotamine + caffeine + belladonna alkaloids + acetophenetidin. The difference between the two
treatments was not statistically significant (0.05<p<0.1 0). The investigators speculated that a
larger patient sample might have produced a significant result.

Ergotamine + caffeine + pentobarbital + Bellafoline® (Cafergot® P-B)
vs. ergotamine + caffeine (Cafergot®)

A single trial (Friedman, DiSerio, and Hwang, 1989) compared these two combinations. Overall,
23% ofpatients using Cafergot® P-B (12/52) reported adverse events during this trial, compared
with 24% ofpatients in the Cafergot® group (11/45). This comparison yielded a difference of
proportion of -0.01 (-0.18 to 0.15), which is not statistically significant.

Changes in the severity of nausea and of vomiting were reported as measures ofefficacy.
Patients graded the severity of these symptoms on a scale of 1-5 (none, mild, moderate, severe,
incapacitating) immediately before treatment and at 30, 60, 90, 120, and 180 min. Because of a
significant treatment-by-headache interaction, the data on nausea were analyzed separately for
the first and second headaches treated. The mean change in severity of nausea from 0-2 hrs for
the first headache treated was 0.37 for the Cafergot® P-B group and -0.86 for the Cafergot®
group (no variance data reported). For the second headache, the mean change scores were 0.73,
and -0.14, respectively (no variance data reported). The difference between Cafergot® P-B and
Cafergot® was statistically significant in both cases (p~0.001). The investigators also reported
that Cafergot® P-B was significantly better than Cafergot® for the mean change in severity of
vomiting from 0-2 hrs (p<0.01). Precise mean values were not provided in the text and could not
reliably be read off of the relevant figure.

As adverse events, nausea, vomiting, or both were reported by 3/52 patients (6%) in the
Cafergot® P-B group and 5/45 (11 %) patients in the Cafergot group. The article does not state
whether this difference was found to be significant. Two patients in the Cafergot® P-B group
and 4 in the Cafergot® group withdrew due to adverse events.

Cafergot® with and without self-management training

Holroyd, Cordingley, Pingel, et al. (1989) compared the efficacy and safety of standard acute
drug therapy for migraine (Cafergot®, taken according to the manufacturer's instructions) with
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and without a brief educational intervention designed to help the patient use the medication more
effectively. The incidence of the most commonly reported adverse events was not described
separately for the two treatment groups, but the authors stated that "[p]atients who received self
management training and patients who received standard abortive therapy did not differ
significantly in the drug side effects they reported" (p. 151). Over the course ofthe two-month
long active treatment period, 73% of all patients reported nausea/upset stomach as an adverse
event. Other common adverse events associated with Cafergot® were insomnia (46% of
patients), racing heart (46%), dizziness (39%), tingling in extremities (27%), and weakness in the
legs (27%). Two patients -- one from each treatment group -- withdrew due to adverse events.
In one case, the patient complained that the treatment aggravated mildly varicose veins; in the
other, a patient with a history ofpanic attacks complained of the stimulant effects of Cafergot®.

COMPARISONS WITH NSAIDs

Ergotamine vs. aspirin

Three trials compared ergotamine and aspirin (Hakkarainen, Gustafsson, and Stockman, 1978;
Hakkarainen, Vapaata10, Gothoni, et aI., 1979; Hakkarainen, Quiding, and Stockman, 1980).
None reported the information needed to calculate the difference in the overall proportion of
patients reporting adverse events with ergotamine and aspirin, though they all provided some
data about overall rates of adverse events.

Hakkarainen, Gustafsson, and Stockman, 1978. Twenty-five patients treating seven headaches
with each intervention reported a total of 142 adverse events with ergotamine and 71 with
aspirin; this difference was statistically significant (p<0.01). Data were collected on the
incidence of nausea and vomiting and the effect of these symptoms on working ability, but these
data were not reported. The most commonly reported adverse event was "gastric discomfort"
(43% ofattacks treated with ergotamine vs. 26% of attacks treated with aspirin); it is not clear
whether this category included nausea and vomiting or not. Following gastric discomfort in
frequency were fatigue (22% of attacks vs. 9%) and dizziness (9% vs. 3%). The article does not
state whether the differences between the two treatments were statistically significant for these
individual symptoms. No patients withdrew due to adverse events.

Hakkarainen, Vapaatalo, Gothoni, et al., 1979. Twenty patients treating two headaches with
each intervention reported a total of 29 adverse events with ergotamine and 19 with aspirin; the
difference between the two treatments in this respect was not statistically significant. Nausea and
vomiting were reported as symptoms of the migraine attack in 28/40 (70%) attacks treated with
ergotamine and 21/40 (53%) attacks treated with aspirin; the article does not state whether this
difference was found to be significant. As an adverse event, nausea was reported in 15/40 (38%)
attacks treated with ergotamine and 6/40 (15%) attacks treated with aspirin. The investigators'
analysis found no statistically significant difference between the two treatments in this respect
(no p-value reported). Gastric distress was less common in attacks treated with ergotamine than
in attacks treated with a4>irin (l0% of attacks vs. 20%). Tiredness was reported in 18% of
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attacks treated with ergotamine and 13% of attacks treated with aspirin. The article does not
state whether there were any withdrawals due to adverse events.

Hakkarainen, Quiding, and Stockman, 1980. Twenty-five patients treating seven headaches
with each intervention reported a total of 143 adverse events with ergotamine and 146 with
aspirin. Nausea and vomiting were assessed as adverse events. Nausea was reported in 35% of
attacks treated with aspirin (62/175) and nausea and vomiting in 16% (28/175); for ergotamine,
the corresponding rates were 39% (68/175) and 15% (26/175), respectively. The investigators'
analysis found no significant differences between the two treatments for these symptoms (no p
values reported). The incidence of other reported adverse events (gastric discomfort, dizziness,
fatigue) was lower and very similar for ergotamine and aspirin (see Evidence Table 17 for
details). The article does not state whether there were any withdrawals due to adverse events.

Ergotamine (pr) vs. ketoprofen (pr)

A single trial compared ergotamine to ketoprofen (Kangasniemi and Kaaja, 1992). Both
treatments were administered rectally. The authors stated that "[t]he main symptoms present
during an attack were tiredness (90%), photophobia (70%), and vomiting (64%)," but it is not
clear whether these symptoms were recorded as adverse events or as symptoms of the attacks,
and their incidence is not broken down by treatment group. Reduction in the severity of nausea
from 0 to 2 hrs was reported as a measure of efficacy; the investigators found no significant
difference between ergotamine and ketoprofen for this outcome (p=0.08). Six patients withdrew
from the study, one due to pregnancy, one due to lack ofeffect/burning sensation in the rectum,
and four for unknown reasons.

Ergotamine vs. naproxen sodium

A single trial compared ergotamine tartrate and naproxen sodium (Treves, Streiffler, and
Korczyn,1992). Three patients (of approximately 37) in the ergotamine group reported adverse
events (nausea, 2; dizziness, 1), compared with 8 (of approximately 34) in the naproxen group
(GI discomfort, 7; generalized weakness, 1). Two patients in the ergotamine group and six in the
naproxen group withdrew from the study because of adverse events.

The effects of treatment on the severity and duration ofnausea and vomiting were reported as
measures of efficacy. Severity was measured on a scale of 1-5 (symptom worse, usual severity,
slightly better, substantially better, abolished completely), as was duration (symptom oflonger
duration than usual, usual duration, slightly shorter, substantially shorter, abolished completely).
The investigators found no significant differences between ergotamine and naproxen sodium as
far as their effect on nausea and vomiting were concerned. Scores for the mean effect of
treatment on severity of nausea were 2.17 for naproxen sodium and 2.34 for ergotamine
(P=0.16); mean scores for the effect of treatment on duration of nausea were 2.42 and 2.48,
respectively (P=0.97). Mean scores for the effect of treatment on severity of vomiting were 2.67
and 2.36 for naproxen sodium and ergotamine, respectively (P=0.20), and scores for the effect of
treatment on duration of vomiting were 2.73 and 2.64 (P=0.71).
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Ergotamine + caffeine vs. naproxen sodium

A single trial compared these two treatments (Sargent, Baumel, Peters, et aI., 1988). Adverse
events reported by patients were categorized by severity and duration and described as either
"gastrointestinal" (apparently including nausea and vomiting, though this is not absolutely clear),
"central nervous system," or "other." The incidence, severity, and duration of adverse events in
these categories were not reported, but investigators reported that, overall, ergotamine was
associated with more and longer lasting adverse events than was naproxen sodium. Eight of 48
patients (17%) in the ergotamine + caffeine group reported severe adverse events, compared to
1/48 patients (2%) in the naproxen group. The investigators' analysis found that adverse events
in the CNS (central nervous system) and "other" categories were significantly more severe with
ergotamine than with naproxen sodium (CNS, p=0.015; "other," p=0.029). Naproxen sodium
patients also reported fewer gastrointestinal complaints than did ergotamine + caffeine patients,
but the difference between the two groups was not significant (no p-value reported).

Relief ofnausea at 1 hr and the incidence of vomiting were treated as efficacy measures.
Naproxen sodium provided significantly better relief of nausea at 1 hr than did ergotamine
(p=0.048; no other data reported). Among patients with a history of vomiting during attacks,
13% of attacks treated with naproxen sodium were accompanied by vomiting, compared with
24% of attacks treated with ergotamine. The difference between the two treatment groups in this
respect was not statistically significant (p=0.082).

Two patients withdrew from the ergotamine + caffeine group due to adverse events (severe
chills, generalized pain, shakes, nausea, and restlessness in one patient; mild disorientation, dry
mouth, and lightheadedness in the other). One patient withdrew from the naproxen sodium
group due to moderately severe vomiting and severe upset stomach.

Ergotamine + caffeine + cyclizine (Migwell®) vs. naproxen sodium

A single trial compared the proprietary combination drug Migwell® (ergotamine tartrate 2 mg +
caffeine 91.5 mg + cyclizine chlorhydrate 50 mg) with naproxen sodium (Pradalier, Rancurel,
Dordain, et aI., 1985). Forty-one percent ofpatients in the Migwell® group reported one or more
adverse events, compared with 28% ofpatients in the naproxen sodium group. The article does
not state whether this difference was found to be significant. The most common complaint in
both groups was gastric discomfort; dizziness was a frequent complaint among Migwell®
patients(the incidence of these symptoms was not reported). Four patients in the Migwell®
group withdrew from the study due to adverse events (diarrhea, drowsiness, dizziness, nausea,
shivering, sweating, vomiting), as did one patient in the naproxen group (vomiting).

The mean severity of nausea (0-4: not present, mild, moderate, severe, incapacitating) and the
incidence of vomiting were reported as measures ofefficacy. The investigators' analysis showed
that nausea was significantly less severe (p=0.004) with naproxen sodium when attacks were
tr~ated early (within 2 hrs ofonset). There was no significant difference (p=0.21) between the
two treatments when attacks were treated late (more than 2 hrs after onset). A similar result was
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reported for vomiting. When attacks were treated early, the incidence of vomiting was
significantly lower (p=0.008) in the naproxen sodium group than in the Migwell® group (5% of
attacks vs. 19%). There was no significant difference between the two treatments in this respect
for attacks treated late (no percentages or p-value reported).

Ergotamine + caffeine + butalbital + belladonna alkaloids (Cafergot Comp.®) vs.
pirprofen

A single trial compared Cafergot Comp.® and pirprofen (Kinnunen, Erkinjuntti, FarkkiHi, et aI.,
1988). Of the 61 patients who completed the cross-over, 10 (16%) reported one or more adverse
events with Cafergot Comp.® and 3 (5%) with pirprofen. The difference in proportion was 0.11
(0.0032 to 0.22), which is statistically significant. Nausea and vomiting were recorded as
symptoms of the attack and not as adverse events. At least one of these symptoms was reported
by 27/60 patients (45%) while taking Cafergot Comp.® and 22/60 patients (37%) while using
pirprofen; the difference between the two treatments was not significant (p=0.29). Adverse
events were infrequently reported, and there were no striking differences between Cafergot
Comp.® and pirprofen.

The above data concerned only the 61 patients who completed the trial. Six other patients
dropped out after being recruited, one due to "fear of side-effects," another due to side-effects
(unspecified) during treatment with placebo.

Ergotamine vs. tolfenamic acid

A single trial compared ergotamine tartrate and tolfenamic acid (Hakkarainen, Vapaatalo,
Gothoni, et aI., 1979). Twenty patients treating two headaches with each intervention reported at
total of 29 adverse events with ergotamine and 15 with tolfenamic acid; the difference between
the two treatments in this respect was statistically significant (p<0.05). As symptoms of the
migraine attack, nausea and vomiting were reported in 28/40 attacks treated with ergotamine
(70%) and 17/40 attacks treated with tolfenamic acid (43%); the difference was not statistically
significant (no p-value reported). As an adverse event, nausea was reported in 38% of attacks
treated with ergotamine (15/40) and 13% of attacks treated with tolfenamic acid (5/40); the
investigators found that this difference was statistically significant (p<0.05). The only other
adverse event reported in a significant number of attacks was tiredness, which was more common
(though not significantly more common) with ergotamine than with tolfenamic acid (18% vs.
10% of attacks). The article did not report whether any patients withdrew from the trial due to
adverse events.

COMPARISONS WITH OPIATE ANALGESICS

Ergotamine vs. Doleron®

A single trial compared these two treatments (Hakkarainen, Gustafsson, and Stockman, 1978).
Twenty-five patients treating seven headaches with each intervention reported a total of 142
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adverse events with ergotamine and 49 with Doleron®; this difference was statistically
significant (p<0.001). Data were collected on the incidence of nausea and vomiting and the
effect of these symptoms on working ability, but these data were not reported. The most
commonly reported adverse event was "gastric discomfort" (43% of attacks treated with
ergotamine vs. 9% of attacks treated with Doleron®); it is not clear whether this category
included nausea and vomiting 'or not. Following gastric discomfort in frequency was fatigue
(22% of attacks vs. 9%). The article does not state whether the differences between the two
treatments were statistically significant for these individual symptoms. No patients withdrew due
to adverse events.

Ergotamine vs. Doleron novum®

A single trial compared these two treatments (Hakkarainen, Quiding, and Stockman, 1980).
Twenty-five patients treating seven headaches with each intervention reported a total of 143
adverse events with ergotamine and 103 with Doleron novum®; the article does not state
whether this difference was found to be significant. Nausea and vomiting were assessed as
adverse events. Nausea was reported in 39% of attacks treated with ergotamine (68/175), and
nausea and vomiting in 15% (26/175); for Doleron novum®, the corresponding rates were 23%
(41/175) and 6% (10/175), respectively. The investigators' analysis found that these differences
were statistically significant (p<0.001). The incidence of other reported adverse events (gastric
discomfort, dizziness, fatigue) was lower, with no striking differences between ergotamine and
Doleron novum® (see Evidence Table 17 for details). The article does not state whether there
were any withdrawals due to adverse events.

Ergotamine + caffeine + cyclizine (Migril®) vs. acetaminophen + codeine phosphate
+ buclizine + dioctyl sodium sulphosuccinate (Migraleve®)

One study compared Migril® with Migraleve® (General Practitioner, 1973). Forty-two percent
ofpatients (25/59) reported one or more adverse events during treatment with Migril®, compared
to 34% ofthe same group of patients (20/59) while taking Migraleve®. This comparison yielded
a difference in proportion of 0.084 (-0.090 to 0.25), which is not statistically significant. Nausea
was the most commonly experienced adverse event and was reported by 10/59 patients (17%)
while taking Migril®, and by one of the same 59 patients (2%) while taking Migraleve®.
Dizziness was reported by 9% ofpatients treated with Migril® and no patients on Migraleve®.
Dry mouth was equally common with both treatments (7% ofpatients). The article does not state
whether the differences between the two treatments for these individual symptoms were found to
be significant. The article does not state that any patients withdrew from the trial due to adverse
events, but does report that three patients in the Migril® group and one in the Migraleve® group
"had to omit treatment" due to adverse events. It is not clear precisely what this means.

The mean duration and severity ofnausea and vomiting were reported as measures of efficacy.
The mean duration of nausea in attacks treated with Migril® was 5.3 hrs, compared with 5;8 hrs
for Migraleve®; mean duration ofvomiting for the two treatments was 1.1 hrs and 0.3 hrs,
respectively. Among patients completing the cross-over, there was no significant difference
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between the two treatments for either duration or severity of nausea or vomiting (no p-values
reported).

As an adverse event, nausea was reported by 10/59 patients (17%) while taking Migril®,
compared with 1 of the same 59 patients (2%) while taking Migraleve®. The article does not
state whether this difference was found to be significant.

COMPARISONS WITH MIDRID®

Ergotamine vs. Midrid®

A single trial compared ergotamine and Midrid® (Behan, 1978). Nausea and vomiting were
assessed in this trial as adverse events. Eighteen percent of patients (9/50) reported nausea and
vomiting while taking ergotamine; 8% ofthe same 50 patients (4/50) reported nausea (but not
vomiting) while taking Midrid®. The only other adverse events reported with either of the two
treatments were mild drowsiness (6% ofpatients taking Midrid® and 0 patients taking
ergotamine) and dizziness (4% ofpatients using ergotamine and no patients using Midrid®).
There were no withdrawals due to adverse events, though five patients refused to complete.the
course of ergotamine treatment for an individual headache because of adverse events.

Ergotamine + caffeine vs. Midrid®

One trial compared ergotamine + caffeine and Midrid® (Yuill, Swinbum, and Liversedge, 1972).
A total of 21 % ofpatients (8/38) reported one or more adverse events while taking ergotamine +
caffeine, compared with 24% ofthe same group of patients (9/38) while taking Midrid®. The
difference in proportion was -0.026 (-0.21 to 0.16), which is not statistically significant.

The incidence of nausea and vomiting and the intensity and duration of nausea were reported as
efficacy outcomes. Midrid® was significantly better than ergotamine + caffeine for all these
outcomes. Nausea occurred in 41 % (25/61) of attacks treated with Midrid® and 65% (40/61)
attacks treated with ergotamine + caffeine (p<0.01). The mean intensity ofnausea, recorded after
each attack and measured on a scale of 1-5 (very mild, mild, moderate, severe, very severe), was
1.08 for Midrid® and 1.98 for ergotamine + caffeine (p<0.0025). The mean duration ofnausea
was 2.03 hrs for attacks treated with Midrid® and 6.12 hrs for attacks treated with ergotamine +
caffeine (p<0.0025). Finally, the incidence ofvomiting was significantly lower (p<0.01) in
attacks treated with Midrid® (7%) than in attacks treated with ergotamine + caffeine (25%).

The adverse event most frequently associated with ergotamine + caffeine was mila drowsiness
(13% ofpatients vs. 5% ofMidrid® patients); with Midrid®, the most common adverse event
was a feeling of weakness (15% of patients vs. no ergotamine + caffeine patients). The article
does not state whether there were any withdrawals due to adverse events.
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COMPARISONS WITH SUMATRIPTAN

A single trial compared ergotamine + caffeine (Cafergot®) with oral sumatriptan (Multinational,
1991). Efficacy results were reported in detail for the first attack only; the authors stated that
"results were consistent across all [three] attacks" (p. 316). Adverse events data were reported for
all attacks treated. Overall, 39% of Cafergot® patients (113/290) reported one or more adverse
events over the course of the trial, compared to 45% of sumatriptan patients (130/290). This
comparison yielded a difference in proportion of -0.059 (-0.138 to 0.022), which is not
statistically significant. When the investigators excluded those attacks in which the bad taste of
sumatriptan was the only reported adverse event, the proportion ofattacks with adverse events
was nearly identical in the two groups (25% vs. 24%, respectively).

Sumatriptan was significantly more effective than Cafergot® at reducing the incidence of nausea
within 2 hrs of treatment. There was no significant difference between the two groups in the
incidence of nausea pre-treatment (66% of patients for sumatriptan and 64% for Cafergot®).
However, of those treated with sumatriptan, only 40% reported nausea at 2 hrs compared with
55% ofthose treated with Cafergot® (p<0.001). Sumatriptan was also significantly better than
Cafergot® at reducing the incidence of vomiting. Treatment with sumatriptan reduced the
incidence of vomiting from 0-2 hrs (from 9% to 8%), whereas the incidence of vomiting
increased after treatment with Cafergot® (from 13% to 16%) (p<0.01).

As adverse events, nausea and/or vomiting were reported in 88/812 attacks treated with
Cafergot® (11 %) and in 41/809 attacks treated with sumatriptan (5%). The investigators did not
state whether or not this difference was found to be statistically significant. "Bad taste" was a
complaint in 9% of attacks treated with sumatriptan (69/809) and less than 1% of attacks treated
with Cafergot® (3/812). Other reported adverse events were infrequent, and there were no
striking differences between Cafergot® and sumatriptan. There were nine withdrawals due to
adverse events in the Cafergot® group and six in the sumatriptan group.

COMPARISONS WITH DHE NASAL SPRAY

A single trial (Hirt, Lataste, and Taylor, 1989) compared Cafergot® with DHE nasal spray. The
trial employed a double-dummy technique (see Evidence Table 1), so that all patients used both
nasal spray (DHE or placebo) and tablets (Cafergot® or placebo) for each headache. A total of
52 adverse events were reported by patients using Cafergot®; the same group reported 37
adverse events with DHE nasal spray. Nineteen patients (10%) reported nausea or vomiting
while using Cafergot®, compared with 10 (5%) while using DHE. Eight patients (4%) reported
local reactions with Cafergot®, as did 15 patients (8%) with DHE. One patient withdrew from
the trial due to severe vomiting 15 min after DHE administration. One withdrew after taking
Cafergot®, complaining of loss of smell and a feeling of gastric discomfort. A third patient
withdrew due to severe nausea and vomiting 2 hrs after intake ofCafergot®.
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COMPARISONS WITH ANTINAUSEANTS

A single trial (Hakkarainen and Allonen, 1982) compared ergotamine alone (1 mg), and two
different combinations of ergotamine + metoclopramide (1 mg + 20 mg, 2 mg + 20 mg), with
metoclopramide alone (20 mg). Contradictory information was provided in the article about the
route of administration used: the abstract states that study medications were administered orally,
but the text of the report says that the drugs were supplied in suppository form.

Adverse events data were reported only for those patients who completed the cross-over (22/24).
Twenty-two patients treating two headaches with each intervention reported 31 adverse events
with ergotamine 1 mg, 27 with metoclopramide 20 mg, 20 with ergotamine 1 mg +
metoclopramide 20 mg, and 29 with ergotamine 2 mg + metoclopramide. The article did not
state whether the differences among the various treatments were found to be significant.

There were no significant differences among the four treatments as far as the incidence and
duration of nausea as a symptom ofthe attack were concerned. Nausea was reported as a
symptom of the attack in 35/44 attacks (80%) treated with ergotamine alone, 34/44 attacks (77%)
treated with metoclopramide alone, 31/44 attacks (71 %) treated with ergotamine 1 mg +
metoclopramide, and 27/44 attacks (61 %) treated with ergotamine 2 mg + metoclopramide
(p>O.l). The mean duration of nausea in these cases was 2.3 hrs (± 0.2), 2.4 hrs (± 0.4), 2.3 hrs
(± 0.2), and 2.0 hrs (±0.2), respectively (p>O.l). There were also no significant differences
among the four treatments as far as the incidence of vomiting as a symptom ofthe attack was
concerned. Vomiting was reported as a migraine symptom in 14/44 attacks (32%) treated with
ergotamine alone, 11/44 attacks (25%) treated with metoclopramide alone, 8/44 attacks (18%)
treated with ergotamine 1 mg + metoclopramide, and 10/44 attacks (23%) treated with
ergotamine 2 mg + metoclopramide (p>0.1).

Nausea was reported as an adverse event in 10/44 attacks (23%) treated with ergotamine alone,
4/44 attacks (9%) treated with metoclopramide alone, 1/44 attacks (2%) treated with ergotamine
1 mg + metoclopramide, and 3/44 attacks (7%) treated with ergotamine 2 mg + metoclopramide.
Metoclopramide was significantly better than ergotamine alone in this regard (p<0.01); the
differences between the two combinations and metoclopramide were not statistically significant
(no p-values reported). Tiredness was frequently reported in all four treatment groups (30%,
20%, 27%, and 27% of attacks, respectively); dry mouth was also relatively common (9%, 23%,
11%, and 18% of attacks). Other adverse events were infrequent in all three treatment groups.

COMPARISONS WITH BEHAVIORAL THERAPY

The only trial (Holroyd, Holm, Hursey, et aI., 1988) comparing an ergot alkaloid (ergotamine ±
caffeine) with behavioral therapy (relaxation training + thermal biofeedback) reported no
information on adverse events or on nausea and vomiting as symptoms of migraine.
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CONCLUSIONS

The collection of trials reviewed in this section were conducted over four decades, during which
the diagnosis of migraine has evolved through two sets of diagnostic criteria. Differences in the
specifications for subjects, trial design, and quality, as well as the quality of reporting, make
these trials a challenge to interpret.

Ergotamine has been used alone and in various combination preparations. We sought to answer
several questions. First, is ergotamine alone or in combination with other agents effective in
treating acute migraine headache pain? Is the efficacy of the various ergotamine combination
drugs any different from ergotamine alone in treating acute migraine headache pain or the nausea
and vomiting associated with the migraine? Are there important differences among the
combinations in these respects? Finally, how do ergotamine and ergotamine-containing
combinations compare with other alternative treatments for migraine?

Efficacy of ergotamine tartrate (ET)

Placebo-controlled trials of ergotamine tartrate range from finding no effect (Kangasniemi and
Kaaja, 1992; Waters, 197Gb) to finding large differences favoring ergotamine (Ostfeld, 1961
[Study 1]; Hakkarainen, Vapaatalo, Gothoni, et aI., 1979). Only three studies provided sufficient
information to calculate a quantitative estimate ofthe efficacy ofET compared to placebo; two of
these suggested clinically important benefits from ET. The striking results ofOstfeld (1961
[Study 1]) might be explained by the large dose of ergotamine, rarely used because of the dose
related adverse effects (no data were reported on adverse events in the trial). The three trials
differ in the dose ofET used, the route of administration, and in the definition of migraine used
for inclusion; for these reasons, meta-analysis of these estimates was not attempted.

Efficacy of ergotamine-containing compounds

Ergotamine tartrate + caffeine combinations failed to demonstrate significant differences in
headache relief compared to placebo. Two additional ET-containing proprietary combinations
(Cafergot Comp.® and Cafergot® P-B) were found to be superior to placebo and, in the case of
Cafergot® P-B, superior to ET + caffeine alone. However, another combination of ET +
caffeine + cyclizine (Migwell®) was not found to be any better than placebo in treating nausea.

Comparisons among ergotamine preparations

Compared to the number ofplacebo-controlled trials, the number of trials comparing different
ergotamine-containing compounds is relatively small. One study found Cafergot® P-B superior
to Cafergot® in relieving migraine headache pain severity. Ergotamine + metoclopramide was
found to improve headache duration in one study and to reduce nausea in another when
compared to ergotamine tartrate alone. Otherwise, no significant differences were shown among
ergotamine tartrate, Cafergot®, Cafergot Comp.®, and ergostine.
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Comparisons with other acute migraine drugs

Given equivocal efficacy in placebo-controlled trials, the comparisons of ergotamine-containing
compounds with other agents are difficult to interpret. Two of three comparisons ofET with
aspirin alone found ET significantly better in terms of headache relief. However, ET was not
significantly different from two aspirin-containing compound drugs (Doleron® and Doleron
novum®), three NSAIDs (ketoprofen, naproxen, tolfenamic acid), metoclopramide, or an
isometheptene combination (Midrin®/Midrid®). However, only one of these mostly small
negative trials (Kangasniemi and Kaaja, 1992 [ergotamine versus ketoprofenD ruled out the
possibility of a clinically significant benefit to ET in comparison to the alternative drug.

Ergotamine + caffeine was not significantly different from DHE nasal spray or naproxen but it
did prove inferior to oral sumatriptan and an isometheptene combination (Midrin®) in reducing
headache severity. Cafergot Comp.® was not significantly different from pirprofen in complete
headache relief at 30 min. The ET + caffeine + cyclizine combination (Migwell® or Migril®)
was shown to be worse than naproxen sodium but not significantly different from Migraleve® at
reducing headache severity. The combination ofET + metoclopramide appeared to reduce
headache duration compared with metoclopramide alone.

Drawing conclusions from these studies, most of which provided tests of statistical association
without quantitative estimates of effect sizes, is difficult. We were unable in most cases to
perform any meta-analytic syntheses because of both the lack of data on the size of the effect (or
variance) and the variations in the preparations tested. Were more quantitative estimates of
effect sizes available from these studies, we could have reconciled the differences among
different preparations through mathematical modeling.

Short-term adverse effects associated with ergotamine were consistently demonstrated among the
trials reporting adverse events. Nausea and vomiting were the most commonly observed adverse
events. Ergotamine and ergotamine-containing combinations consistently demonstrated higher
incidence of adverse events than placebo or comparator drugs including sumatriptan,
isometheptene combination, NSAIDs, and dextropropoxyphene compounds. The combination of
ergotamine + metoclopramide did appear to reduce the incidence of nausea and vomiting
compared with ergotamine alone.
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DIHYDROERGOTAMINE (DHE)
NASAL SPRAY

BACKGROUND

Dihydroergotamine (DHE) is a semi-synthetic, hydrogenated ergot alkaloid, which was
developed in an attempt to improve on the adverse events profile of ergotamine tartrate. It has
long been available as a parenteral preparation, suitable for intravenous, intramuscular, or
subcutaneous administration in the acute treatment of migraine. An intranasal form ofthe drug
has recently been approved by the FDA. This formulation has the obvious advantage that it
could be self-administered by patients outside of a clinical setting.

This report focusses on the use ofDHE nasal spray as an acute treatment for migraine attacks,
but also considers one trial in which DHE nasal spray was administered during the migraine
prodrome in an attempt to prevent an impending attack from occurring. The use of parenteral
DHE is discussed in another Technical Review (Duke University Center for Clinical Health
Policy Research, forthcoming).

STUDIES IDENTIFIED

Overview

The literature review identified 13 publications describing 12 separate controlled trials (Bousser
and Loria, 1985; DHE Nasal Spray Multicenter Investigators [DNSMI], 1995; DiSerio, Patin,
and Friedman, 1989; Gallagher, 1996; Hirt, Lataste, and Taylor, 1989; Krause and Bleicher,
1985; Massiou, 1987; Paiva, Esperanca, Marcelino, et aI., 1985; Rohr and Dufresne, 1985;
Sheftell, Byer, Couch, et aI., 1989; Touchon, Bertin, Pilgrim, et al., 1996; Tulunay, Karan,
Aydin, et aI., 1987; Ziegler, Ford, Kriegler, et al., 1994). DiSerio, Patin, and Friedman (1989)
was an abstract describing two trials of identical design, the results of which are more fully
described by the Dihydroergotamine Nasal Spray Multicenter Investigators (DNSMI, 1995); it
was therefore excluded from our analysis. One of the two trials (Study 2) reported in DNSMI
(1995) had already been described in Ziegler, Ford, Kriegler, et al. (1994). For our description of
that trial, we have relied on both publications, since the later report adds some information not
available in the earlier. We refer to the trial as Ziegler, Ford, Kriegler, et aI. (1994) and refer to
the other trial described by the DNSMI as Study 1. Sheftell, Byer, Couch, et al. (1989) was an
abstract of DNSMI, Study 1, which provided no additional information; it has therefore been
excluded. Massiou (1987) was an abstract reporting on two distinct trials, one comparing DHE
with placebo for the short-term prevention ofa migraine attack and the other comparing DHE
with placebo for the acute treatment of an attack. We refer to these two trials as Massiou (Study
1) and (Study 2), respectively; they have separate entries in Evidence Tables 1,4, and 17. Our
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analysis thus included 12 separate trials, described in 11 publications.

Ten of the twelve included trials were comparisons with placebo. Three of these tested two
different doses ofDHE against placebo (Gallagher, 1996; Krause and Bleicher, 1985; Paiva,
Esperanca, Marcelino, et aI., 1985). One trial (Hirt, Lataste, and Taylor, 1989) compared DHE
nasal spray with the proprietary formulation Cafergot® (ergotamine 1 mg + caffeine 100 mg),
and one (Touchon, Bertin, Pilgrim, et aI., 1996) compared DHE with subcutaneous sumatriptan.

Six of the 11 included publications were abstracts and provided limited information (Bousser and
Loria, 1985; Hirt, Lataste, and Taylor, 1989; Krause and Bleicher, 1985; Massiou, 1987; Paiva,
Esperanca, Marcelino, et aI., 1985; Rohr and Dufresne, 1985).

Study design and quality

Seven trials were of cross-over design; five were parallel-group. The number of headaches
treated with each study medication varied from trial to trial (see Evidence Table 1 for details).
Quality scores ranged from 1 (one trial) to 4; the average score was 3.5.

Patient populations

In one trial (Krause and Bleicher, 1985), participants were outpatients at a hospital neurology
department. None of the other 11 studies gave any clear indication of the setting in which
patients were recruited.

One trial included patients with migraine without aura only (Paiva, Esperanca, Marcelino, et aI.,
1985), and one included patients with "migraine," without further specification (Hirt, Lataste,
and Taylor, 1989). The remaining 10 trials included patients with migraine with aura and
patients with migraine without aura.

In one trial, the use of migraine prophylactic medication was cited as an exclusion criterion. In
four trials, the use of prophylactic medication was prohibited for some period before the start of
the trial and for the duration of the trial. In two studies, the use such medication was allowed,
provided the patient's regimen remained unchanged throughout the trial. In the remaining five
cases, no clear indication is given of whether patients were allowed to take prophylactic
medication while participating in the trial.

Five studies did not state what percentage of the patient population were women; in the others,
the percentages ranged from 58-92%. The average age of trial participants was not reported in
five trials; in the others it ranged from 26-42.

There were no unusual inclusion or exclusion criteria.

. Outcome measures analyzed

Six of the 11 included studies that concern the treatment of acute migraine provided the data
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needed to calculate odds ratios or effect sizes for headache relief or effect of treatment on pain.
Two ofthe six used the same 5-point (pt) scale for grading headache relief (DNSMI, 1995 [Study
1]; Ziegler, Ford, Kriegler, et aI., 1994). Two (Gallagher, 1996; Touchon, Bertin, Pilgrim, et aI.,
1996) defined headache relief as a reduction in headache severity from moderate or severe (grade
2 or 3) to mild or none (grade 1 or 0) and reported results in a form that allowed us to calculate
odds ratios. (Gallagher [1996] also measured pain relief on 5-pt scale, but did not provide all the
data needed to calculate an effect size for this outcome.) One trial (Tulunay, Karan, Aydin, et aI.,
1987) measured the effect of treatment on headache pain on a 5-pt scale slightly different from
the one used by the DNSMI (1995) and Ziegler, Ford, Kriegler, et ai. (1994) (see Evidence Table
1 for details). The last of the five trials (Paiva, Esperanca, Marcelino, et aI., 1985) used a 5-pt
scale which was not described.

Four other trials concerning acute treatment did not report any headache relief or severity data
that could be used to calculate an odds ratio or effect size, but did report p-values for these
outcomes (Bousser and Loria, 1985; Hirt, Lataste, and Taylor, 1989; Krause and Bleicher, 1985;
Rohr and Dufresne, 1985). These p-values are reported in Evidence Table 4 and in the text
below.

The remaining trial on acute treatment did not report results on headache relief or severity, but
reported data that could be used to calculate an odds ratio for complete relief of headache
(Massiou, 1987 [Study 2]). Wherever complete relief results were available, they have been
described in Evidence Table 4 and in the text of this report.

The single trial ofDHE nasal spray for the short-term prevention of migraine attacks (Massiou,
1987 [Study 1]) reported data only on the number of attacks prevented by DHE and placebo.

Timepoints analyzed

For the acute treatment studies, efficacy results were reported for various timepoints (2 hrs, 4 hrs,
end of each attack, and timepoint not specified); see Evidence Tables 1 and 4 for details. The
single trial on the use ofDHE for the short-term prevention ofmigraine attacks did not describe
the time frame used when deciding whether or not an attack had been prevented.

EVIDENCE FOR EFFICACY

ACUTE TREATMENT

Comparisons with placebo

Nine trials included comparisons ofDHE nasal spray with placebo for the treatment of acute
migraine. Three of these trials tested two different doses ofDHE against placebo (Gallagher,
1996; Krause and Bleicher, 1985; Paiva, Esperanca, Marcelino, et aI., 1985). In general,
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however, doses and treatment protocols used in the nine placebo-controlled trials were generally
similar, so that results should be comparable across trials.

Bousser and Loria, 1985. This trial did not report any pain results that could be used to
calculate an odds ratio or effect size. The investigators found that DHE, in a dose of 0.9-1.8 mg,
was significantly better than placebo at reducing the severity of headache pain at an unspecified
timepoint (p<0.01), and at providing complete relief at 2 hrs (p<0.01).

DNSMI, 1995 (Study 1). From the continuous data summarized in Evidence Table 1, we were
able to calculate an effect size of 0.30 (-0.08 to 0.68) for headache relief at 2 hrs, which confirms
the study's finding that there was no significant difference between DHE and placebo for this
outcome.

Gallagher,1996. This trial compared two doses ofDHE (2- and 3-mg total doses) with placebo.
Several pain outcomes were reported. The most appropriate for our analysis was the percentage
ofpatients reporting a positive response to treatment, where a "positive response" was defined as
a reduction in headache severity from moderate or severe (grade 2 or 3) to mild or none (grade 1
or 0). (We have termed this "HA relief' in Evidence Table 4.) This outcome was assessed at
several timepoints, including 2 hrs, but precise results were reported only fo
r 4 hrs.

We used data from the first headache only, since doing so allowed us to calculate an odds ratio
for positive response to treatment at 4 hrs. (The study reports that results from the second
headache treated were consistent with the first.) For the comparison ofDHE 2 mg with placebo,
the odds ratio was 6.3 (3.4 to 12), which confirms the study's finding that this dose ofDHE was
statistically significantly better than placebo for this outcome. The odds ratio point estimate,
together with the difference in the proportion ofpatients reporting a positive response (42%)
suggests that the difference was clinically significant as well. For the comparison ofDHE 3 mg
with placebo, the odds ratio was 3.6 (2.0 to 6.5), which agrees with the study's finding that this
dose ofDHE was also statistically superior to placebo. The effect was smaller in magnitude than
was observed with the 2-mg dose, but was large enough to be clinically significant. The
investigators did not directly compare the 3-mg and 2-mg doses of DHE, but we were able to
calculate an odds ratio of 0.57 (0.32 to 1.02) for this comparison, suggesting that there was no
statistically significant difference between them for this outcome.

This study also reported data on complete relief of headache at 4 hrs, but only for the 2-mg dose
ofDHE and only for both headaches combined (see Evidence Table 1). The investigators'
analysis showed DHE 2 mg to be significantly better than placebo for this outcome (p<0.001).

Krause and Bleicher, 1985. This trial also examined two different doses ofDHE (total doses of
0.5-1 mg and 1-2 mg), but did not report any efficacy results for the smaller dose. Only a p-value
was reported for the effect of treatment on headache severity (timepoint unspecified). DHE 1-2
mg was found to be significantly better than placebo for this outcome (p<0.01).

103



DHE nasal spray

Massiou, 1987 (Study 2). The only pain outcome reported in this study was complete relief at 2
hrs. On the basis of the categorical data summarized in Evidence Table 1, we were able to
calculate an odds ratio of 1.9 (0.94 to 4.0) for DHE vs. placebo, which just misses being
statistically significant. The investigators did not perform a statistical analysis on these data,
which were from a trial still in progress.

Paiva, Esperanca, Marcelino, et aL, 1985. This is the third trial comparing two doses ofDHE
with placebo (total doses of 0.5-2 mg and 1-4 mg). It was not randomized and received a low
quality score of 1 (not randomized, double-blind, dropouts not described). Mean headache relief
scores (at an unspecified timepoint) were reported for each treatment group. From the
continuous data summarized in Evidence Table 1, we were able to calculate effect sizes of 0 (
0.78 to 0.78) for the comparison of the smaller dose ofDHE with placebo (mean relief scores
were the same for both treatment groups, with slightly different standard deviations), and 0.09 (
0.70 to 0.87) for the comparison of the larger dose ofDHE with placebo. We were also able to
calculate an effect size of 0.09 (-0.71 to 0.89) comparing the larger dose ofDHE to the smaller.
All three of these effect sizes are statistically insignificant. The investigators found that there
were no statistically significant differences among the three treatments for this outcome.

Rohr and Dufresne, 1985. This study reports a p-value only for the effect of treatment on
headache severity (measured at an unspecified timepoint on a 4-pt scale, which was not
described). The investigators found that DHE was significantly better than placebo for this
outcome (p<0.05). Mean headache duration scores were reported, but we were not able to
calculate an effect size for duration because no variance data were reported, and the p-value
given was from a non-parametric test (Wilcoxon signed rank test).

Tulunay, Karan, Aydin, et al., 1987. From the continuous data summarized in Evidence Table
1, we were able to calculate an effect size for the effect of treatment on headache pain (measured
on a 5-pt scale at the end of each attack). For the comparison of DHE with placebo, the effect
size was 0.11 (-0.40 to 0.63), which confirms the study's finding that there was no significant
difference between the two treatments for this outcome.

Ziegler, Ford, Kriegler, et aL, 1994. From the continuous data summarized in Evidence Table 1,
we were able to calculate an effect size of 0.53 (0.13 to 0.92) for headache relief at 2 hrs, which
confirms the study's finding that DHE was statistically significantly better than placebo for this
outcome at this timepoint. The effect size from this study is very close to that calculated for the
trial of identical design described as Study 1 in the report of the DNSMI (1995), though in the
latter case, the effect size (0.30 [-0.08 to 0.68]) failed to attain statistical significance.

Meta-analysis. Four of the above comparisons with placebo provided effect size estimates
suitable for meta-analysis (DNSMI, 1995; Paiva, Esperanca, Marcelino, et al., 1985; Tulunay,
Karan, Aydin, et aI., 1987; Ziegler, Ford, Kriegler, et aI., 1994). We chose the effect size for the
higher dose ofDHE (1-4 mg) in the Paiva, Esperanca, Marcelino, et al. study (1985), because
that dose was closer to the doses used in the other trials. The effect size estimates from the four
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trials were not heterogeneous (X2 = 0.257,3 d.f., p=OA6), and the estimate obtained by combining
them was 0.34 (0.10 to 0.57), indicating a statistically significant effect in favor ofDHE. The
summary effect size is comparable in magnitude with the results reported in the DNSMI trial
(1995), which found a difference ofOA points (on a 5-point scale) in mean 2-hr headache relief
scores between DHE and placebo.

Comparisons with other agents

DHE vs. ergotamine + caffeine (Cafergot®). A single trial (Hirt, Lataste, and Taylor, 1989)
compared DHE nasal spray with Cafergot® for the acute treatment of migraine. Patients
measured headache relief at an unspecified timepoint on a scale which is not fully described (it
may be inferred that the scale included "greatly improved" and "headache stopped," but that is
all). Overall, the investigators reported no significant difference between DHE and Cafergot®
for this outcome (no p-value reported). We were not able to calculate an odds ratio or effect size
on the basis of the data reported in the study.

Nausea and vomiting were considered adverse events in this trial. Ten patients reported one or
both of these symptoms while using DHE, compared with 19 while taking DHE. One patient
withdrew from the trial due to severe vomiting 15 min after DHE administration; one withdrew
due to severe nausea and vomiting 2 hrs after intake of Cafergot®.

DHE vs. subcutaneous sumatriptan. One trial compared DHE nasal spray with subcutaneous
sumatriptan (Touchon, Bertin, Pilgrim, et aI., 1996). This study defined headache relief as a
reduction in headache severity from moderate or severe (grade 2 or 3) to none or mild (grade 0 or
1). Results for this outcome were not reported in the text of the article and had to be estimated
from a (fairly crude) figure. On the basis of the (estimated) results summarized in Evidence
Tables 1 and 4, we were able to calculate an odds ratio of 0.25 (0.17 to 0.37) for the comparison
ofDHE with sumatriptan for headache relief at 2 hrs, which confirms the study's finding that
sumatriptan was significantly more effective than DHE for this outcome. The study also reported
results for complete relief at 2 hrs (again, only in the form of a figure), from which we were able
to calculate an odds ratio of 0.23 (0.16 to 0.33), which confirms the study's finding that
sumatriptan was also significantly more effective than DHE for this outcome.

SHORT-TERM PREVENTION

A single trial (Massiou, 1987 [Study 1]) examined the question of whether a 2-mg dose ofDHE,
administered during the migraine prodrome, would effectively prevent an attack. Ninety-one
patients completed the cross-over and were included in the efficacy analysis. Thirty-six percent
(33 patients) had no migraine attack following treatment with DHE, compared with 26% (24
patients) with no attack following treatment with placebo. The investigators' analysis found this
difference to be significant (p<0.05). We were not able to calculate an odds ratio or effect size
for this outcome on the basis of the data reported in the study.
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ADVERSE EVENTS

The available data on adverse events are summarized in Evidence Table 17. Only three of the
included placebo-controlled trials reported data that permitted comparison of the overall
proportion of patients reporting adverse events with DHE nasal spray and with placebo (Krause
and Bleicher, 1985; Tulunay, Karan, Aydin, et aI., 1987; Ziegler, Ford, Kriegler, et aI., 1994).
Krause and Bleicher (1985) reported data only on those adverse events that were considered by
the investigators to be drug related. Of 14 patients using a total DHE dose of 1-2 mg (2-4
sprays), only 1 (7%) reported any drug-related reactions, compared with 5/15 patients (33%)
using a lower dose ofDHE (0.5-1 mg, 2-4 sprays), and no patients using placebo. The difference
between the lower dose ofDHE (0.5-1 mg) and placebo was statistically significant, but the
differences between the higher dose of DHE and placebo, and between the two DHE doses, were
not. The remaining two trials (Tulunay, Karan, Aydin, et aI., 1987; Ziegler, Ford, Kriegler, et aI.,
1994) found similar differences in the overall proportion ofpatients using DHE and placebo who
reported adverse events (20% vs. 7% and 29% vs. 11%, respectively), though the difference was
statistically significant only for Ziegler, Ford, Kriegler, et aI. (1994).

Two trials included treatment arms in which patients used a higher than 2-mg dose ofDHE. In
Gallagher (1996), the incidence of the most commonly reported adverse events was slightly
higher with a 3-mg dose ofDHE than with a 2-mg dose. The only trial which permitted patients
to administer up to 4 mg ofDHE (paiva, Esperanca, Marcelino, et aI., 1985) did not report any
detailed information about adverse events.

In the single cross-over trial comparing DHE with Cafergot® (Hirt, Lataste, and Taylor, 1989), a
total of37 adverse events were reported with DHE and 52 with Cafergot®. Nausea and vomiting
were considered adverse events in this trial. Ten patients reported one or both of these symptoms
while using DHE, compared with 19 while taking Cafergot®. One patient withdrew from the
trial due to severe vomiting 15 min after DHE administration; one withdrew due to severe nausea
and vomiting 2 hrs after intake of Cafergot®.

The only trial comparing DHE nasal spray with subcutaneous sumatriptan (Touchon, Bertin,
Pilgrim, et aI., 1996) reported that a significantly smaller percentage of patients reported adverse
events with DHE than with sumatriptan (22% vs. 43%).

In general, the adverse events reported in association with DHE use were described by
investigators as mild or moderate in nature. By far the most common events reported were nasal
congestion or irritation, throat irritation, unpleasant taste, and other local reactions related to the
route ofadministration.

CONCLUSIONS

The nine separate placebo-controlled trials ofDHE nasal spray provided generally consistent

106



DHE nasal spray

evidence for efficacy. Meta-analysis was possible only for continuous outcomes. Three of the
four trials contributing to the meta-analysis were individually negative (Le., their effect sizes
were statistically insignificant), but the effect size estimates from the four trials were
homogeneous, and a combined estimate (0.34 [0.10 to 0.57]) showed a statistically significant
benefit in favor of DHE. The magnitude ofthe benefit was, however, small to moderate.

Dichotomous headache relief data were consistent with these results in two trials, one positive
(Gallagher, 1996), and one just missing statistical significance (Massiou, 1987 [Study 2]). Four
additional trials reported p-values only, but did not permit calculation of efficacy parameters.

Three comparisons of different doses ofDHE were inconclusive.

In the only two studies comparing DHE nasal spray with other active treatments, no significant
difference was observed between DHE and Cafergot® for headache relief, and subcutaneous
sumatriptan was found to be significantly better than DHE at providing headache relief and
complete relief at 2 hrs.

Adverse events reported in association with DHE were generally mild to moderate and were
clearly related to the intranasal route of administration. The rate of adverse events was similar to
that observed with Cafergot® in one comparative study and significantly lower than that
observed with subcutaneous sumatriptan in another.
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BACKGROUND

Though the pathophysiology ofmigraine is not well understood, serotonin (5-hydroxytryptamine
or 5-HT) is believed to playa central role. In recent years, a number of subtypes of 5-HT
receptors have been described. Of special interest are the 5-HTm receptors, which are mostly in
the cranial vessels, where they mediate vasoconstriction when activated. Ergotamine tartrate,
dihydroergotamine mesylate, and sumatriptan (3-[2-(dimethyl-amino)ethyl]-N-methylindole-5
methanesulfonamide) are all potent agonists of the 5-HTm receptors, but sumatriptan is more
selective for the 5-HTm receptors than the other two agents. In therapeutic doses, it effectively
constricts cranial blood vessels, but has only weak constricting effects on peripheral blood
vessels like the coronaries.

Sumatriptan has been commercially available in the US in subcutaneous form since 1993 and in
oral form since 1995. An intranasal form of the drug has been developed by the manufacturer,
Glaxo-Wellcome, and is currently under review by the FDA. Intravenous use of sumatriptan has
largely been abandoned because of the high number of adverse events associated with this route
of administration.

STUDIES IDENTIFIED

Overview

The literature review identified a total of 24 publications reporting on 23 independently
conducted controlled trials of subcutaneous sumatriptan for the acute treatment of migraine
(Akpunonu, Mutgi, Federman, et al., 1995; Bates, Ashford, Dawson, et aI., 1994; Boureau,
Chazot, Emile, et aI., 1995; Bousser, d'Allens, and Richard, 1993; Cady, Dexter, Sargent, et aI.,
1993; Cady, Wendt, Kirchner, et aI., 1991; Dahl<>f, Edwards, and Toth, 1992; Ensink, 1991;
Facchinetti, Bonellie, Kangasniemi, et aI., 1995; Gobel and Krapat, 1993; Gross, Kay, Turner, et
aI., 1994; Henry and d'AlIens, 1993; Jensen, Tfelt-Hansen, Hansen, et aI., 1995; Luciani,
Osterhaus, and Gutterman, 1995; Mathew, Dexter, Couch, et al., 1992; Russell, Holm-Thomsen,
Rislwj Nielsen, et aI., 1994; Schoenen, Bulcke, Caekebeke, et aI., 1994; Solbach and Waymer,
1993; Subcutaneous Sumatriptan International Study Group, 1991; Sumatriptan Auto-Injector
Study Group, 1991; Thomson, Arthur, Bergin, et aI., 1993; Touchon, Bertin, Pilgrim, et al.,
1996; Visser, Ferrari, Bayliss, et aI., 1992; Winner, Ricalde, Leforce, et aI., 1996). Cady, Wendt,
Kirchner, et ai. (1991) reported on two separate, identical trials, but combined the results, and so
is counted as a single trial here. Ensink (1991) reported, separately, the results of two different
trials (Studies 1 and 2). Four trials compared sumatriptan with other active treatments (Boureau,
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Chazot, Emile, et aI., 1995; Schoenen, Bulcke, Caekebeke, et aI., 1994; Touchon, Bertin,
Pilgrim, et aI., 1996; Winner, Ricalde, Leforce, et aI., 1996); the remaining 19 were placebo
controlled.

Six trials which met our general inclusion criteria were excluded from the efficacy and adverse
events analyses. Two of these compared sumatriptan with an assortment of "usual treatments"
for migraine, including analgesics (simple and combination), ergot derivatives, and NSAIDs
(Boureau, Chazot, Emile, et aI., 1995; Schoenen, Bulcke, Caekebeke, et aI., 1994). These trials
are summarized in Evidence Table 1 and commented on below, but they were excluded from the
efficacy and adverse events analyses because the comparator treatments were neither
standardized nor well characterized. Four placebo-controlled trials were not considered in the
efficacy and adverse event analyses because they did not include a 6-mg treatment arm (DahlOf,
Edwards, and Toth, 1992; Ensink, 1991 [Study 1]; Thomson, Arthur, Bergin, et aI., 1993; Visser,
Ferrari, Bayliss, et aI., 1992); these four studies are summarized in Evidence Table 1.

One placebo-controlled trial was excluded altogether because it did not report pain outcomes, but
rather measured the effect of sumatriptan on migraine patients' psychological status (Gobel and
Krapat, 1993). Two reports were dependent on data collected by Cady, Wendt, Kirchner, et ai.
(1991) and have also been excluded from the present analysis: Luciani, Osterhaus, and
Gutterman (1995) examined patient preference data not reported by Cady, Wendt, Kirchner, et
aI., and Solbach and Waymer (1993) re-analyzed the efficacy data from Cady, Wendt, Kirchner,
et ai. to examine the question ofwhether sumatriptan is effective in relieving migraines that
occur in connection with the menstrual cycle. We have, in general, avoided reporting the results
of such post-hoc subgroup comparisons. Finally, Ensink (1991), Study 2, reported on a trial that
is more fully described in Mathew, Dexter, Couch, et ai. (1992) and was therefore excluded from
our analysis.

Thus, a total of 15 independent trials, reported in 15 separate publications, have contributed to
the efficacy and adverse events analyses. Thirteen of these are placebo-controlled trials, and two
compare sumatriptan with another active treatment (subcutaneous and intranasal
dihydroergotamine).

Study design and quality

Ten of the included trials were ofparallel-group design; five were cross-over. The number of
headaches treated with study medication varied considerably (see Evidence Table 1). Quality
scores ranged from 2 (one trial) to 5 (six trials); the average score was 4.1.

Patient populations

The majority of studies did not clearly indicate in what setting patients were recruited (see
Evidence Table 1 for information about individual trials). In only three cases were patients
explicitly said to have been recruited in a general practice setting (Jensen, Tfelt-Hansen, Hansen,
et aI., 1995; Sumatriptan Auto-Injector Study Group, 1991; Russell, Holm-Thomson, Rislwj
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Nielsen, et aI., 1994). One trial recruited patients as they presented with acute migraine to the
emergency department (Akpunonu, Mutgi, Federman, et aI., 1995).

In six of the included trials, patients received treatment in a clinical setting; in nine, they
administered treatment themselves at home. Of the studies in which treatment was taken at
home, six used a modified insulin injector (manufactured by Owen-Mumford, UK) and three
used a cartridge-system injector (Glaxo pen).

Most of the trials included both patients with migraine without aura and patients with migraine
with aura, as defined by the IHS criteria. The only exceptions were Bates, Ashford, Dawson, et
aI. (1994), which looked specifically at the effect of sumatriptan on migraine with aura (results
discussed below); Facchinetti, Bonellie, Kangasniemi, et aI. (1995), which examined the effect of
sumatriptan on attacks of migraine without aura occurring around the menstrual cycle; and
Russell, Holm-Thomson, Rislwj Nielsen, et aI. (1994), which attempted to determine whether
sumatriptan is safe and effective for patients diagnosed with migraine by their general
practitioner, whether or not that diagnosis is confirmed by the IHS criteria (see Evidence Table
1). Bousser, d'AlIens, and Richard (1993) used the IHS criteria for diagnosing migraine, but
focused on "early-morning migraine" (not a distinct IHS diagnosis) as a model ofan especially
severe and difficult-to-treat attack. Only two studies reported data on the effect of migraine type
(with or without aura) on headache relief rates (Subcutaneous Sumatriptan International Study
Group, 1991; Sumatriptan Auto-Injector Study Group, 1991); the results ofthese two studies are
reported below.

In general, migraine patients who also had other types ofheadache were not excluded from the
trials analyzed here, provided they could distinguish their migraine attacks from other types of
headache. Exceptions are noted in Evidence Table 1.

Three trials explicitly excluded patients taking drugs for migraine prophylaxis, six permitted
patients to continue on their prophylactic medication, and six provided no information on the
topic (see Evidence Table 1). One study (Henry and d'AlIens, 1993) specifically examined the
efficacy and safety of sumatriptan in patients taking oral dihydroergotamine for migraine
prophylaxis (see Evidence Table 1 for results). Only one study (Bousser, d'Allens, and Richard,
1993) reported any data comparing patients taking prophylactic medication with patients not
taking prophylaxis, and those data concerned adverse events only (see Evidence Table 1).

The percentage of the patient population who were women ranged from 73-100%; average ages
ranged from 37-44.

Outcome measures analyzed

In all but one of the trials included in this report, the primary measure of efficacy was the
percentage of patients experiencing headache relief, defined as a reduction in headache pain from
grade 2 (moderate) or 3 (severe) to grade 1 (mild) or 0 (none). The sole exception was Bates,
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Ashford, Dawson, et aI. (1994), which examined the question of whether sumatriptan, taken
during the aura phase while the headache is still grade 0 or 1, prevents or delays the development
of a grade 2-3 headache.

Some trials also reported separate data on the percentage of patients experiencing complete relief
of headache pain, defined as an improvement from a headache of grade 2 or 3 to no headache at
all (grade 0). Wherever such data were available, they have been included in the efficacy
analysis.

Six trials provided information on headache recurrence.

Timepoints analyzed

In the general methodology section of this report, 2 hrs was identified as the main timepoint for
evaluating the efficacy ofdrug treatments for acute migraine. Since subcutaneous sumatriptan is
a parenterally administered and fast-acting agent, many ofthe trials we identified also measured
outcomes at 1 hr, and a few provided only I-hr data. In one trial (Mathew, Dexter, Couch, et aI.,
1992), 2-hr data were provided, but could not be included in the efficacy analysis because of the
influence of rescue medication taken by many patients at 1 hr.

In order to provide the most complete picture possible of the efficacy of subcutaneous
sumatriptan, we have presented and analyzed both 1- and 2-hr data for both headache relief and
complete relief (Evidence Tables 5-8). One study (Akpunonu, Mutgi, Federman, et aI., 1995)
reported headache relief outcomes at time of discharge from the emergency department and
stated that the median time to discharge was 60 min and 96 min for the sumatriptan and placebo
groups, respectively; efficacy data from that study are analyzed with the 2-hr data. The single
study that provided only 90-min data (Cady, Dexter, Sargent, et aI., 1993) is also analyzed along
with the 2-hr studies.

Analysis of cross-over trials

As stated above, five of the trials identified by the literature search and included in the efficacy
and adverse events analyses were ofcross-over design (Bousser, d'AlIens, and Richard, 1993;
Cady, Dexter, Sargent, et aI., 1993; Jensen, Tfelt-Hansen, Hansen, et aI., 1995; Russell, Holm
Thomson, Rislwj Nielsen, et aI., 1994; Touchon, Bertin, Pilgrim, et aI., 1996). For the purposes
of calculating measures of efficacy for these studies, in every case but one (Touchon, Bertin,
Pilgrim, et aI., 1996) we used first period data only and analyzed the data as if the study were of
parallel-group design. We expect that this method will result in a loss ofpower, but not
otherwise bias the efficacy estimate.

This methodological decision is justified by the characteristics and data reporting methods of the
studies involved. In the case ofBousser, d'AlIens, and Richard (1993), a significant carry-over
effect (treatment-period interaction) was detected for some of the secondary efficacy outcomes,
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including complete relief. In Cady, Dexter, Sargent, et ai. (1993), and Jensen, Tfelt-Hansen,
Hansen, et aI. (1995), it proved impossible on the basis of the published report to determine the
number ofpatients in the various treatment groups for any but the first headache treated (i.e.,
period one data). Russell, Holm-Thomson, Rish0j Nielsen, et ai. (1994) provided complete
information for both attacks treated, but the first attack was analyzed as a parallel-group study for
the sake of consistency with these other trials. We made an exception only in the case of
Touchon, Bertin, Pilgrim, et aI. (1996), because data from that study were presented only for both
periods combined; hence, an efficacy estimate could be calculated only from the combined data.
Patients in this trial treated a single headache in each of the two cross-over periods.

Establishment of 6 mg as the standard dose

Early dose-ranging trials (Mathew, Dexter, Couch, et aI., 1992; Subcutaneous Sumatriptan
International Study Group, 1991) found that 6- and 8-mg doses of subcutaneous sumatriptan
were comparable in efficacy and were more efficacious than all lower doses (1, 2,3, or 4 mg).
The 6-mg dose was better tolerated than the 8-mg dose in Mathew, Dexter, Couch, et ai. (1992).
(See Evidence Table 1 for a more detailed summary ofresults.)

Most subsequent trials have used a 6-mg dose of sumatriptan, in either a one- or two-dose
regimen. In addition, 6 mg is the only dosage commercially available in the US (Imitrex®), and
the auto-injector used by most patients does not allow administration of a partial dose. For all
these reasons, the efficacy and adverse events analyses below include only trials with a 6-mg
treatment arm. Studies which did not include a 6-mg arm, but which otherwise met our inclusion
criteria, are summarized in Evidence Table 1.

One- vs. two-dose regimen

Six of the 15 trials included in the efficacy and adverse events analyses permitted or required a
second dose of study medication before 2 hrs for patients who did not adequately respond to the
first. However, two studies, which will be discussed in greater detail below (Cady, Wendt,
Kirchner, et aI., 1991; Subcutaneous Sumatriptan International Study Group, 1991), suggest that
there is no additional benefit to a second injection of sumatriptan under these circumstances. For
this reason, when reporting 2-hr efficacy scores in Evidence Tables 6 and 8, we have combined
patients taking one dose of study medication and those taking two (this is also the way data are
reported in most of the studies). The treatment groups included in each set of numbers are
indicated in parentheses under the entry.

EVIDENCE FOR EFFICACY

Headache relief in patients using a one- or two-dose regimen

Data on the number ofpatients experiencing headache relief (as defined above) at 1 and 2 hrs are
presented in Evidence Tables 5 and 6, respectively. At 1 hr, the proportion ofpatients achieving
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relief after treatment with sumatriptan ranged from 55% to 88%, compared to 10% to 30% of
patients taking placebo. The odds ratios for the 10 placebo-controlled studies providing I-hr
headache relief data showed a trend toward heterogeneity (p=0.1 049), which appeared to be due
to one small study (Gross, Kay, Turner, et aI., 1994) with a particularly high odds ratio. The
combined odds ratio for the 10 studies (including Gross, Kay, Turner, et aI., 1994) was 8.6 (6.5
to 11). Excluding the apparent outlier study resulted in a similar combined odds ratio of 8.2 (6.4
to 10.5) and improved homogeneity (p=0.3072).

By 2 hrs, the proportion of patients using sumatriptan who experienced headache relief rose to
between 61% and 88%, compared to 12% to 38% ofpatients using placebo. Odds ratios for the
10 trials reporting 2-hr headache relief data were homogeneous (p = 0.33), and the combined
odds ratio for the 10 studies was 9.0 (7.2 to 11).

Two trials compared subcutaneous sumatriptan with another active treatment: dihydroergotamine
(DHE), administered subcutaneously (Winner, Ricalde, Leforce, et aI., 1996) and intranasally
(Touchon, Bertin, Pilgrim, et aI., 1996). Winner, Ricalde, Leforce, et aI. (1996) found that
sumatriptan was more effective than subcutaneous DHE (1 mg) at providing headache relief at 1
and 2 hrs (see Evidence Tables 5 and 6). At 3 and 4 hrs, however, there was no statistical
difference in headache reliefbetween the two treatment groups. At 24 hrs, significantly more
DHE patients had relief (see Evidence Table 1 for details). Touchon, Bertin, Pilgrim, et aI.
(1996) also found sumatriptan more effective than dihydroergotamine at providing HA relief at 1
and 2 hrs (p<0.001); headache recurred within 24 hrs in 31% of sumatriptan- and 17% ofDHE
treated patients (no p-value).

Complete relief of headache in patients using a one- or two-dose regimen

Data on the number ofpatients experiencing complete relief (as defined above) at 1 and 2 hrs are
presented in Evidence Tables 7 and 8, respectively. At 1 hr, the proportion of patients with
complete relief after treatment with sumatriptan ranged from 31 % to 49%, compared to 3% to
11% of patients taking placebo. The odds ratios for the six placebo-controlled studies providing
I-hr complete relief data were homogeneous (p=0.45), and their combined odds ratio was 7.9
(5.5 to 11).

By 2 hrs, the proportion ofpatients using sumatriptan who experienced complete relief of their
headache rose to between 45% and 64%, compared to 8% to 18% ofpatients using placebo. The
results were once again homogeneous (p=0.80), and the combined odds ratio for the six trials
reporting 2-hr complete relief data was 7.7 (5.3 to 11).

Relative efficacy of one- and two-dose regimens

Two studies examined the question of whether a second dose of sumatriptan, taken 1 hr after the
first, provides any additional relief. Cady, Wendt, Kirchner, et aI. (1991) randomized 1,104
patients to the following treatment groups: placebo + placebo, sumatriptan 6 mg + placebo, and

113



Subcutaneous sumatriptan

sumatriptan 6 mg + sumatriptan 6 mg. All patients who were not headache free (grade 0) 1 hr
after the first dose of study medication received a second dose according to the above
randomization schedule; outcomes were measured again 1 hr after the second dose. The authors
found no statistical evidence for differences in pain variables or associated symptoms between
the sumatriptan + placebo group (n=178) and the sumatriptan + sumatriptan group (n=187),
though no raw data are reported.

In a trial undertaken by the Subcutaneous Sumatriptan International Study Group (1991), 639
patients were randomized to receive either placebo, 6 mg of subcutaneous sumatriptan, or 8 mg
or subcutaneous sumatriptan as the initial treatment for a migraine attack. All patients not
completely free of pain (grade 0) at 1 hr were given a second dose according to the following
schedule: those who had received placebo or 8 mg of sumatriptan were given placebo, and those
who had received 6 mg of sumatriptan received either placebo or an additional dose of 6 mg of
sumatriptan. One hr after the second dose, 75% (83/110) of those who had been treated with
sumatriptan 6 mg + placebo had achieved relief, compared to 81% (86/1 06) of those treated with
two doses of sumatriptan 6 mg. The difference between the two groups was not significant (95%
CI for difference: -5 to +17%).

Effect of migraine type and duration of attack before treatment on headache relief

Two trials (Subcutaneous Sumatriptan International Study Group, 1991; Sumatriptan Auto
Injector Study Group, 1991) examined the effect of migraine type (with or without aura) and
duration of attack prior to treatment (:;:; 4 hrs or > 4 hrs) on the headache relief provided by
sumatriptan. Both studies concluded that neither variable has any effect on patients' response to
the drug, though only one of the studies (Sumatriptan Auto-Injector Study Group, 1991) reported
data in support of this conclusion. In this study, the proportion ofpatients experiencing headache
relief at 60 min after treatment with 6 mg of sumatriptan was 69% among patients treating an
attack of migraine with aura and 73% among those treating an attack without aura; corresponding
rates among patients taking placebo were 26% and 24%, respectively. Similarly, among patients
treating their headache early (within 4 hrs of onset of symptoms), headache relief was
experienced at 60 min by 75% ofpatients using sumatriptan, compared to 25% ofpatients using
placebo. Among patients who took treatment later than 4 hrs after onset of their symptoms, the
rates were 71 % for sumatriptan-treated patients and 25% for placebo-treated patients.

Headache recurrence

Ofthe studies included in this analysis, only four placebo-controlled trials (Bousser, d'AlIens,
and Richard, 1993; Henry and d'AlIens, 1993; Subcutaneous Sumatriptan International Study
Group, 1991; Sumatriptan Auto-Injector Study Group, 1991) and two comparator trials
(Touchon, Bertin, Pilgrim, et aI., 1996; Winner, Ricalde, Leforce, et aI., 1996) provided usable
information about the rate of headache recurrence (variously defined) among patients whose
headaches were initially successfully treated with study medication. In the placebo-controlled
studies, recurrence rates among placebo-treated patients range from 18% to 46%, while rates
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among sumatriptan patients range from 35% to 47%. Winner, Ricalde, Leforce, et ai. (1996)
reported that 45% of sumatriptan-treated patients experienced headache recurrence within 24 hrs,
compared to 18% ofpatients treated with subcutaneous dihydroergotamine. Touchon, Bertin,
Pilgrim, et ai. (1996) found 31% of sumatriptan-treated patients and 17% ofpatients treated with
intranasal dihydroergotamine experienced recurrent headache within 24 hrs.

Sumatriptan taken during the migraine aura

One study (Bates, Ashford, Dawson, et aI., 1994) examined the question of whether sumatriptan,
taken during the migraine aura while the headache is still mild or non-existent (grade 1 or 0),
prevents or delays the development of a grade 2 or 3 headache. Only 51% of evaluable patients
(85/167) had a grade 0 or 1 headache at the time the study medication was administered, so the
power of the study to address this question was reduced. Nevertheless, the data that were
collected suggest that sumatriptan, taken as described above, does not prevent the development
of a moderate to severe migraine headache. The proportion ofpatients who started with a grade
oor 1 headache and developed a grade 2 or 3 headache within 6 hrs was similar in the
sumatriptan and placebo groups, 68% (25/37) and 75% (33/44), respectively.

Sumatriptan vs. "customary treatment"

Finally, two studies which were not included in the efficacy and adverse events analyses
compared the efficacy and tolerability of sumatriptan with an assortment of frequently used
acute treatments for migraine (Boureau, Chazot, Emile, et aI., 1995; Schoenen, Bulcke,
Caekebeke, et aI., 1994). Neither trial was double-blind, and both received low quality scores: 2
(randomized, not double-blind, dropouts described) and 1 (not randomized, not double-blind,
dropouts described), respectively. Schoenen, Bulcke, Caekebeke, et ai. (1994) compared
sumatriptan with the treatments customarily used by a group ofpatients and found that
sumatriptan was significantly more effective at providing headache relief at 1 and 2 hrs.
Combining data from all attacks (up to 6), the mean percentage ofpatients experiencing relief 1
hr after taking sumatriptan was 69%; by 2 hrs, the figure had risen to 82%. The corresponding
figures among patients following their usual treatment regimens were 19% and 31% at 1 and 2
hrs, respectively. Boureau, Chazot, Emile, et ai. (1995) compared sumatriptan with a range of
treatments customarily prescribed for acute migraine by specialists and found that sumatriptan
was significantly more effective at providing headache relief at 2 hrs. Cross-over analysis of all
attacks treated (up to 24) revealed that an average of 78% of attacks per patient were successfully
relieved at 2 hrs in patients taking sumatriptan, compared with 34% ofattacks per patient among
those using on the usual treatments (p<0.001). Moreover, at 2 hrs, an average of 63% of attacks
per patient were completely relieved (grade 0) by sumatriptan, compared with 15% for the usual
treatments (p<0.001). Schoenen, Bulcke, Caekebeke, et ai. (1994), in particular, underscores the
inadequacy of many of the treatment regimens currently (and regularly) used by migraine
patients: of 698 headaches treated with the patients' "usual treatments," only 166 were
considered by the investigators to have been adequately treated according to internationally
accepted treatment recommendations concerning dosage and the concomitant use of antiemetics.
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ADVERSE EVENTS

Available data

Evidence Table 17 provides a summary of all the abstractable data on adverse events from the
trials included in the efficacy analysis. Data from cross-over studies (Bousser, d'AlIens, and
Richard, 1993; Cady, Dexter, Sargent, et aI., 1993; Jensen, Tfelt-Hansen, Hansen, et al., 1995;
Russell, Holm-Thomson, Rish0j Nielsen, et aI., 1994; Touchon, Bertin, Pilgrim, et aI., 1996) are
for all attacks treated. Evidence Tables 18 and 19 provide an additional summary of the
available information on the percentage ofpatients reporting adverse events in general (not
necessarily drug related) and the percentage reporting adverse events considered by the
investigators to be drug related.

Overall proportion of patients reporting adverse events

Very limited conclusions can be drawn from the data presented in Evidence Tables 18 and 19.
The difference-in-proportion numbers from Evidence Table 18 suggest that a higher percentage
ofpatients (approximately 24% more) experience adverse events on sumatriptan than on placebo,
and that higher percentages ofpatients taking two doses of sumatriptan report adverse events
than patients taking one. The data in Evidence Table 19 suggest, above all, that there is a good
deal of variation from study to study in the criteria used to decide whether or not a given adverse
event is drug related.

Most common adverse events associated with sumatriptan

The most commonly reported adverse events among sumatriptan-treated patients which were not
commonly reported among patients treated with placebo were injection-site reactions, flushing,
dizziness or vertigo, and paresthesia or tingling. These symptoms were universally characterized
in the literature as minor and transient.

Reported rates of injection-site reactions for patients treating a single headache with a single
injection of sumatriptan range from 10 % (Sumatriptan Auto-Injector Study Group, 1991; Gross,
Kay, Turner, et aI., 1994) to 60% (Mathew, Dexter, Couch, et aI., 1992). This fairly common
local reaction to subcutaneous sumatriptan may have had the effect of unblinding treatment in
some instances.

Chest symptoms

Transient chest symptoms were described, in varying degrees ofdetail, in 10 of our 15 trials.
Bousser, d'Allens, and Richard (1993) reported that 1% (1/92) ofsumatriptan patients
experienced "laryngeal oppression" and 1% "thoracic pressure." Henry and d'Allens (1993)
stated that 11% (4/37) of patients taking sumatriptan experienced ''thoracic discomfort/laryngeal
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oppression." Jensen, Tfelt-Hansen, Hansen, et al. (1995) reported "chest pressure" in 3% (4/117)
and "pain in ear, throat or jaw" in 3% (3/117) of sumatriptan-treated patients. Gross, Kay,
Turner, et al. (1994), Russell, Holm-Thomson, Rislwj Nielsen, et al. (1994), and Akpunonu,
Mutgi, Federman, et al. (1995) reported that 5% (3/60), 2% (4/224), and 6% (5/88), respectively,
ofpatients experienced "chest symptoms" after treatment with sumatriptan. In none of these
cases were similar symptoms reported by patients treated with placebo. Facchinetti, Bonellie,
Kangasniemi, et al. (1995) described "throat symptoms" in 6% of sumatriptan-treated patients
(one of whom withdrew) and one patient treated with placebo.

Akpunonu, Mutgi, Federman, et al. (1995) provided additional information on the five patients
who reported "chest symptoms" after treatment with sumatriptan. Their symptoms included
chest tightness, chest heaviness, or chest numbness. All events resolved within 30 min after the
injection and were described by the investigators as mild. None of the five patients had
myocardial infarction or myocardial ischemia as documented by ECG. One of the patients listed
by Russell, Holm-Thomson, Rislwj Nielsen, et al. (1994) as having "chest symptoms" withdrew
from the study due to "pressure in the chest and paraesthesia over the whole body." A second
patient withdrew from the same study because of a feeling in the throat described as swallowing
of the tongue. In both case, the symptoms resolved and were considered moderate in nature by
the investigators.

Two· studies that did not include chest or throat symptoms in a list of most common adverse
events nevertheless reported the occurrence of such symptoms. Cady, Dexter, Sargent, et al.
(1993) reported that one patient treated with sumatriptan withdrew from the study after
experiencing "chest heaviness, left arm numbness, and tightness in the throat." Two other
patients experienced chest symptoms which were accompanied by changes in their ECGs. One
complained ofchest heaviness 8 min after receiving sumatriptan. Two rechallenges with
sumatriptan were not associated with ECG abnormalities, and no other episodes of chest
heaviness occurred. Another patient reported chest pressure after taking sumatriptan. Two
rechallenges with sumatriptan were not associated with ECG abnormalities (it is not stated
whether the patient experienced chest pressure again). Neither of these two patients withdrew
from the study.

Bates, Ashford, Dawson, et al. (1994) reported that one patient withdrew from the trial when, 10
seconds after the first dose of sUIllatriptan, she experienced severe throat tightness. The
symptom resolved within 15 min.

Finally, it is perhaps worth noting, for the purposes of comparison, that Winner, Ricalde,
Leforce, et al. (1996) reports that 2 patients withdrew from the DHE treatment group due to
"chest and neck tightness 10 min after the first injection." The symptoms resolved
spontaneously.
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CONCLUSIONS

In the 13 placebo-controlled studies analyzed here, sumatriptan was consistently shown to be
effective in relieving moderate to severe migraine headache pain at 1 and 2 hrs. The percentage
of patients experiencing relief at 1 hr after treatment with sumatriptan ranged from 55% to 77%
(excluding Gross, Kay, Turner, et aI., 1994), compared to 10% to 30% ofpatients taking placebo.
By 2 hrs, the percentages had risen to between 61 % and 88% of sumatriptan-treated patients and
12% to 38% of patients treated with placebo. The limited data summarized in Evidence Tables 7
and 8 also indicate that sumatriptan is significantly more effective than placebo at providing
complete headache relief at 1 and 2 hrs.

Sumatriptan has been shown to be equally effective in relieving migraine with aura and migraine
without aura. In the only study reporting data on the topic (Sumatriptan Auto-Injector Study
Group, 1991),69% ofpatients using sumatriptan to treat an attack of migraine with aura had
headache relief at 1 hr, as did 73% of those treating an attack of migraine without aura;
corresponding rates among patients taking placebo were 26% and 24%, respectively.

The same study (Sumatriptan Auto-Injector Study Group, 1991) provided data which suggest that
sumatriptan is effective in providing headache relief even when taken more than 4 hrs after the
onset of symptoms. At the other end of the spectrum, however, the evidence from Bates,
Ashford, Dawson, et aI. (1994) suggests that sumatriptan should not be taken during the migraine
aura, before the onset of head pain, or while head pain is still mild (grade 1). The proportion of
patients in this study who treated a grade 0 or 1 headache during the aura phase, but who
nonetheless went on to develop a grade 2 or 3 headache within 6 hrs, was similar in the
sumatriptan and placebo groups.

Two studies suggest that there is no additional benefit to a second dose of sumatriptan for
patients who do not adequately respond to the first injection (Cady, Wendt, Kirchner, et aI., 1991

. and Subcutaneous Sumatriptan International Study Group, 1991; data provided in the second
study only). Moreover, the data presented in Evidence Table 18 suggest that a higher number of
patients experience adverse events on a two-dose regimen than on a single-dose regimen, thus
supporting the view that a second dose of sumatriptan should not be used for continuing
headache.

No reliable estimate can be made of the true rate of headache recurrence among patients initially
successfully treated with sumatriptan on the basis of the studies analyzed here. Only six trials
provided information on recurrence, and no two of them defined recurrence in the same way.
The recurrence rates reported were generally higher for sumatriptan than for placebo,
subcutaneous dihydroergotamine, and intranasal dihydroergotamine.
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A higher proportion ofpatients reported adverse events in association with sumatriptan than with
placebo (approximately 24% more). The most common adverse events experienced with
sumatriptan were injection-site reactions, flushing, dizziness or vertigo, and paresthesia or
tingling.

Two trials (Winner, Ricalde, Leforce, et aI., 1996; Touchon, Bertin, Pilgrim, et aI., 1996)
compared sumatriptan with another commonly used anti-migraine drug, dihydroergotamine,
given either subcutaneously or intranasally. In Winner, Ricalde, Leforce, et ai. (1996),
sumatriptan and subcutaneous dihydroergotamine were found to be roughly equally effective
overall at providing headache relief. Patients taking sumatriptan achieved relief more quickly,
but by 3 hrs there was no statistically significant difference between the two groups, and at 24 hrs
significantly more dihydroergotamine patients than sumatriptan patients had relief. Headache
recurrence (defined as an increase in severity of pain at least 2 hrs after discharge from the clinic
in patients who had obtained relief) was approximately 2.5 times more frequent in the
sumatriptan group (45%) than in the DHE group (18%; P~O.001). On the other hand, nausea
and vomiting were more frequent among DHE patients. Touchon, Bertin, Pilgrim, et ai. (1996)
reported a similar pattern, with 1- and 2-hr data on headache relief and complete relief favoring
sumatriptan, while 2-24 hr recurrence rates favored dihydroergotamine (17% vs. 31%; no p-value
reported).
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BACKGROUND

Though the pathophysiology of migraine is not well understood, serotonin (5-hydroxytryptamine
or 5-HT) is believed to playa central role. In recent years, a number of subtypes of 5-HT
receptors have been described. Of special interest are the 5-HTID receptors, which are mostly in
the cranial vessels, where they mediate vasoconstriction when activated. Ergotamine tartrate,
dihydroergotamine mesylate, and sumatriptan (3-[2-(dimethyl-amino)ethyl]-N-methylindole-5
methanesulfonamide) are all potent agonists of the 5-HTm receptors, but sumatriptan is more
selective for the 5-HTm receptors than the other two agents. In therapeutic doses, it effectively
constricts cranial blood vessels, but has only weak constricting effects on peripheral blood
vessels like the coronaries.

Sumatriptan has been commercially available in the US in subcutaneous form since 1993 and in
oral form since 1995. An intranasal form ofthe drug has been developed by the manufacturer,
Glaxo-Wellcome, and is currently under review by the FDA. Intravenous use of sumatriptan has
largely been abandoned because of the high number of adverse events associated with this route
of administration.

Early trials of the oral formulation of sumatriptan used a dispersible tablet with a bitter taste
which many patients found disagreeable. This formulation was associated with a relatively high
incidence of adverse events, particularly taste disturbances and post-dose vomiting. More recent
trials have generally used a film-coated tablet, which is better tolerated. In the US, the
commercially available form ofthe drug (Imitrex®) is film coated.

STUDIES IDENTIFIED

Overview

The literature review identified a total of 15 reports of controlled trials of oral sumatriptan for the
initial treatment of acute migraine (Banerjee and Findley, 1992; Cutler, Mushet, Davis, et aI.,
1995; DahlOf, Winter, and Ludlow, 1989; Findley, Abbas, and Bayliss, 1991; Goadsby, Zagami,
Donnan, et aI., 1991; Multinational Oral Sumatriptan and Cafergot® Comparative Study Group
[Multinational], 1991; Nappi, Sicuteri, Byrne, et aI., 1994; Oral Sumatriptan and Aspirin-plus
Metoclopramide Comparative Study Group [OSAM], 1992; Oral Sumatriptan Dose-Defining
Study Group [DDSG], 1991; Oral Sumatriptan International Multiple-Dose Study Group
[IMDSG], 1991; Patten, 1991; Pini, Sternieri, Fabbri, et aI., 1995; Rederich, Rapoport, Cutler, et
aI., 1995; Sargent, Kirchner, Davis, et aI., 1995; Tfelt-Hansen, Henry, Mulder, et aI., 1995). Two
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ofthese compared sumatriptan with another active treatment and did not include a placebo arm
(Multinational, 1991 [Cafergot®]; OSAM, 1992 [aspirin+metoclopramide)); one compared
sumatriptan with another active treatment (lysine acetylsalicylate + metoclopramide) and placebo
(Tfelt-Hansen, Henry, Mulder, et aI., 1995); the remaining 12 were placebo controlled and
involved no other active treatments.

Three ofthe reports ofplacebo-controlled trials were duplicate publications: Dahlof, Winter, and
Ludlow (1989) and Patten (1991) presented preliminary findings from the trial more fully
reported in DDSG, 1991; Findley, Abbas, and Bayliss (1991) is an abstract based on the trial
described more fully in Banerjee and Findley (1992).

One placebo-controlled trial was excluded because it reported efficacy results in terms of the
proportion of headache episodes improved ratherthan number ofpatients experiencing headache
improvement (Goadsby, Zagami, Donnan, et aI., 1991).

Two placebo-controlled trials met the general inclusion criteria, but were excluded from the
efficacy and adverse events analyses. The first (Banerjee and Findley, 1992) did not include a
25-,50-, or 100-mg treatment arm, and the second (Rederich, Rapoport, Cutler, et aI., 1995) did
not provide the information needed to determine the number ofpatients in each treatment group
at the relevant time points.

Thus, a total of 9 trials (2 comparisons with other active treatments, 1 comparison with another
active treatment and placebo, and 6 comparisons with placebo alone) have contributed to the
efficacy and adverse events analyses. These nine trials, Banerjee and Findley (1992), and
Rederich, Rapoport, Cutler, et ai. (1995) are summarized in Evidence Table 1.

Also included in Evidence Table 1 are one controlled study of the use of oral sumatriptan to treat
headache recurrence after initially successful treatment with subcutaneous sumatriptan (Cady,
Rubino, Crummett, et aI., 1994); one controlled study of the use of oral sumatriptan to prevent or
delay headache recurrence after initial treatment with subcutaneous sumatriptan (Rapoport,
Visser, Cutler, et aI., 1995); and one study which examined, in a controlled fashion, (a) whether a
second 100-mg dose of oral sumatriptan at 2 hrs increases the efficacy ofan initial dose; (b)
whether a second 100-mg dose of oral sumatriptan at 2 hrs prevents or delays headache
recurrence; and (c) whether a further (third) dose of 100 mg of sumatriptan effectively treats
headache recurrence (Ferrari, James, Bates, et aI., 1994). Results from these studies are
discussed below, but are not incorporated into the main efficacy and adverse events analyses,
since these concern the relief of the initial migraine headache.

Study design and quality

All nine trials included in the efficacy and adverse events analyses were ofparallel-group design.
In five of them, trial participants treated only one headache; in the remaining four trials, more
than one headache was treated. Two ofthe multiple-headache trials provided efficacy data for
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the first attack only (Multinational, 1991; DDSG, 1991); the remaining two (OSAM, 1992; Tfelt
Hansen, Henry, Mulder, et aI., 1995) reported data for all attacks treated (up to 3 and up to 2,
respectively), but identified efficacy outcome measures from the first attack as primary. For
these reasons, and in order to avoid selection bias resulting from the withdrawal of non
responders or those with adverse events, we have used efficacy data from the first attack only
when analyzing these trials.

Adverse events data from the four trials in which more than one headache was treated are
summarized and analyzed in this report as presented in trial publications. Three of the trials
reported combined adverse events data for all headaches treated (Multinational, 1991; OSAM,
1992; Tfelt-Hansen, Henry, Mulder, et aI., 1995); the fourth (DDSG, 1991) provided adverse
events data for the first attack only.

Quality scores for the included trials ranged from 3 (three trials) to 5 (two trials); the average
score was 3.9.

Patient populations

The majority of included studies gave no clear indication of the setting in which patients were
recruited (see Evidence Table 1 for infonnation about individual trials). In no case were patients
said to have been recruited exclusively from primary care settings. In two trials, patients
received treatment in a clinical setting (Cutler, Mushet, Davis, et aI., 1995; Sargent, Kirchner,
Davis, et aI., 1995); in the remaining seven, patients administered treatment themselves at home.

All of the trials contributing to the main analysis included both patients with migraine without
aura and patients with migraine with aura, as defined by the IHS criteria. Only one study broke
down data on the percentage ofpatients reporting headache relief according to the type of attack
treated (with or without aura); the results of this study (IMDSG, 1991) are reported below.
Migraine patients who also had other types of headache were not explicitly excluded from any of
the trials analyzed here, provided they could distinguish their migraine attacks from other types
of headache.

Seven of the nine trials included in the analysis explicitly required patients to suspend the use of
prophylactic drugs for migraine prior to the beginning of the study; the other two (Pini, Sternieri,
Fabbri, et aI., 1995; Tfelt-Hansen, Henry, Mulder, et aI., 1995) provided no infonnation on the
topic.

The percentage of patients who were women ranged from 77-92%; average age ranged from 37
to 41.
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Outcome measures analyzed

All nine of the trials included in the main efficacy and adverse events analyses identified the
percentage of patients reporting headache relief as the primary measure of efficacy, where relief
was defined as a reduction in headache pain from grade 2 (moderate) or 3 (severe) to grade 1
(mild) or 0 (none). Six of these trials also reported separate data on the percentage of patients
experiencing complete relief of headache pain, defined as an improvement from a headache of
grade 2 or 3 to no headache at all (grade 0).

Six of the nine trials provided information on headache recurrence.

Three trials not included in the main efficacy and adverse events analyses examined the use of
oral sumatriptan to prevent, delay, and treat recurrent headache.

Time points analyzed

In the general methodology section of this report, 2 hrs was identified as the main time point for
evaluating the efficacy of acute drug treatments for migraine, and it is the time point for which
outcomes are most frequently reported in trials of oral sumatriptan. However, two of the trials
identified by the literature search also provided usable efficacy data for 4 hrs (IMDSG, 1991;
Nappi, Sicuteri, Byrne, et aI., 1994), and one provided only 4-hr data (Pini, Sternieri, Fabbri, et
aI., 1995). In two trials (Cutler, Mushet, Davis, et aI., 1995; Sargent, Kirchner, Davis, et aI.,
1995), 4-hr data were provided, but could not be included in the efficacy analysis because ofthe
influence of rescue medication taken by many patients at 2 hrs.

In order to provide the most complete picture possible of the efficacy of oral sumatriptan, we
have presented and analyzed both 2- and 4-hr data for both headache relief and complete relief
(Evidence Tables 9-11).

Establishment of 100 mg as the standard dose

A large (n=I,130), multi-center, double-blind, placebo-controlled, parallel-group study published
in 1991 (DDSG, 1991) examined the efficacy and tolerability oforal sumatriptan in doses of 100
mg, 200 mg, and 300 mg. All three doses were found to be significantly better than placebo in
providing headache relief 2 hrs after dosing. There were no significant differences in response
rates between the three different doses of sumatriptan, but the incidence of adverse events was
found to be dose related (see Evidence Table 1 for details).

Most subsequent trials of oral sumatriptan have used a 100-mg dose, in either a one- or two-dose
regimen; consequently, the 100-mg dose forms the basis of the analysis that follows. However,
the authors of the original dose-defining study cited above concluded that the doses they had
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chosen for evaluation (l00 mg, 200 mg, and 300 mg) probably "represented the upper end of the
dose-response curve" (p. 303), since no dose-response relationship was found in the efficacy of
the three strengths. Two studies published in 1995 (Cutler, Mushet, Davis, et aI., 1995; Sargent,
Kirchner, Davis, et aI., 1995) examined the efficacy of doses of sumatriptan lower than 100 mg
(25 mg and 50 mg). The results of these trials are discussed separately below. Oral sumatriptan
is commercially available in the US in 25- and 50-mg tablets.

One- vs. two-dose regimen

Two ofthe nine trials included in the main efficacy and adverse events analyses permitted or
required a second dose of study medication at 2 hrs for patients who did not adequately respond
to the first (IMDSG, 1991; Nappi, Sicuteri, Byrne, et aI., 1994). However, another study (Ferrari,
James, Bates, et aI., 1994), which will be discussed in greater detail below, suggests that there is
no additional benefit to a second dose of sumatriptan taken under these circumstances. For this
reason, when reporting 4-hr efficacy data in Evidence Table 11, we have combined patients
taking one dose of study medication and those taking two (this is also the way data are reported
in the relevant studies). The treatment groups included in each set of numbers are indicated in
parentheses under the entry.

EVIDENCE FOR EFFICACY

Sumatriptan (100 mg) for the treatment of initial headache

HA reliefin patients using a one- or two-dose regimen

Data on the number ofpatients experiencing headache relief (as defined above) at 2 and 4 hrs are
presented in Evidence Tables 9 and 11, respectively.

vs. placebo. At 2 hrs, the proportion ofpatients achieving relief after treatment with oral
sumatriptan ranged from 50% to 67%, compared to 17% to 31% ofpatients taking placebo.
Odds ratios for the six placebo-controlled studies providing 2-hr headache relief data were
homogeneous (p=0.2683) and the combined odds ratio was 4.0 (3.0 to 5.3).

Only three studies, all ofthem placebo-controlled, provided usable 4-hr headache relief data
(IMDSG, 1991; Nappi, Sicuteri, Byrne, et aI., 1994; Pini, Sternieri, Fabbri, et aI., 1995; see
Evidence Table 11). The proportion of sumatriptan patients experiencing headache relief at 4 hrs
ranged from 65% to 75%, compared with 30% to 40% ofplacebo patients. Odds ratios for the
three trials were homogeneous (p = 0.1079), and the combined odds ratio for the studies was 4.3
(2.5 to 7.5).
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Vs. (aspirin 900 mg]/LAS 1620 mg) + metoclopramide (10 mg). Two trials compared
sumatriptan with a combination of 900 mg of aspirin or its equivalent, 1620 mg of lysine
acetylsalicylate (LAS), and 10 mg ofmetoclopramide (OSAM, 1992; Tfelt-Hansen, Henry,
Mulder, et aI., 1995). Both concluded that there was no significant difference between the two
treatments in providing headache relief. The first trial (OSAM, 1992) found that 56% (74/133)
ofpatients taking sumatriptan reported relief at 2 hrs, compared with 45% (62/138) ofpatients
taking aspirin + metoclopramide (p=0.078). The second trial (Tfelt-Hansen, Henry, Mulder, et
aI., 1995) reported that 53% (63/119) ofpatients treated with sumatriptan experienced relief at 2
hrs, compared with 57% (76/133) ofpatients taking LAS + metoclopramide (p=.50).

vs. Cafergot® (2 mg ergotamine· tartrate + 200 mg caffeine). The only study comparing oral
sumatriptan with Cafergot® (Multinational, 1991) found that sumatriptan was significantly
(p<0.001) more effective than Cafergot® at providing headache relief at 2 hrs. Sixty-six percent
(145/220) of sumatriptan-treated patients experienced relief at 2 hrs, compared with 48%
(118/246) ofthose using Cafergot®. This comparison yielded an odds ratio of 2.1 (1.4 to 3.1).

Complete reliefofheadache in patients using a one- or two-dose regimen

Data on the number ofpatients experiencing complete relief (as defined above) at 2 and 4 hrs are
presented in Evidence Tables 10 and 11, respectively.

Vs. placebo. Four placebo-controlled studies provided information on the percentage ofpatients
reporting complete relief at 2 hrs (IMDSG, 1991; Nappi, Sicuteri, Byrne, et aI., 1994; Cutler,
Mushet, Davis, et aI., 1995; Tfelt-Hansen, Henry, Mulder, et aI., 1995). Complete relief rates 2
hrs after treatment with oral sumatriptan ranged from 23% to 30%, compared to 5% to 12% after
treatment with placebo. The odds ratios for the four trials were homogeneous (p=0.3858), and
their combined odds ratio was 3.8 (2.2 to 6.4).

Two studies, both ofthem placebo controlled (IMDSG, 1991; Nappi, Sicuteri, Byrne, et aI.,
1994), provided data on the proportion ofpatients experiencing complete relief of their headache
at 4 hrs. Both studies reported that 48% (52/108 and 55/114, respectively) ofpatients taking
sumatriptan reported complete relief at 4 hrs, compared with 13% to 18% ofplacebo patients.
The combined odds ratio for the two trials was 5.1 (2.6 to 10).

Vs. (aspirin [900 mg]/LAS [1620 mg]) + metoclopramide (10 mg). The trial comparing
sumatriptan with a combination of 900 mg ofaspirin plus 10 mg ofmetoclopramide (OSAM,
1992) found that sumatriptan was significantly more effective at providing complete relief of
headache at 2 hrs: 26% (35/133) of patients taking sumatriptanreported complete relief at 2 hrs,
compared with 14% (19/138) ofpatients taking aspirin + metoclopramide (p=0.016). The trial
comparing sumatriptan with a combination of LAS and metoclopramide (Tfelt-Hansen, Henry,
Mulder, et aI., 1995) found that there was no significant difference between the two treatments in
this respect: 30% (36/122) of sumatriptan-treated patients reported complete relief at 2 hrs,
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compared with 22% (29/135) ofpatients taking aspirin + metoclopramide (p=NS). The
combined odds ratio for the two trials was 1.8 (1.0 to 3.2)

vs. Cafergot®. The single study comparing oral sumatriptan with Cafergot® (Multinational,
1991) found that sumatriptan was significantly better than Cafergot® at providing complete
headache relief at 2 hrs: 35% (77/220) ofpatients taking sumatriptan were headache-free at 2 hrs,
compared with 13% (32/246) ofpatients taking Cafergot® (p<0.001). The odds ratio for this
comparison was 3.6 (2.3 to 5.7).

Relative efficacy ofone- and two-dose regimens

A large (n=I,291), multi-center, placebo-controlled, parallel-group study (Ferrari, James, Bates,
et aI., 1994) specifically examined the question of whether a second 100-mg dose of oral
sumatriptan, taken 2 hrs after the first, significantly increases the percentage of patients reporting
headache relief at 4 hrs. All participants took 100 mg of sumatriptan as the first treatment for a
migraine attack. Two hrs later, they were all randomized to receive either a second dose of 100
mg of sumatriptan (group I) or placebo (group II). Headache relief and other outcomes were
measured at 2 and 4 hrs after the initial dose.

The investigators found that there was no significant difference between the two groups in the
proportion ofpatients experiencing headache relief at 2 hrs or at 4 hrs: 2 hrs after both groups
had taken an initial dose of 100 mg sumatriptan, reliefwas experienced by 55% ofpatients in
group I and 56% in group II (-7.5% to 4.3%); at 4 hrs, the response rate for group I (second dose
sumatriptan) was 80% and for group II (second dose placebo) 77% (-1.5% to 8.6%). These
results suggest that a second dose of oral sumatriptan does not significantly increase the benefit
achieved by one dose.

Effect ofmigraine type on headache relief

Four of the studies included in the analysis reported the finding that sumatriptan was equally
effective in relieving migraine with and without aura (Multinational, 1991; DDSG, 1991;
IMDSG, 1991; Nappi, Sicuteri, Byrne, et aI., 1994). However, only one of these studies
(IMDSG, 1991) actually reported data on the percentage of patients reporting headache relief
according to the type of attack treated (with or without aura). The proportion ofpatients
reporting headache relief at 2 hrs after treatment with 100 mg of oral sumatriptan was 49%
among patients treating an attack ofmigraine with aura and 51% among those treating an attack
without aura; corresponding rates among patients taking placebo were 26% and 15%,
respectively. At 4 hrs, headache relief was reported by 84% of those using sumatriptan (one or
two 100-mg doses) to treat an attack of migraine with aura and 70% of those using the drug to
treat an attack of migraine without aura; corresponding rates among patients taking placebo were
43% and 24%, respectively.
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Effect ofduration ofattack before treatment on headache relief

Five of the studies included in the analysis reported the finding that the duration of attack prior to
treatment (~ 4 hrs or > 4 hrs) had no effect on the headache relief provided by sumatriptan
(Multinational, 1991; DDSG, 1991; IMDSG, 1991; Nappi, Sicuteri, Byrne, et aI., 1994; Pini,
Sternieri, Fabbri, et aI., 1995). However, only one of these studies (IMDSG, 1991) actually
reported data on the percentage of patients reporting headache relief according to the duration of
the attack before treatment. According to this study, headache relief was experienced at 2 hrs by
50% of sumatriptan patients who treated their headache early (within 4 hrs of onset of symptoms)
and by 53% who took sumatriptan more than 4 hrs after onset oftheir symptoms; corresponding
figures among patients taking placebo were 21 % and 0%, respectively. At 4 hrs, 74% of
sumatriptan patients (taking one or two 100-mg doses) who treated their headaches early reported
relief, compared with 79% ofthose who treated their headaches late; corresponding figures
among placebo patients were 31% and 20%, respectively.

Lower doses of oral sumatriptan (25 mg, 50 mg) for the treatment of initial
headache

Two placebo-controlled trials examined the efficacy of 25- and 50-mg doses of sumatriptan
(Cutler, Mushet, Davis, et aI., 1995; Sargent, Kirchner, Davis, et aI., 1995). Both trials also
included a 100-mg treatment arm. Neither study was designed to compare the 25-,50-, and 100
mg doses to one another, and no such comparisons were reported.

Headache reliefat 2 hours

Both trials found that sumatriptan, in 25-mg and 50-mg doses, was significantly more effective
than placebo at relieving headache pain at 2 hrs (p<0.05 for each sumatriptan vs. placebo
comparison). Placebo response rates were substantially higher in the Cutler, Mushet, Davis, et
aI. study (1995); otherwise, the results of the two trials were similar. Cutler, Mushet, Davis, et
aI. (1995) found that 56% (37/66) ofpatients taking 100 mg of sumatriptan, 50% (31/62) of
patients taking 50 mg of sumatriptan, and 52% (34/66) ofpatients taking 25 mg of sumatriptan
reported headache relief at 2 hrs, compared with 26% (17/65) ofpatients taking placebo. In
Sargent, Kirchner, Davis, et aI. (1995), the corresponding figures were 57% (26/46) for 100 mg,
54% (25/46) for 50 mg, 52% (25/48) for 25 mg, and 17% (8/47) for placebo.

Complete reliefat 2 hours

Cutler, Mushet, Davis, et aI. (1995) also reported data on the percentage ofpatients achieving
complete relief from headache pain at 2 hrs. This trial found that 23% (15/66) ofthose taking
100 mg of sumatriptan, 16% (10/62) of those taking 50 mg, and 21 % ofthose taking 25 mg
reported complete relief at 2 hrs, compared with 8% (5/65) of those taking placebo. The
difference between sumatriptan and placebo was significant (p~0.05) in the cases ofthe 100- and
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25-mg doses, but not the 50-mg dose.

Headache recurrence

Percentage ofpatients experiencing headache recurrence after treatment with oral
sumatriptan

Six of the nine trials included in the efficacy and adverse events analyses provide information
about the percentage of patients who experienced headache recurrence after initially successful
treatment with oral sumatriptan (100 mg) and other study medications (Multinational, 1991;
IMDSG, 1991; OSAM, 1992; Nappi, Sicuteri, Byrne, et aI., 1994; Pini, Sternieri, Fabbri, et aI.,
1995; Tfelt-Hansen, Henry, Mulder, et aI., 1995). The recurrence rates reported in these studies
range from 17% to 48% among patients taking sumatriptan (6 studies), from 13% to 42% among
patients taking placebo (4 studies), and from 33% to 36% among patients taking a combination
of aspirin and metoclopramide; the single study with a Cafergot® treatment arm reported a
recurrence rate of 30% among patients taking Cafergot® and 41 % among patients taking
sumatriptan.

Two ofthese trials used precise definitions of recurrence which excluded the influence of rescue
medication; the evidence they provide is, therefore, especially valuable. Pini, Sternieri, Fabbri, et
ai. (1995) defined headache recurrence as a headache of any grade that emerges within 24 hrs of
initial treatment in a patient who had experienced headache relief (from grade 2-3 to grade 0-1)
without the use ofrescue medication by 4 hrs after initial treatment. Employing this definition,
the investigators found that 17% (16/92) of sumatriptan patients experienced a headache
recurrence, compared with 13% (4/32) ofplacebo-treated patients; the difference between the
two groups was not significant (no p values given). The investigators also reported that only
patients with a history of migraine attacks lasting longer than 24 hrs suffered headache
recurrences, and that these recurrent headaches were not consistent with the IHS definition of
migrame.

Tfelt-Hansen, Henry, Mulder, et ai. (1995) defined headache recurrence as a headache of any
grade which occurs within 24 hrs of initial headache relief in a patient who experienced relief by
2 hrs without the use ofrescue medication. On this definition, 38% (24/63) ofsumatriptan
patients experienced headache recurrence, compared with 36% (27/76) of patients taking a
combination ofLAS and metoclopramide, and 30% (9/30) ofpatients taking placebo; the
differences between the three treatment groups were not significant.

No data were provided on recurrence rates among patients using doses of sumatriptan lower than
100 mg.
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Oral sumatriptan for the prevention or delay ofheadache recurrence

Ferrari, James, Bates, et al. (1994) examined the question of whether a second dose of oral
sumatriptan (100 mg), taken 2 hrs after an initial 100 mg dose, prevents or delays recurrence of
headache. Headache recurrence was defined as the occurrence of a moderate to severe (grade 2
3) headache 4-24 hrs after the achievement of headache relief among those patients who achieved
relief by 4 hrs after the initial treatment (without the use of rescue medication). Among those
patients taking two doses of sumatriptan (group I), the percentage experiencing headache
recurrence was 22% (91/412), compared with 25% (96/381) of those patients taking an initial
dose of sumatriptan followed by placebo (group II). The difference between the two groups was
not significant, which suggests that a second dose of sumatriptan does not prevent headache
recurrence. Moreover, taking a second dose of sumatriptan did not delay the onset of headache
recurrence: median times from intake of the first tablet to recurrence were 16.2 hrs and 16.5 hrs
for groups I and II, respectively.

Rapoport, Visser, Cutler, et al. (1995) considered the question of whether a dose of oral
sumatriptan (100 mg), taken 4 hrs after initial treatment with subcutaneous sumatriptan (6 mg),
prevents or delays headache recurrence. Headache recurrence was defined as moderate or severe
headache pain (grade 2-3) that improved to no or mild headache (grade 0 or 1) at 2 hrs, had not
deteriorated at 4 hrs, but then significantly worsened within the next 20 hrs. Of442 assessable
patients, 39% (82/212) of those taking subcutaneous sumatriptan followed by oral sumatriptan
reported headache recurrence, as did 39% (89/230) of those taking subcutaneous sumatriptan
followed by placebo. Median times to recurrence were 15.6 hrs after oral sumatriptan and 10.3
hrs after placebo (p=0.006). Thus, this study concluded that 100 mg of oral sumatriptan taken 4
hrs after treatment with 6 mg subcutaneous sumatriptan does not prevent headache recurrence,
but does significantly delay recurrence.

No data were available on the use of doses of sumatriptan lower than 100 mg to prevent or delay
headache recurrence.

Oral sumatriptanfor the treatment ofrecurrent headache

Two ofthe studies identified by the literature search examined, in a controlled fashion, the
question of whether oral sumatriptan (100 mg) is an effective treatment for recurrent headache.
Ferrari, James, Bates, et al. (1994) examined the efficacy of a single dose of oral sumatriptan
(100 mg) for headache recurring after initially successful treatment with 1 or 2 doses of oral
sumatriptan (100 mg); Cady, Rubino, Crummett, et al. (1994) considered the efficacy of oral
sumatriptan (100 mg) for treating headache recurring after initially successful treatment with a
single injection of subcutaneous sumatriptan (6 mg).
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Both studies found that oral sumatriptan was significantly more effective than placebo at
relieving recurrent headache pain. Among patients using two doses of oral sumatriptan to treat
their initial headache, Ferrari, James, Bates, et al. (1994) found that 74% ofthose taking a further
dose of oral sumatriptan for headache recurrence experienced relief 2 hrs later, compared to 49%
ofthose treating their recurrence with placebo (p=0.017). In the group treating their initial
headache with one dose ofsumatriptan (plus a dose ofplacebo), 70% ofthose taking sumatriptan
for recurrent headache achieved relief compared to 30% ofthose taking placebo (p=0.0001).
Cady, Rubino, Crummett, et al. (1994) found that 67% ofpatients using oral sumatriptan to treat
headache recurring after initially successful treatment with subcutaneous sumatriptan
experienced relief by 2 hrs, compared to 29% ofpatients treating their recurrent headaches with
placebo. By 4 hrs, the sumatriptan rate had risen to 81% and the placebo rate had fallen to 27%.

No data were available on the efficacy of sumatriptan doses lower than 100 mg for the relief of
recurrent headache.

ADVERSE EVENTS

Available data

Evidence Table 17 provides a summary of all the abstractable data on adverse events from the
trials included in the efficacy analysis. Evidence Tables 20 and 21 summarize the available
information on the percentage ofpatients reporting adverse events in general (not necessarily
drug related) and the percentage reporting adverse events considered by the investigators to be
drug related, respectively.

Overall proportion of patients reporting adverse events

Sumatriptan (100 mg) vs. placebo

In studies comparing sumatriptan (100 mg) with placebo, the percentage of patients reporting
adverse events after treatment with sumatriptan ranged from 29% to 64%, compared to 14% to
74% for placebo. The adverse event rates reported in Cutler, Mushet, Davis, et al. (1995) were
substantially higher than those reported in other studies for both sumatriptan and placebo groups,
suggesting that a systematically different method was used to ascertain adverse events in this
trial. Even leaving this study out of consideration, no consistent patterns emerged when we
analyzed the adverse event rates according to the number of headaches treated or the type of
tablet used (dispersible or film-coated). The data do suggest that taking up to three 100-mg doses
of sumatriptan in a 24-hr period (two doses to treat the initial headache and one for recurrence)
does not result in a significantly higher adverse event rate than taking one dose, though no single
study compares the different dosing regimens directly.
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Two studies comparing a single 100-mg dose of sumatriptan with placebo provided data on the
percentage of patients reporting adverse events that were considered by the investigators to be
drug related (DDSG, 1991; Pini, Stemieri, Fabbri, et aI., 1995; see Evidence Table 19). The two
studies reported very different results. DDSG (1991) reported that 36% ofpatients using
sumatriptan reported one or more adverse events, compared with 17% ofpatients on placebo. In
Pini, Stemieri, Fabbri, et ai. (1995), the corresponding rates were 12% and 7%, respectively.

Sumatriptan (50 mg) vs. placebo

The two studies comparing a single 50-mg dose of sumatriptan with placebo, both of which used
a film-coated tablet, report very different adverse events data. Cutler, Mushet, Davis, et ai.
(1995) found that 68% of patients taking sumatriptan reported one or more adverse events,
compared with 74% of patients on placebo. Sargent, Kirchner, Davis, et ai. (1995) reported that
37% ofpatients using sumatriptan experienced adverse events, compared with 30% of patients
using placebo.

Sumatriptan (25 mg) vs. placebo

Cutler, Mushet, Davis, et ai. (1995) and Sargent, Kirchner, Davis, et ai. (1995) reported similarly
disparate rates for the comparison between a single 25-mg dose of sumatriptan and placebo.
According to Cutler, Mushet, Davis, et aI., 71 % ofpatients taking sumatriptan reported adverse
events, compared with 74% ofpatients taking placebo. In Sargent, Kirchner, Davis, etai. (1995),
the corresponding rates were 31% and 30%, respectively.

Sumatriptan (100 mg) vs. (aspirin [900 mgJILAS [1620 mgJ) + metoclopramide (10 mg)

The two studies comparing sumatriptan with a combination of aspirinlLAS and metoc1opramide
reported that sumatriptan was associated with a higher rate of adverse events. OSAM (1992)
found that adverse events were reported by significantly more patients taking sumatriptan than
taking aspirin + metoc1opramide (42% vs. 29%; p=0.009), but there was no significant difference
between the incidence of adverse events considered by the investigators to be severe (12% vs.
9%). Tfelt-Hansen, Henry, Mulder, et ai. (1995) reported that 18% ofpatients taking LAS +
metoc1opramide and 30% ofpatients taking sumatriptan reported adverse events.

Sumatriptan (100 mg) vs. Cafergot®

The one study comparing sumatriptan (100 mg) with Cafergot® (Multinational, 1991) reported
that there was no significant difference between the two treatment groups in the overall
percentage ofpatients reporting adverse events: 45% (130/290) ofpatients treated with
sumatriptan reported one or more adverse event, compared with 39% (113/290) in the Cafergot®
group (no p-value). When the numbers of adverse events reported per attack treated in the two
treatment groups were compared, the difference between the two groups was significant: 31% of
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all attacks treated with sumatriptan (250/809) were associated with one or more adverse event,
compared with 25% (202/812) of attacks treated with Cafergot® (p=0.008). However, this study
used a dispersible form of sumatriptan, and when the investigators excluded the 53 attacks for
which the bad taste of sumatriptan was the only reported adverse event, the difference between
the two treatments was not significant: 24% (197/809) of all attacks treated with sumatriptan
were associated with adverse events, compared with 25% (202/812) of attacks treated with
Cafergot®.

Adverse events most commonly reported

Sumatriptan (25 mg, 50 mg, and 100 mg) vs. placebo

The most frequently reported adverse events among sumatriptan-treated patients which were not
commonly reported among placebo patients were malaise/fatigue, weakness, dizziness/vertigo,
numbness/tingling, and drowsiness/somnolence. In studies using a dispersible formulation of
sumatriptan, nausea and/or vomiting and a bad taste were also common complaints. These
symptoms were universally characterized in the literature as minor and transient.

Sumatriptan (100 mg) vs. (aspirin /900 mgJILAS /1620 mgJ) + metoclopramide (10 mg)

OSAM (1992) found that the most common adverse events reported by patients taking
sumatriptan were nausea and/or vomiting (10%), malaise/fatigue (6%), dizziness/vertigo (5%),
and disturbance oftaste (5%). Among patients taking aspirin + metoclopramide, the most
common adverse events were nausea and/or vomiting (8%), disorder of nasal cavity/sinuses
(4%), and diarrhea (4%); alljigures are givenfor up to three attacks combined. Tfelt-Hansen,
Henry, Mulder, et al. (1995) found that the most commonly reported adverse event in the
sumatriptan group was nausea or vomiting (11 %), and in the LAS + metoclopramide group,
somnolence (9%); both jigures are for up to two attacks combined.

Sumatriptan (100 mg) vs. Cafergot®

Multinational (1991) found that there was a higher incidence of malaise/fatigue in the
sumatriptan group (7% vs. 3% of attacks treated), but more reports of nausea and/or vomiting
(11 % vs. 5%), abdominal discomfort (2% vs. <1 %), and dizziness/vertigo (4% vs. 2%) in the
Cafergot® group.

Chest symptoms

Transient chest symptoms were reported, in varying degrees of detail, in 6 of the 9 trials included
in the analysis:

(1) Multinational, 1991: In this study, in which patients treated up to three headaches with a
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single dose of sumatriptan (100 mg) or Cafergot®, four patients withdrew from the sumatriptan
group due to one or more of a range of symptoms, including "palpitations" and "stiffness in the
throat and neck." Symptoms ofthis general sort were not, however, restricted to sumatriptan
patients. In the Cafergot® group, nine patients withdrew due to one or more of a range of
adverse events, including "irregular heart beats" and "tachycardia."

(2) DDSG, 1991: Two percent ofpatients taking a single dose of 100 mg of sumatriptan to treat
the first of three attacks reported experiencing undefined "chest symptoms." Rates among
patients taking 200 mg and 300 mg of sumatriptan were 1% and 5%, respectively. No such
symptoms were reported by patients taking placebo (n=212). One patient in the 300-mg
treatment withdrew from the trial due to "chest tightness and pressure." Investigators considered
all these adverse events to be drug-related.

(3) IMDSG, 1991: Four percent ofpatients using 1-3 doses ofsumatriptan in a 24-hr period
experienced "chest symptoms," compared with 1% ofpatients using 1-3 doses of placebo over
the same period.

(4) OSAM, 1992: In the course oftreating three attacks with a single dose of sumatriptan (100
mg) or aspirin + metoclopramide, 3% of sumatriptan patients and 1% of aspirin +
metoclopramide patients reported unspecified "throat symptoms;" 2% and <1 %, respectively,
experienced "chest symptoms;" and <1 % and 2%, respectively, reported "tachycardia. At least
one of the five patients who withdrew from the sumatriptan group experienced "heaviness in the
chest," which investigators considered to be drug related.

(5) Pini, Sternieri, Fabbri, et al., 1995: Two percent of sumatriptan patients vs. 0% ofplacebo
patients reported "throat symptoms/neck stiffness;" 1% vs. 3%, respectively, reported
unspecified "chest symptoms." These symptoms were considered to be drug related by the
investigators.

(6) Tfelt-Hansen, Henry, Mulder, et aI., 1995: Five percent ofpatients treating up to two
headaches with sumatriptan reported "constriction of throat/chest pain"; there were no such
reports among patients taking LAS + metoclopramide or placebo. One patient experienced
"prolonged palpitations" and another "acute atrial fibrillation necessitating hospital admission,"
but it is not clear to which treatment group these patients belonged.

CONCLUSIONS

The seven placebo-controlled trials analyzed in this report show that oral sumatriptan is
significantly more effective than placebo at providing headache relief at 2 and 4 hrs. The 100-mg
dose of sumatriptan has the strongest support in clinical trials. In the seven studies analyzed, the
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proportion ofpatients achieving relief 2 hrs after treatment with 100 mg of sumatriptan ranged
from 50% to 67%, compared with 17% to 31 % of patients taking placebo. The three studies
providing 4-hr data show that the proportion of sumatriptan patients experiencing relief at 4 hrs
ranged from 65% to 75%, compared with 30% to 40% ofplacebo patients. The 100-mg dose of
sumatriptan was also significantly more effective than placebo at providing complete relief of
headache. At 2 hrs, complete relief rates ranged from 23% to 30% among sumatriptan patients,
compared to 5% to 12% for placebo patients. In the two studies providing 4-hr data, 48% of
sumatriptan patients experienced complete relief by 4 hrs, compared with 13% to 18% ofplacebo
patients.

Two trials compared sumatriptan (100 mg) with a combination of aspirin (900 mg) or its
equivalent, LAS (1620 mg), and metoclopramide (10 mg). Both concluded that there was no
significant difference between the two treatments in providing headache relief at 2 hrs. In one of
the two studies (OSAM, 1992), sumatriptan was found to be significantly more effective than
aspirin + metoclopramide at providing complete relief of headache at 2 hrs; the other trial (Tfelt
Hansen, Henry, Mulder, et aI., 1995) found no significant difference between the two treatments
in providing complete relief. Both studies reported that a significantly higher percentage of
sumatriptan patients reported adverse events.

The single study comparing sumatriptan (100 mg) with Cafergot® found that sumatriptan was
significantly more effective than Cafergot® at providing headache relief and complete relief at 2
hrs. Sixty-six percent of sumatriptan patients experienced relief at 2 hrs, compared with 48% of
those using Cafergot®; rates for complete relief at 2 hrs were 35% and 13%, respectively. There
was no significant difference between the two groups in the overall percentage of patients
reporting adverse events.

Sumatriptan (100 mg) has been shown to be equally effective in relieving migraine with and
without aura. In the only study that reports data on the question (lMDSG, 1991), the proportion
of patients experiencing headache relief at 2 and 4 hrs after treatment with 100 mg of oral
sumatriptan was similar among patients treating an attack of migraine with aura and those
treating an attack without aura. The same study also showed that the duration of the attack
before treatment did not affect the headache reliefprovided by sumatriptan: patients treating an
attack more than 4 hrs after the onset of symptoms had results that were similar to those treating
an attack within 4 hrs of the onset of symptoms.

A single large trial (Ferrari, James, Bates, et aI., 1994) demonstrated that the use of a second 100
mg dose of sumatriptan, taken 2 hrs after the first, does not significantly increase the percentage
ofpatients achieving headache relief. Investigators found that there was no significant difference
between one group taking two doses of sumatriptan, 2 hrs apart (group I), and another group
taking one dose of sumatriptan followed by a dose of placebo (group II).

Though the 100-mg dose of sumatriptan has the strongest support, doses of25 and 50 mg have
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also been shown to be effective in two placebo-controlled studies (Cutler, Mushet, Davis, et aI.,
1995; Sargent, Kirchner, Davis, et aI., 1995). These studies found that 50% to 54% ofpatients
taking 50 mg of sumatriptan, 52% ofpatients taking 25 mg of sumatriptan, and 17% to 26% of
patients taking placebo reported headache relief at 2 hrs. Cutler, Mushet, Davis, et ai. (1995)
also reported data on the percentage ofpatients achieving complete relief from headache pain at
2 hrs. This trial found that 16% ofthose taking 50 mg of sumatriptan, 21% ofthose taking 25
mg of sumatriptan, and 8% of those taking placebo reported complete relief at 2 hrs. Neither of
the studies involving these lower doses was powered to compare the 25-, 50-, and 100-mg doses
directly, and no. such comparisons were reported.

It is difficult to arrive at a reliable estimate of the rate ofheadache recurrence among patients
initially successfully treated with oral sumatriptan on the basis of the studies analyzed here. The
only two trials that employed precise definitions ofheadache recurrence reported no significant
difference in headache recurrence rates among patients taking sumatriptan and those taking
placebo or (in one trial) LAS + metoclopramide.

Two studies examined the question ofwhether a 100-mg dose of sumatriptan, taken after initial
treatment with oral or subcutaneous sumatriptan, prevents or delays headache recurrence. One
found that a second dose of oral sumatriptan, taken 2 hrs after an initial 100-mg oral dose, neither
prevents or delays headache recurrence. The other concluded that a dose oforal sumatriptan,
taken 4 hrs after initial treatment with subcutaneous sumatriptan (6 mg), does not prevent, but
does delay headache recurrence.

Two trials examined, in a controlled fashion, the question ofwhether oral sumatriptan (100 mg)
is an effective treatment for recurrent headache. One examined the efficacy of a single dose of
oral sumatriptan (100 mg) for headache recurring after initially successful treatment with 1 or 2
doses of oral sumatriptan (100 mg); the other considered the efficacy of oral sumatriptan (100
mg) for treating headache recurring after initially successful treatment with a single injection of
subcutaneous sumatriptan (6 mg). Both studies found that oral sumatriptan was significantly
more effective than placebo at relieving recurrent headache pain. Among patients using two
doses of oral sumatriptan to treat their initial headache, 74% of those taking a further dose of oral
sumatriptan for headache recurrence experienced relief 2 hrs later, compared to 49% of those
treating their recurrence with placebo (p=0.017). In the group treating their initial headache with
one dose of sumatriptan (plus a dose ofplacebo), 70% of those taking sumatriptan for recurrent
headache achieved relief compared to 30% ofthose taking placebo (p=0.000l). The other study
found that 67% ofpatients using oral sumatriptan to treat headache recurring after initially
successful treatment with subcutaneous sumatriptan experienced relief by 2 hrs, compared to
29% ofpatients treating their recurrent headaches with placebo. By 4 hrs, the sumatriptan rate
had risen to 81% and the placebo rate had fallen to 27%.

Adverse events were generally more common among patients taking sumatriptan (100, 50, or 25
mg) than among patients using placebo. Sumatriptan (100 mg) was also associated with a
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significantly higher rate of adverse events than aspirin/LAS + metoclopramide. The single study
comparing sumatriptan (100 mg) with Cafergot® found no significant difference between the
two treatment groups in the overall percentage of patients reporting adverse events.

The most commonly reported adverse events among sumatriptan-treated patients were
malaise/fatigue, weakness, dizziness/vertigo, numbness/tingling, and drowsiness/somnolence; in
studies using a dispersible tablet, "bad taste" and nausea/vomiting were also common. These
symptoms were universally characterized as minor and transient in the literature.

Six of the nine trials included in the efficacy and adverse events analysis report that patients
taking sumatriptan experienced chest and/or throat symptoms that may be related to the serious
symptom complex described above. However, in some cases, such symptoms were also reported
for patients in other treatment groups, and in many cases the seriousness and precise nature of the
reported symptoms are unclear.

136



INTRANASAL SUMATRIPTAN

BACKGROUND

Though the pathophysiology of migraine is not well understood, serotonin (5-hydroxytryptamine
or 5-HT) is believed to playa central role. In recent years, a number of subtypes of 5-HT
receptors have been described. Ofspecial interest are the 5-HT10 receptors, which are mostly in
the cranial vessels, where they mediate vasoconstriction when activated. Ergotamine tartrate,
dihydroergotamine mesylate, and sumatriptan (3-[2-(dimethyl-amino)ethyl]-N-methylindole-5
methanesulfonamide) are all potent agonists of the 5-HT1O receptors, but sumatriptan is more
selective for the 5-HTm receptors than the other two agents. In therapeutic doses, it effectively
constricts cranial blood vessels, but has only weak constricting effects on peripheral blood
vessels like the coronaries.

Sumatriptan has been commercially available in the US in subcutaneous form since 1993 and in
oral form since 1995. An intranasal form of the drug has been developed by the manufacturer,
Glaxo-Wellcome. Intravenous use of sumatriptan has largely been abandoned because of the
high number of adverse events associated with this route of administration.

STUDIES IDENTIFIED

Overview

The literature review identified two publications reporting the results of three independent,
placebo-controlled trials (Finnish Sumatriptan Group and the Cardiovascular Clinical Research
Group [FSG], 1991; Salonen, Ashford, Dahlof, et aI., 1994, Study 1 and Study 2). No trials were
identified comparing intranasal sumatriptan with another active agent.

Study design and quality

All three trials were parallel-group in design. Patients treated a single headache ofmoderate or
severe intensity (grade 2 or 3) with study medication. Quality scores were 5 (FSG, 1991),3, and
3 (Salonen, Ashford, DahlOf, et al., 1994 [Study 1 and 2]).

Patient populations

Patients in the FSG trial (1991) were recruited from six hospital clinics in Finland; those in the
one-nostril trial reported in Salonen, Ashford, Dahlof, et aI. (1994 [Study 1]), from 21 centers (of
unspecified type) in France, Germany, and Norway; and those in the two-nostril trial (Salonen,
Ashford, Dahlof, et aI., 1994 [Study 2]), from 18 centers (of unspecified type) in Finland,
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Sweden, and Ireland. In all three trials, treatment was administered in a clinical setting.

All three of the trials contributing to the analysis included both patients with migraine without
aura and patients with migraine with aura, as defined by the IRS criteria. None explicitly
excluded patients with other types of headache. The two trials reported in Salonen, Ashford,
Dahl6f, et aI. (1994) both required participants to suspend the use ofprophylactic medication for
migraine; FSG (1991) provided no information on this topic.

The percentage ofpatients who were women ranged from 79-85%; average age of patients
ranged from 39-43. FSG (1991) received a quality score of 5; the two studies described in
Salonen, Ashford, Dahl6f, et aI. (1994) each received a quality score of3.

Outcome measures analyzed

The primary measure of efficacy in all three trials was the percentage of patients experiencing
headache relief, defined as a reduction in headache pain from grade 2 (moderate) or 3 (severe) to
grade 1 (mild) or 0 (none). One trial (FSG, 1991) also provided data on group mean headache
severity scores before and after treatment (using the same four-point severity scale) and on the
percentage of patients experiencing complete headache relief, defined as a reduction in headache
pain from grade 2 (moderate) or 3 (severe) to grade 0 (none). Data on these measures are also
reported and analyzed below.

Time points analyzed

In the general methodology section of this report, 2 hrs was identified as the main time point for
evaluating the efficacy of acute drug treatments for migraine. The three trials identified by the
literature search also measured and reported efficacy outcomes at 1 hr. In order to provide the
most complete picture possible of the efficacy of intranasal sumatriptan, and in order to facilitate
comparisons with the oral and subcutaneous forms of the drug, we have presented and analyzed
both 1- and 2-hr data for the efficacy outcomes identified above.

Doses considered

The trials published to date have not established an optimal dose or dosing regimen for intranasal
sumatriptan. One of the trials identified by the literature search used a divided dose of 40 mg
(20 mg + 20 mg), with the second dose administered 15 min after the first (FSG, 1991). The
remaining two trials considered a range of doses (1, 5, 10,20, and 40 mg), administered either as
a single dose in one nostril (Salonen, Ashford, Dahl6f, et al., 1994 [Study 1]) or as a divided dose
in both nostrils (Salonen, Ashford, Dahl6f, et aI., 1994 [Study 2]).

Our analysis includes all these doses and dosing regimens. Evidence Tables 12 and 13 group
efficacy results primarily by dose (1,5, 10,20, and 40 mg), thereby allowing the reader to
compare the efficacy of different methods of administering the same total dose (one dose, one
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nostril; divided dose, both nostrils; divided dose, with first and second doses separated by 15
min). For the purposes of the efficacy analysis, the FSG study (1991), in which two doses of20
mg each were separated by 15 min, is grouped with the other treatment arms in which a total
dose of 40 mg was administered.

EVIDENCE FOR EFFICACY

Data on the percentage of patients reporting headache relief at 1 and 2 hrs on the various doses of
intranasal sumatriptan are summarized in Evidence Tables 12 and 13, respectively. Data on the
change in mean headache severity scores and on the percentage of patients reporting complete
relief of headache at 1 and 2 hrs were provided only in FSG (1991) and are discussed separately
below.

Headache relief at 1 hour

Sumatriptan (1 mg) vs. placebo

In both the trials reported in Salonen, Ashford, Dahlof, et aI. (1994), the 1-mg dose of intranasal
sumatriptan was less effective than placebo at relieving headache pain at 1 hr. Twenty-six
percent (10/39) ofpatients using sumatriptan in a single dose in one nostril reported headache
relief, compared with 28% (11/40) of patients using placebo. Twenty-nine percent (10/34) of
those taking sumatriptan in a divided dose in both nostrils reported relief, compared with 42%
(13/31) of those taking placebo in the same manner. Note that the response rate for the two
nostril placebo group was substantially higher than for the one-nostril placebo group.

Sumatriptan (5 mg) vs. placebo

Salonen, Ashford, DahlOf, et aI. (1994 [Study 1]) reported that a 5-mg dose of intranasal
sumatriptan, administered in a single dose in one nostril, was significantly more effective than
placebo at relieving headache pain at 1 hr (50% [21/42] vs. 28% [11/40]). However, in the trial
in which the 5-mg dose was administered as a divided dose in both nostrils (Salonen, Ashford,
Dahlof, et aI., 1994 [Study 2]), it was no more effective than placebo (45% [15/33] vs. 42%
[13/31]).

Sumatriptan (10 mg) vs. placebo

One-hr results reported for the 10-mg treatment groups were very similar to the 5-mg results.
Salonen, Ashford, DahlOf, et aI. (1994 [Study 1]) reported that a single 10-mg dose of intranasal
sumatriptan was significantly more effective than placebo at relieving headache pain at 1 hr (49%
[20/39] vs. 28% [11/40]). However, in the trial in which the 10-mg dose was administered as a
divided dose (Salonen, Ashford, Dahlof, et aI., 1994 [Study 2]), it was not significantly more
effective than placebo (46% [16/35] vs. 42% [13/31]).
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Sumatriptan (20 mg) vs. placebo

In both the one- and two-nostril studies, 20 mg of sumatriptan was significantly more effective at
providing headache relief at 1 hr than placebo. In the one-nostril study (Salonen, Ashford,
Dahlof, et aI., 1994 [Study 1]), 60% (24/40) of sumatriptan patients reported relief at 1 hr,
compared with 28% (11/40) ofplacebo patients. In the two-nostril study (Salonen, Ashford,
DahlOf, et aI., 1994 [Study 2]), 59% (23/39) of sumatriptan patients reported relief, compared
with 42% (13/31) of placebo patients. The combined odds ratio for the two studies was 2.8 (1.1
to 7.2).

Sumatriptan (40 mg) vs. placebo

All three trials comparing 40 mg of sumatriptan with placebo reported that sumatriptan was
significantly more effective than placebo at providing headache relief at 1 hr. In the trial in
which sumatriptan was administered as a divided dose (20 mg + 20 mg) with 15 min between the
first and second administrations (FSG, 1991),64% (23/36) of sumatriptan patients reported relief
at 1 hr, compared with 30% (11/37) ofplacebo patients. In the one-nostril trial reported in
Salonen, Ashford, Dahlof, et ai. (1994 [Study 1]), headache relief was reported by 52% (22/42)
of sumatriptan patients, compared with 28% (11/40) of placebo patients. Corresponding rates in
the two-nostril study (Salonen, Ashford, Dahlof, et aI., 1994 [Study 2]) were 62% (21/34) and
42% (13/31), respectively. The combined odds ratio for the three trials was 3.0 (1.5 to 5.9).

Headache relief at 2 hours

Sumatriptan (1 mg) vs. placebo

In one of the trials reported in Salonen, Ashford, Dahlof, et ai. (1994), the I-mg dose of
intranasal sumatriptan was not significantly more effective than placebo at relieving headache
pain at 2 hrs; in the other, it was less effective than placebo. Thirty-eight percent (15/39) of
patients using sumatriptan in a single dose in one nostril reported headache relief, compared with
35% (14/40) ofpatients using placebo (Study 1). Among patients taking sumatriptan in a divided
dose in both nostrils, 38% (13/34) reported relief at 2 hrs, compared with 42% (13/31) ofthose
taking placebo in the same manner (Study 2).

Sumatriptan (5 mg) vs. placebo

Salonen, Ashford, Dahlof, et ai. (1994 [Study 1]) reported that a 5-mg dose ofintranasal
sumatriptan, administered in a single dose in one nostril, was significantly more effective than
placebo at relieving headache pain at 2 hrs (63% [26/42] vs. 35% [14/40]). However, in the trial
in which the 5-mg dose was administered as a divided dose in both nostrils (Salonen, Ashford,
DahlOf, et aI., 1994 [Study 2]), it was no more effective than placebo (45% [15/33] vs. 42%
[13/31]).
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Sumatriptan (10 mg) vs. placebo

The 10-mg dose of sumatriptan was significantly more effective than placebo in relieving
headache pain at 2 hrs in both the one- and two-nostril studies. In the one-nostril trial (Salonen,
Ashford, DahlOf, et aI., 1994 [Study 1]),63% (25/39) of sumatriptan patients reported relief at 2
hrs, compared with 35% (14/40) of placebo patients. Corresponding rates in the two-nostril
study (Salonen, Ashford, DahlOf, et al., 1994 [Study 2]) were 65% (23/35) and 42% (13/31),
respectively. The combined odds ratio for the two studies was 3.0 (1.3 to 6.9).

Sumatriptan (20 mg) vs. placebo

Both the one- and two-nostril studies reported that 20 mg of sumatriptan was significantly more
effective than placebo at relieving headache at 2 hrs. In the one-nostril study (Salonen, Ashford,
Dahlof, et aI., 1994 [Study 1]), headache relief rates were 78% (31/40) and 35% (14/40) for
sumatriptan and placebo, respectively. Corresponding rates for the two-nostril study (Salonen,
Ashford, Dahlof, et aI., 1994 [Study 2]) were 74% (29/39) and 42% (13/31), respectively. The
combined odds ratio for the two studies was 5.1 (2.1 to 13).

Sumatriptan (40 mg) vs. placebo

In all three studies that included a 40-mg treatment group, sumatriptan was significantly more
effective than placebo at relieving headache pain at 2 hrs. In the trial in which sumatriptan was
administered as a divided dose (20 mg + 20 mg) with 15 min between the first and second
administrations (FSG, 1991), 75% (27/36) of sumatriptan patients reported relief at 2 hrs,
compared with 32% (12/37) ofplacebo patients. In the one-nostril trial reported in Salonen,
Ashford, Dahlof, et al. (1994 [Study 1]), headache reliefwas reported by 60% (25/42) of
sumatriptan patients, compared with 35% (14/40) ofplacebo patients. Corresponding rates in the
two-nostril study (Salonen, Ashford, DahlOf, et aI., 1994 [Study 2]) were 74% (25/34) and 42%
(13/31), respectively. The combined odds ratio for the three trials was 3.9 (1.9 to 8.2).

Mean headache severity at 1 and 2 hours

FSG (1991) also reported continuous data on mean headache severity scores, measured
immediately before treatment and at 1 and 2 hrs. From the data summarized in Evidence Table
1, we were able to calculate effect sizes for mean headache severity at 1 and 2 hrs. For both
timepoints, the comparison of sumatriptan with placebo yielded an effect size of 0.80 (0.69 to
0.92), which is statistically significant in favor of sumatriptan. This comparison did not take into
account differences in mean pre-treatment severity scores, which were slightly higher (indicating
more severe pain) for sumatriptan (2.3 vs. 2.2).

Complete relief of headache at 1 and 2 hours

Only one trial (FSG, 1991) provided data on the percentage ofpatients reporting complete relief
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of their headache at 1 and 2 hrs. At 1 hr, 33% (12/36) ofpatients using intranasal sumatriptan
(20 mg + 20 mg) reported complete relief, compared with 11% (4/37) ofpatients using placebo.
At 2 hrs, the percentage of sumatriptan patients reporting complete relief rose to 53% (19/36),
while the percentage among placebo patients remained at 11% (4/37). These comparisons yield
odds ratios of4.1 (1.2 to 14) for 1 hr and 9.2 (2.7 to 31) for 2 hrs.

Headache recurrence

Only one of the three trials identified in the literature search reported data on the rate ofheadache
recurrence among trial participants (FSG, 1991). No definition of recurrence was provided; the
published report of the trial states only that patients in each treatment group were contacted by
phone 24 hrs after treatment and "questioned about any return of headache" (p. 337). Twenty
nine percent (9/31) ofevaluable patients who had taken sumatriptan (20 mg + 20 mg) reported
recurrence, compared with 20% (6/31) of evaluable placebo patients. The difference between the
two groups was not significant (p=0.417).

ADVERSE EVENTS

Available data

Evidence Table 17 provides a summary of all the abstractable data on adverse events from the
three trials included in the efficacy analysis.

Overall proportion of patients reporting adverse events

Overall, 37% (76/205) of all sumatriptan patients in the one-nostril, dose-ranging study (Salonen,
Ashford, Dahlof, et aI., 1994 [Study 1]) reported one or more adverse events, compared with
13% (5/40) ofplacebo patients. The corresponding figures in the two-nostril study (Salonen,
Ashford, Dahlof, et aI., 1994 [Study 2]) were 33% (59/178) and 25% (8/32), respectively. In the
FSG study (1991), which involved only a 40-mg dose of sumatriptan, 46% (17/37) of
sumatriptan patients reported one or more adverse events, compared with 14% (5/37) ofplacebo
patients.

The published report on the two dose-ranging trials (Salonen, Ashford, Dahlof, et al., 1994)
states that, with the exception of "taste disturbances," the incidence of adverse events among
sumatriptan patients did not increase with dose. The report does not, however, break down the
description of adverse events by dose, so it was impossible to confirm this conclusion or perform
an independent analysis.

Most common adverse events associated with the use of sumatriptan

The most commonly reported adverse events among patients treated with intranasal sumatriptan
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which were not commonly reported among placebo patients were "taste disturbances." Other
commonly reported adverse events are summarized in Evidence Table 17. These were
characterized by investigators as minor and transient.

Chest symptoms

"Throat symptoms" of an unspecified type were included on the lists ofthe most commonly
reported adverse events in the two dose-ranging studies (Salonen, Ashford, Dahlof, et aI., 1994
[Studies 1 and 2]); such symptoms were reported by 3% and 1% of sumatriptan patients in the
one- and two-nostril studies, respectively, and by 0% and 3% of placebo patients (see Evidence
Table 17).

The three trials included in this analysis reported no instances of the angina-like chest symptoms
sometimes associated with subcutaneous and oral sumatriptan.

CONCLUSIONS

Intranasal sumatriptan, taken in a total dose of 1 mg, is not an effective treatment for acute
migraine. This is the case whether the drug is administered as a single dose in one nostril
(Salonen, Ashford, DahlOf, et aI., 1994 [Study 1]) or as a divided dose in both nostrils (Salonen,
Ashford, Dahlof, et aI., 1994 [Study 2]).

The evidence for the 5-mg dose is less clear. One study (Salonen, Ashford, Dahlof, et aI., 1994
[Study 1]) found this dose to be significantly more effective than placebo in relieving headache
pain at 1 and 2 hrs when administered as a single dose in one nostril (1 hr: 50% vs. 28%; 2 hrs:
63% vs. 35%). However, another study (Salonen, Ashford, Dahlof, et aI., 1994 [Study 2]) found
that it was not significantly more effective than placebo when administered as a divided dose in
two nostrils (45% vs. 42% for both 1 and 2 hrs). The reason for the disparity in results is not
clear. The placebo response rate in the two-nostril study was unusually high (42% at both 1 and
2 hrs), but the response to the 5-mg dose of sumatriptan was also substantially lower in the two
nostril study than in the one-nostril study (45% vs. 63% at 2 hrs). As we shall see below, it is not
the case that two-nostril administration of sumatriptan consistently yielded lower response rates
than one-nostril administration, so the 5-mg results remain something of an anomaly.

The 10-mg dose of sumatriptan showed mixed results at 1 hr, but by 2 hrs was significantly more
effective than placebo at providing headache relief, whether it was administered as a single dose
in one nostril (Salonen, Ashford, DahlOf, et aI., 1994 [Study 1]: 63% vs. 35%) or as a divided
dose in both nostrils (Salonen, Ashford, Dahlof, et aI., 1994 [Study 2]): 65% vs. 42%).

The 20- and 40-mg doses were of comparable efficacy and were significantly more effective than
all other doses at both 1 and 2 hrs. The 2-hr response rates were especially high: 74-78% of
patients taking 20 mg reported headache relief at 2 hrs, compared with 35-42% ofpatients taking
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placebo; for the 40-mg dose, the corresponding rates were 60%-74% and 32%-42%, respectively.
In the only study reporting such data, a 40-mg dose of sumatriptan provided complete relief of
headache at 2 hrs in 53% ofpatients, compared with 11% for placebo. Continuous data on mean
headache severity from one study (FSG, 1991) reinforced these findings.

Administering sumatriptan as a divided dose in both nostrils did not result in consistently higher
response rates than administering the drug as a single dose in one nostril. Likewise, efficacy
appeared to be similar whether a 40-mg dose was administered at one time or as a divided dose
with the two administrations separated by 15 min.

In general, response rates to the 20- and 40-mg doses of sumatriptan administered by the
intranasal route were equivalent to those reported for subcutaneous sumatriptan and higher than
those reported for oral sumatriptan.

Very little data exist on the rate of headache recurrence after treatment with intranasal
sumatriptan. The only study providing data on the question (FSG, 1991) reported that there was
no significant difference between the rate of recurrence among sumatriptan patients (29%) and
placebo patients (20%). It did not, however, provide a definition of headache recurrence.

Significantly more sumatriptan patients than placebo patients reported adverse events (37% vs.
13%). The most commonly reported adverse events among sumatriptan patients were "taste
disturbances." Information about adverse events was not broken down by dose in the dose
ranging studies (Salonen, Ashford, Dahlef, et al., 1994).
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BACKGROUND

The introduction of sumatriptan marked a significant advance in the acute treatment ofmigraine,
but the efficacy of sumatriptan, particularly in its oral form, is still less than optimal. Over the
last several years, pharmaceutical companies have been developing and testing other 5HTm

receptor agonists as possible acute treatments for migraine. Agents now under active
investigation include eletriptan (UK-116,044), being developed by Pfizer; zolmitriptan (311C90),
originally developed by Burroughs-Wellcome, but now under patent at Zeneca; and rizatriptan
(MK-462), being developed by Merck.

A large amount of preliminary research has been done oil these agents, but very few reports of
controlled trials have so far been published in peer-reviewed journals. Our search of the
literature identified only two trials, one ofzolmitriptan and one of rizatriptan. Zolmitriptan is a
highly selective 5HTm-receptor agonist which is distinguished from sumatriptan primarily by its
ability to interact with the central as well as the peripheral components of the trigemino-vascular
system. Rizatriptan is similar in action to sumatriptan, but has demonstrated higher
bioavailability in human pharmacokinetic studies.

STUDIES IDENTIFIED

Overview

The literature review identified two placebo-controlled trials of 5HTm-receptor agonists other
than sumatriptan, one ofrizatriptan (Cutler, Claghom, Sramek, et al., 1996) and one of
zolmitriptan (Visser, Klein, Cox, et aI., 1996). For the doses used and treatment comparisons
made, see "Doses analyzed," below.

Study design and quality

Both trials were parallel-group in design. Patients in both trials treated a single headache of
moderate to severe intensity. Quality scores were 4 for Cutler, Claghom, Sramek, et al. (1996)
and 5 for Visser, Klein, Cox, et al. (1996).

Patient populations

In Cutler, Claghom, Sramek, et al. (1996), patients were recruited from two clinics of unspecified
type. Patients in Visser, Klein, Cox, et al. (1996) were recruited from a neurology clinic and by
referral from neurologists outside the clinic and general practitioners. In both trials, treatment
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was administered in a clinical setting and patients were monitored for several hours afterward.

Both trials included patients with migraine with or without aura (IHS). Visser, Klein, Cox, et al.
(1996) did not exclude patients who also suffered from "interval headache," provided such
patients could distinguish these headaches from their migraine attacks. Both studies required that
the use of migraine prophylactic medication be suspended for some period before the start of the
trial.

Sixty-two percent ofpatients in the Cutler, Claghorn, Sramek, et al. (1996) study and 80% in the
Visser, Klein, Cox, et al. (1996) study were women. The average age of patients in the two trials
was 40 and 43 years, respectively.

Only post-menopausal women were included in the Cutler, Claghom, Sramek, et al. (1996) trial.
Otherwise there were no unusual inclusion or exclusion criteria.

Outcome measures analyzed

Both trials identified by the literature review used headache relief as the primary measure of
efficacy. Headache relief was defined, as in the sumatriptan trials, as a reduction in headache
severity from moderate or severe (grade 2 or 3) to none or mild (grade 0 or 1). The zolmitriptan
trial (Visser, Klein, Cox, et al., 1996) also reported data on the percentage ofpatients
experiencing complete relief, defined as a reduction in headache severity from moderate or
severe (grade 2 or 3) to none (grade 0).

A relatively high rate of headache recurrence has been identified as a possible problem with
sumatriptan. Both ofthe trials included in our analysis reported limited data on headache
recurrence. These data are discussed below under "Efficacy."

Timepoints analyzed

Both trials identified 2 hrs as the primary timepoint for measuring efficacy outcomes, but also
reported at least partiall-hr results. Neither study reported data on headache relief beyond 2 hrs.
One-hr results reported for headache relief and complete relief are summarized in Evidence
Table 1. Two-hr results are summarized in Evidence Tables 1 and 14 and discussed below.

Doses analyzed

Visser, Klein, Cox, et al. (1996) compared three initial doses ofzolmitriptan with placebo (1 mg,
5 mg, and 25 mg). Trial participants could elect to receive a second double-blind dose of study
medication (see Evidence Table 1), but this did not affect the primary efficacy or adverse events
data reported since the second dose was administered after 2 hrs. Cutler, Claghom, Sramek, et
al. (1996) compared two doses ofrizatriptan (20 mg and 40 mg) with placebo as part of a two
phase trial. The 20-mg dose ofrizatriptan was compared with placebo in a small number of
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patients (n=8, rizatriptan; n=3, placebo) to establish its tolerability. When this had been done,
the 40-mg dose was compared with placebo in a larger group ofpatients (n=36, rizatriptan; n=18,
placebo). When comparing the 40-mg dose with placebo, the investigators pooled results from
the two placebo groups (n=3 and n=18), and we have followed the same procedure. See
Evidence Table 1 for details.

Neither trial was designed to directly compare different doses ofthe active agent with one
another for any of the main efficacy outcomes. Neither do we present efficacy data for any but
the placebo comparisons. The results of our analysis are reported in Evidence Table 14 and
described in the text below.

EVIDENCE FOR EFFICACY

Rizatriptan (MK-462)

A single trial compared the efficacy oforal rizatriptan with placebo (Cutler, Claghom, Sramek, et
aI., 1996). On the basis of the categorical data summarized in Evidence Tables 1 and 14, we
were able to calculate an odds ratio for headache relief at 2 hrs for rizatriptan 40 mg vs. placebo
of 6.0 (1.8 to 20). This odds ratio confirms the study's finding that rizatriptan, in a 40-mg dose,
was significantly better than placebo at providing headache relief at 2 hrs (p=0.002). The fairly
large difference in the proportion of patients reporting relief (75% for rizatriptan vs. 33% for
placebo) suggests that the difference was clinically significant as well.

The study did not report any data on complete relief at 2 hrs.

Data were reported on the rates ofheadache recurrence for the 40-mg and placebo groups, though
the study did not explain precisely how "recurrence" was defined. Ofthe 27 patients who
reported relief at 2 hrs with 40 mg ofMK-462, 10 (37%) experienced a recurrence of their
headache, compared with 4/7 placebo-treated patients (57%). The investigators' analysis found
no significant difference between the two groups for this outcome (no p-value reported).

Zolmitriptan (311C90)

A second trial compared three doses ofzolmitriptan with placebo (Visser, Klein, Cox, et aI.,
1996). On the basis of the categorical data summarized in Evidence Tables 1 and 14, we were
able to calculate odds ratios for headache relief at 2 hrs for the following comparisons of
zolmitriptan with placebo:

1 mg vs. placebo
5 mg vs. placebo
25 mg vs. placebo

2.1 (0.45 to 9.9)
9.2 (2.0 to 41)
24 (4.7 to 123)
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These odds ratios confirm the results of the investigators' analysis, which found that the
difference between the I-mg dose of zolmitriptan and placebo was not statistically significant
(p=0.46), but that the differences between the 5-mg and 25-mg doses and placebo were
significant (p<0.005 and p<O.OOI, respectively).

Visser, Klein, Cox, et al. (1996) also reported data on the percentage of patients in each treatment
group reporting complete relief at 2 hrs. For the comparisons with placebo, we were able to
calculate odds ratios as follows:

1 mg vs. placebo
5 mg vs. placebo
25 mg vs. placebo

1.9 (0.16 to 21)
3.1 (0.31 to 31)
11 (1.3 to 96)

These results confirm the study's finding that only the 25-mg dose ofzolmitriptan was
significantly better than placebo at providing complete relief at 2 hrs (p<0.01; p-values not
reported for the other two comparisons).

A recurrent headache was defined as a moderate or severe headache that improved to mild or no
pain by 2 hrs, but then worsened to moderate or severe within 2-24 hrs of initial dosing. In the
placebo group, 1/3 patients (33%) reported headache recurrence, compared with 2/6 patients in
the I-mg dose group (33%), 4/11 patients in the 5-mg dose group (36%), and 1/14 patients (7%)
in the 25-mg dose group. The article does not comment on the statistical significance of the
differences among the various treatment groups for this outcome.

ADVERSE EVENTS

The available data on adverse events are summarized in Evidence Table 17.

Rizatriptan (MK-462)

Seventy-two percent ofpatients in the 40-mg treatment group (26/36) reported one or more
adverse events, compared with 50% (4/8) in the 20-mg group and 52% (11/21) in the placebo
group. None of the differences between groups in the proportion ofpatients experiencing
adverse events (Evidence Table 17) was statistically significant.

Drowsiness, dry mouth, and dizziness were the most commonly reported adverse events in the
40-mg rizatriptan group (44%, 36%, and 17% of patients, respectively). They were also the most
common adverse events among patients in the placebo group (24%, 19%, and 10%, respectively).
Five patients reported severe adverse events, three on rizatriptan 40 mg (two cases of dizziness,
one with paresthesias; one case of diarrhea), one on rizatriptan 20 mg (severe headache), and one
on placebo (atrial fibrillation). There were no reports of chest symptoms like those sometimes
experienced with sumatriptan.
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Zolmitriptan (311C90)

Visser, Klein, Cox, et al. (1996) did not provide the information needed to calculate the
differences in the overall proportion of patients reporting adverse events with zolmitriptan (l mg,
5 mg, and 25 mg) and placebo. Also, detailed data on adverse events were reported only for the
first two hrs of treatment (see the note in Evidence Table 17). The reported rates of adverse
events were, in general, lower than those observed with rizatriptan in Cutler, Claghom, Sramek,
et al. (1996), though the authors stated that the number ofpatients reporting adverse events over
24 hrs increased with increasing dose (Le., among patients who took a second dose of study
medication after 2 hrs). Asthenia, somnolence, dry mouth, and non-chest pressure were the most
frequently reported adverse events over 24 hrs among zolmitriptan patients. The adverse events
observed with zolmitriptan were described as "generally mild, transient, and similar in nature to
those observed after treatment with oral sumatriptan" (p. 525). Two cases of "chest pressure"
were reported within 2 hrs in the 25-mg treatment group.

CONCLUSIONS

The two relatively small studies reviewed here each provide support for the effectiveness of a
new 5HTID-receptor agonist drug compared to placebo. Although not directly compared to oral
sumatriptan, these drugs were tested in studies using similar design and outcome measures. The
response rates observed are somewhat higher that those for sumatriptan while placebo group
response rates are similar to the sumatriptan studies indicating comparable populations. The
calculated odds ratio for headache relief at 2 hrs for each of these drugs is higher than the
summary odds ratio for oral sumatriptan, suggesting greater efficacy consistent with data on
higher bioavailability of the newer oral drugs.
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OPIATE ANALGESICS

BACKGROUND

The literature review identified controlled trials of the following opiate analgesics or opiate
analgesic compounds for the treatment of acute migraine:

Acetaminophen + codeine -- 2 trials using different formulations;

Acetaminophen + codeine + doxylamine succinate (Mersyndol®) -- 2 trials using
different formulations;

Acetaminophen + codeine phosphate + buclizine hydrochloride + dioctyl sodium
sulphosuccinate (Migraleve®) -- 4 trials using two different formulations;

Butorphanol (in) -- 2 trials using the same formulation;

Doleron® (aspirin 350 mg + dextropropoxyphene chloride 65 mg + phenazone 150 mg +
[2-diaminoethyl] phentiazin carboxyl chloride 5 mg + caffeine 50 mg) -- 1 trial; and

Doleron novum® (aspirin 350 mg + dextropropoxyphene napsylate 100 mg + phenazone
150 mg) -- 1 trial.

Acetaminophen + codeine is available in the US, though not in the precise formulations tested in
the two trials identified by the literature review. Intranasal butorphanol is available in the form
tested. None of the other formulations listed above is currently available in the US. Except for
butorphanol, which was administered intranasally, all the opiate analgesics used in the studies
reviewed in this report were administered orally. Parenterally administered opiates (meperidine,
methadone, etc.) are discussed in another Technical Review (Duke University Center for Clinical
Health Policy Research, forthcoming).

The use of opiate analgesics for the treatment of acute migraine attacks is controversial,
especially their regular or frequent, long-term use for home treatment. The problems of side
effects, development of tolerance and dependence, and (potentially) rebound headache, have
been described elsewhere.
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STUDIES IDENTIFIED

Overview

The literature review identified 14 publications reporting on 11 separate controlled trials of
opiate analgesics for the treatment of acute migraine (Adam, 1987; Boureau, Joubert, Lasserre, et
aI., 1994; Carasso and Yehuda, 1984; Diamond, Freitag, Gallagher, et aI., 1989; Diamond and
Freitag, 1990; Diamond, Freitag, Diamond, et aI., 1992; Freitag, 1993; Gawel, Szalai, Stiglick, et
aI., 1990; General Practitioner Research Group, 1973; Hakkarainen, Gustafsson, and Stockman,
1978; Hakkarainen, Quiding, and Stockman, 1980; Hoffert, Couch, Diamond, et aI., 1995;
Somerville, 1976; Uzogara, Sheehan, Manschreck, et aI., 1986). Two ofthese publications
(Diamond, Freitag, Gallagher, et aI., 1989; Diamond and Freitag, 1990) are abstracts of the study
reported more fully in Diamond, Freitag, Diamond, et ai. (1992) and provide no information not
available in the main study; they are therefore excluded from further consideration here. Freitag
(1993) reports on the same trial described in Diamond, Freitag, Diamond, et al. (1992), but
presents efficacy data which supplement the data reported in the earlier publication. The entries
for this trial in Evidence Tables 1 and 15 incorporate data from both publications. For the sake
of convenience, we refer to the combined reports on this trial as Diamond, Freitag, Diamond, et
ai. (1992) in the text and tables of this report.

Eight of the eleven trials identified by the literature review included comparisons ofopiates with
placebo, two compared one opiate with another, and four included comparisons of opiates with
other agents (aspirin, ergotamine tartrate, and ergotamine + cyclizine + caffeine).

Study design and quality

Eight trials were of cross-over design; three were parallel-group. The number ofheadaches
treated with each study medication and the duration of trials varied widely (see Evidence Table 1
for details). Quality scores ranged from 1-5, with an average score of3.2.

Patient populations

In three trials, patients were recruited from headache clinics (Adam, 1987; Diamond, Freitag,
Diamond, et aI., 1992; Hoffert, Couch, Diamond, et aI., 1995); in one, from a pain clinic
(Carasso and Yehuda, 1984); and in one trial, patients were recruited through media advertising
(Uzogara, Sheehan, Manschreck, et aI., 1986). In the remaining six trials, no clear indication is
given of the setting in which patients were recruited.

In every case but one, treatment was self-administered by patients outside of a clinical setting.
The single exception (Diamond, Freitag, Diamond, et aI., 1992) deserves discussion. This was a
trial of intranasal butorphanol, which compared that intervention with placebo and with
intramuscular methadone. The treatments were administered in a headache clinic. The present
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report will not consider the comparisons from this trial that involved intramuscular methadone,
but will discuss the butorphanol vs. placebo comparison, since intranasal butorphanol may be
self-administered and used as a home treatment (see Hoffert, Couch, Diamond, et ai. [1995],
where it is so used). The other treatment comparisons (methadone [im] vs. placebo and
butorphanol [in] vs. methadone [imD are examined in another Technical Review (Duke
University Center for Clinical Health Policy Research, forthcoming).

Two studies included patients with migraine without aura only (Boureau, Joubert, Lasserre, et aI.,
1994; Uzogara, Sheehan, Manschreck, et aI., 1986); eight included both patients with migraine
without aura and patients with migraine with aura. One trial included patients with migraine,
patients with tension-type headache, and patients with "mixed" headaches and reported only
limited results for the distinct headache types (Gawel, Szalai, Stiglick, et aI., 1990).

In two trials, the use ofmigraine prophylactic medication was permitted without qualification; in
three, it was permitted as long as the regimen remained unchanged throughout the trial; in three,
it was not permitted; and three studies say nothing at all about its use (see Evidence Table 1 for
details).

The percentage of the patient population who were women ranged from 71-100%; the average
age of trial participants ranged from 34-41.

There were no unusual inclusion or exclusion criteria.

Outcome measures analyzed

Four of the eleven included trials reported data on headache relief from which we were able to
calculate odds ratios or effect sizes (Boureau, Joubert, Lasserre, et aI., 1994; Carasso and
Yehuda, 1984; Diamond, Freitag, Diamond, et aI., 1992; Hoffert, Couch, Diamond, et aI., 1995).
One ofthese four triaIs (Boureau, Joubert, Lasserre, et aI., 1994) also provided data on the
change in pain intensity which we were able to use to calculate an effect size. One study (Adam,
1987) reported no usable pain results, but did provide data on headache duration that were used
to calculate an effect size. Another trial (Somerville, 1976) reported no usable data on headache
relief, but provided data on complete relief that were used to calculate an odds ratio. Five trials
reported headache relief, complete relief, or pain intensity data, but nothing that could be used to
calculate an effect size or odds ratio (Gawel, Szalai, Stiglick, et aI., 1990; General Practitioner
Research Group, 1973; Hakkarainen, Gustafsson, and Stockman, 1978; Hakkarainen, Quiding,
and Stockman, 1980; Uzogara, Sheehan, Manschreck, et aI., 1986).

No two studies defined headache relief in precisely the same way. Some indication of how this
and other pain outcomes were defined in the various studies is given in Evidence Tables 1 and
15. Wherever available, outcome data on complete relief of headache have been reported in
Evidence Table 15 and in the text of this report.
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Timepoints analyzed

The timepoints at which pain outcomes were measured and analyzed varied from 30 min to the
end of an attack (see Evidence Table 15 and the section on efficacy, below). Several studies
reported 2-hr outcomes.

One of the included studies (Uzogara, Sheehan, Manschreck, et aI., 1986) explicitly attempted to
measure the long-term effectiveness ofthe study medication (Migraleve®) by using a headache
index that combined headache frequency, duration, and severity over each of the study's two 3
month treatment periods. Such a method -- rarely used in studies of acute migraine treatments -
has the theoretical advantage ofdetecting possible long-term complications ofthese treatments,
such as "rebound headache," that traditional, short-term, acute studies cannot detect.

EVIDENCE FOR EFFICACY

COMPARISONS WITH PLACEBO

Acetaminophen + codeine vs. placebo

Two studies compared acetaminophen + codeine with placebo (Boureau, Joubert, Lasserre, et aI.,
1994; Gawel, Szalai, Stiglick, et aI., 1990). The two trials used slightly different formulations of
the active drug (400 mg + 25 mg for Boureau, Joubert, Lasserre, et ai. and 650 mg + 16 mg for
Gawel, Szalai, Stiglick, et aI.).

Boureau, Joubert, Lasserre, et al., 1994. For our analysis of this study, we were able to use two
different 2-hr pain outcomes, one reported in categorical terms (proportion ofpatients with
complete or almost complete relief) and the other a continuous measure (pain intensity difference
on VAS, from 0 to 2 hrs). On the basis of the categorical data summarized in Evidence Tables 1
and 15, we were able to calculate an odds ratio of2.3 (1.5 to 3.5) for "complete or almost
complete" relief at 2 hrs, which confirms the study's finding of a statistically significant
difference in favor of acetaminophen + codeine for this outcome. The 20% difference in
response rate between the active drug and placebo suggests that the difference between the two
treatments is also clinically significant.

From the continuous data on pain intensity difference from 0 to 2 hrs, we were able to calculate
an effect size of 0.38 (0.18 to 0.58), which confirms the study's finding that acetaminophen +
codeine was statistically significantly better than placebo for this outcome. The magnitude of the
effect corresponds to a difference of 11.9 mm on a 100-mm visual analog scale.

This study also reported the percentage ofpatients experiencing complete relief at 2 hrs (see
Evidence Tables 1 and 15). The comparison of acetaminophen + codeine with placebo for this
outcome yielded an odds ratio of 1.8 (1.0 to 3.2), which is statistically significant, but only just.
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The investigators' analysis showed no significant difference between the two treatments for this
outcome (see Evidence Table 1).

Gawel, Szalai, Stiglick, et al., 1990. This trial compared acetaminophen + codeine with placebo
for the treatment of several types of headache and reported only limited separate results for
migraine patients (see Evidence Table 1). The most appropriate outcome for our analysis was the
sum of pain intensity differences (SPID), measured over 5 ms. The study reported that there was
no significant difference between acetaminophen + codeine and placebo as far as this outcome
was concerned, but reported no SPID scores and no p-value for the comparison. We were not
able to calculate an effect size or odds ratio for this outcome on the basis of the data provided in
the study.

Acetaminophen + codeine + doxylamine succinate vs. placebo

Two studies included comparisons of combinations of acetaminophen + codeine + doxylamine
succinate with placebo (Gawel, Szalai, Stiglick, et aI., 1990; Somerville, 1976). Neither the
dosage nor the treatment protocol were the same in the two studies: Gawel, Szalai, Stiglick, et al.
measured the effect of a single dose of acetaminophen 650 mg + codeine 16 mg + doxylamine
succinate 10 mg, while Somerville allowed multiple doses of acetaminophen 900 mg + codeine
19.5 mg + doxylamine succinate 10 mg + caffeine 60 mg (see Evidence Table 1). Somerville
used a proprietary formulation (Mersyndol®); Gawel, Szalai, Stiglick, et ai. mentions the same
drug, but it is not clear whether it was used in the study.

Gawel, Szalai, Stiglick, et aL, 1990. This trial compared acetaminophen + codeine +
doxylamine succinate with placebo for the treatment of several types of headache and reported
only limited separate results for migraine patients (see Evidence Table 1). The most appropriate
outcome for our analysis was the sum of pain intensity differences (SPID), measured over 5 ms.
The study reported that there was no significant difference between acetaminophen + codeine +
doxylamine succinate and placebo as far as this outcome was concerned, but reported no SPID
scores and no p-value for the comparison. We were not able to calculate an effect size or odds
ratio for this outcome on the basis of the data provided in the study.

Somerville, 1976. This study reported data on the percentage ofpatients reporting "partial or
complete" relief of headache (see Evidence Table 1). We chose not to use these data in our
analysis, since it is not certain that the investigators' "partial" relief met our criteria for clinically
significant improvement. However, we were able to calculate an odds ratio of 5.2 (0.99 to 27)
for complete relief of headache, which is not statistically significant. The investigators' analysis,
which may have been more powerful, found that Mersyndol® was statistically superior to
placebo for this outcome (p<0.05). The 22% difference in response rate looks clinically
significant.
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Acetaminophen + codeine phosphate + buclizine hydrochloride + dioctyl sodium
sulphosuccinate (Migraleve®) vs. placebo

Three trials included comparisons of the proprietary combination drug Migraleve® with placebo
(Adam, 1987; Carasso and Yehuda, 1984; Uzogara, Sheehan, Manschreck, et aI., 1986). The
formulation used in Uzogara, Sheehan, Manschreck, et al. was slightly different from that used in
the other two trials (see Evidence Table 1). The dosage also differed among the three trials:
Adam used a single 2-tablet dose, while Carasso and Yehuda allowed 2-6 tablets during the first
two hrs of an attack, and Uzogara, Sheehan, Manschreck, et al. 2-8 tablets over 24 hrs. The time
at which pain outcomes were measured was not specified in any of the studies.

Adam, 1987. We used the headache duration data provided in this study for our analysis, since
the pain outcomes reported were both problematic (see Evidence Table 1). From the duration
data summarized in Evidence Table 1, we were able to calculate an effect size of 0.41 (-0.07 to
0.89), which confirms the study's finding that there was no significant difference between
Migraleve® and placebo as far as headache duration was concerned.

Carasso and Yehuda, 1984. From the categorical data summarized in Evidence Tables 1 and 15,
we were able to calculate an odds ratio of 31 (5.6 to 171) for "complete or considerable" relief of
migraine symptoms. This confirms the study's finding that Migraleve® was statistically superior
to placebo and, together with the 64% difference in response rates, suggests a very large clinical
difference between the two treatments. It should be noted, however, that this was the only study
included in the report to receive a quality score of 1. It was not double-blinded and did not
describe dropouts from the trial. Also, it used Vitamin C 50 mg as a placebo treatment, but told
patients in both treatment groups that they would be receiving an active treatment.

Uzogara, Sheehan, Manschreck, et al., 1986. Two pain outcomes were reported in this study
that were of interest to us (mean headache severity and headache index), but no firm conclusions
could be drawn about them. Mean headache severity was actually lower for attacks treated with
placebo than for attacks treated with Migraleve® in periods one (4.271 vs. 4.714) and two (3.179
vs.4.222). The treatment term in the investigators' analysis of variance (ANOVA) was
significant for this outcome (p=0.022), but a carry-over effect (treatment-period interaction) was
present (p=0.016), which made interpretation of the treatment effect difficult. No variance data
were reported, so we were unable to calculate an effect size for this outcome.

The authors also calculated a headache index, combining headache frequency, duration, and
severity over each 3-month treatment period. The mean headache index was lower for attacks
treated with Migraleve® than for attacks treated with placebo for period one (1.120 vs. 1.136),
but for period two, the mean headache index was lower for attacks treated with placebo (0.816
vs.0.989). This outcome also showed a significant carry-over effect (treatment-period
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interaction) (p=0.007), which made interpretation of the treatment effect difficult. No variance
data were reported, so we were unable to calculate an effect size for this outcome.

No separate data were provided on headache duration.

This study is one of very few trials of acute drug treatments that used a headache index or other
measure to combine daily headache measurements into a long-term effectiveness measure. This
method has the theoretical advantage of detecting possible long-term complications of acute
treatments, such as "rebound headache," that traditional, short-term, acute studies cannot detect.

Butorphanol (in) vs. placebo

Two studies compared intranasal butorphanoll mg with placebo. In one of them (Diamond,
Freitag, Diamond, et aI., 1992), treatment was administered in a clinical setting; in the other
(Hoffert, Couch, Diamond, et al., 1995), patients treated themselves at home. Both provided
measures of headache relief at 2 hrs.

Diamond, Freitag, Diamond, et al., 1992. For our analysis, we used the data on the cumulative
sum ofpain relief scores (TOTPAR) at 2 hrs (summarized in Evidence Table 1). For the
comparison ofbutorphanol vs. placebo, the effect size was 0.62 (0.12 to 1.12), confirming the
study's finding that butorphanol was statistically significantly better than placebo for this
outcome. Both the TOTPAR scores and the effect size estimate suggest that the difference
between the two treatments was also clinically significant and of a relatively large magnitude.

Hoffert, Couch, Diamond, et al., 1995. This study reported data on the percentage ofpatients
whose headache pain was reduced from moderate or severe to slight or none within 2 hrs (see
Evidence Tables 1 and 15). From these data, we were able to calculate an odds ratio of 6.8 (3.0
to 15), which confirms the study's finding that butorphanol is statistically significantly better
than placebo at providing headache relief at 2 hrs. The 42% difference in response rates suggests
that the difference is also clinically significant and large in magnitude.

This study also provided data on the percentage of patients whose headache pain was reduced
from moderate or severe to none within 2 hrs (see Evidence Tables 1 and 15). These data yielded
an odds ratio of3.7 (1.3 to 10). This odds ratio and the percentages on which it is based suggest
that butorphanol is significantly better, both statistically and clinically, than placebo at providing
complete relief ofheadache at 2 hrs.

COMPARISONS AMONG OPIATES

Acetaminophen + codeine + doxylamine succinate vs. acetaminophen + codeine

These two treatments were compared in a single trial (Gawel, Szalai, Stiglick, et aI., 1990),
which examined the treatment of several types of headache. Only limited separate results were

156



Opiate analgesics

reported for migraine patients (see Evidence Table 1). The most appropriate outcome for our
analysis was the sum ofpain intensity differences (SPID), measured over 5 hrs. The study
reported that there was no significant difference between acetaminophen + codeine +
doxylamine succinate and acetaminophen + codeine as far as this outcome was concerned, but
reported no SPID scores and no p-value for the comparison. We were not able to calculate an
effect size or odds ratio for this outcome on the basis of the data provided in the study.

COMPARISONS WITH OTHER AGENTS

Acetaminophen + codeine vs. aspirin

The only study comparing acetaminophen + codeine with aspirin (Boureau, Joubert, Lasserre, et
aI., 1994) reported two different 2-hr pain outcomes that we were able to use in our analysis, one
given in categorical terms (proportion ofpatients with complete or almost complete relief) and
the other a continuous measure (pain intensity difference on VAS, from 0 to 2 hrs). On the basis
of the categorical data summarized in Evidence Tables 1 and 15, we were able to calculate an
odds ratio of 0.90 (0.61 to 1.3) for "complete or almost complete" relief at 2 hrs, which confirms
the study's finding that there was no significant difference between the two treatments for this
outcome. From the continuous data on pain intensity difference from 0 to 2 hrs, we were able to
calculate an effect size of -0.21 (-0.41 to -0.01). This effect size confirms the study's finding that
aspirin was significantly better than acetaminophen + codeine at reducing pain intensity at 2 hrs;
however, the magnitude of the effect is small.

This study also reported the percentage of patients experiencing complete relief at 2 hrs (see
Evidence Tables 1 and 15). The comparison of acetaminophen + codeine with aspirin for this
outcome yielded an odds ratio of 0.78 (0.48 to 1.3), confirming the study's finding that there was
no significant difference between the two treatments in this respect.

Acetaminophen + codeine phosphate + buclizine hydrochloride + dioctyl sodium
sulphosuccinate (Migraleve®) vs. Migril®

A single study compared Migraleve® with Migril® (ergotamine tartrate 2 mg + cyclizine 50 mg
+ caffeine 100 mg) (General Practitioner Research Group, 1973). The trial received a low quality
score of2 (randomized, not double-blind, dropouts described). Patients graded headache severity
at the end of each attack on a scale of 1-3, with 3 being the most severe grade (see Evidence
Table 1 for details). The severity scores for all attacks were then added. The total severity score
for the 104 attacks treated with Migraleve® was 201, compared with a score of200 for the 103
attacks treated with Migril®. The difference between the two treatments was not significant (no
p-value given). We were not able to calculate an effect size or odds ratio for this outcome based
on the data provided in the study.

The mean duration of nausea in attacks treated with Migraleve® was 5.8 hrs, compared with 5.3
hrs for Migril®; mean duration of vomiting for the two treatments was 0.3 hrs and 1.1 hrs,
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respectively. The article does not state whether or not the investigators found these differences to
be statistically significant. There were no significant differences between the two treatments as
far as the severity of nausea and the severity of vomiting were concerned (no p-value given).

Doleron® vs. aspirin

A single study compared the combination drug Doleron® with aspirin 500 mg (Hakkarainen,
Gustafsson, and Stockman, 1978). The only efficacy outcome reported that was measured over
the entire study population was complete reliefwithin 30 min. The study reported results for this
outcome in terms of rank sums, and the investigators' analysis showed that Doleron® was
significantly better than aspirin at providing complete relief within 30 min (p<0.01). We were
not able to calculate an effect size or odds ratio for this outcome based on the data reported in the
study.

Doleron novum® vs. aspirin

A single trial compared the combination drug Doleron novum® with aspirin 500 mg
(Hakkarainen, Quiding, and Stockman, 1980). The only efficacy outcome reported that was
measured over the entire study population was complete relief within 30 min. The study reported
results for this outcome in terms of rank sums, and the investigators' analysis showed that
Doleron novum® was significantly better than aspirin for this outcome (p<0.01). The study did
not provide the data needed to calculate an effect size or odds ratio for complete relief.

Doleron® vs. ergotamine tartrate

One study compared the combination drug Doleron® with ergotamine tartrate 1 mg
(Hakkarainen, Gustafsson, and Stockman, 1978). The only efficacy outcome reported that was
measured over the entire study population was complete relief within 30 min. The study reported
results for this outcome in terms of rank sums, and the investigators' analysis showed that there
was no significant difference between Doleron® and ergotamine for this outcome (no p-value
reported). We were notable to calculate an effect size or odds ratio for complete relief based on
the data reported in the study.

No data on nausea and vomiting were reported. "Gastric distress" was reported as an adverse
event in 9% (16/175) of attacks treated with Doleron® and in 43% (75/175) of attacks treated
with ergotamine.

Doleron novum® vs. ergotamine tartrate

A single trial compared the combination drug Doleron novum® with ergotamine tartrate 1 mg
(Hakkarainen, Quiding, and Stockman, 1980). The only efficacy outcome reported that was
measured over the entire study population was complete relief within 30 min. The study reported
results for this outcome in terms of rank sums, and the investigators' analysis showed that there
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was no significant difference between Doleron novum® and ergotamine for this outcome (no p
value reported). The study did not provide the data needed to calculate an effect size or odds
ratio for complete relief.

Nausea was reported in 23% of attacks (41/175) treated with Doleron novum®, and nausea and
vomiting in 6% (10/175). For ergotamine, the corresponding figures were 39% (68/175) and
15% (26/175), respectively. The investigators' analysis found these differences to be
statistically significant (p<0.001).

ADVERSE EVENTS

The available data on adverse events are summarized in Evidence Table 17.

Acetaminophen + codeine

Vs. placebo. In general, adverse events were not significantly more common with
acetaminophen + codeine than with placebo. In Boureau, Joubert, Lasserre, et al. (1994), 36/198
patients (18%) reported one or more adverse events while using acetaminophen + codeine, and
27 ofthe same 198 patients (14%) reported one or more adverse events while on placebo. The
difference in the proportion ofpatients reporting adverse events was 0.045 (-0.027 to 0.12),
confirming the study's finding that there was no significant difference in the incidence ofadverse
events between the two treatments. This study does not describe the adverse events reported by
patients, but states that none of them was serious. It does not report whether any patients
withdrew from the trial due to adverse events.

The only other study including an acetaminophen + codeine vs. placebo comparison (Gawel,
Szalai, Stiglick, et al., 1990) reported that there was no significant difference between the two
treatments in the incidence ofadverse events. Incidence rates for the two treatments were not
provided, and the adverse events reported by patients were not described. The study did not
report whether any patients withdrew from the trial due to adverse events.

Vs. acetaminophen + codeine + doxylamine succinate. Gawel, Szalai, Stiglick, et aL (1990)
reported that sedation-related adverse events were "somewhat more frequent" with the
combination of acetaminophen + codeine + doxylamine succinate than with acetaminophen +
codeine alone. Overall, there was no significant difference between the two treatments as far as
the incidence of adverse events was concerned. Incidence rates for the two treatments were not
provided, and the adverse events reported by patients were not described. The study did not
report whether any patients withdrew from the trial due to adverse events.

Vs. aspirin. These two treatments were compared in a single study (Boureau, Joubert, Lasserre,
et al., 1994). In this trial, 36/198 patients (18%) reported one or more adverse events while using
acetaminophen + codeine, and 29 of the same 198 patients (15%) reported one or more adverse

159



Opiate analgesics

events while on placebo. The difference in the proportion ofpatients reporting adverse events
was 0.035 (-0.038 to 0.11), confirming the study's finding that there was no significant difference
in the incidence of adverse events between the two treatments. This study does not describe the
adverse events reported by patients, but states that none of them were serious. It does not report
whether any patients withdrew from the trial due to adverse events.

Acetaminophen + codeine + doxylamine succinate

Vs. placebo. Gawel, Szalai, Stiglick, et al. (1990) reported that sedation-related adverse events
were "somewhat more frequent" with the combination of acetaminophen + codeine +
doxylamine succinate than with placebo. Overall, there was no significant difference between
the two treatments as far as the incidence of adverse events was concerned. Incidence rates for
the two treatments were not provided, and the adverse events reported by patients were not
described. The study did not report whether any patients withdrew from the trial due to adverse
events.

Somerville (1976) reported that the only adverse event noted with any frequency was
"drowsiness associated with a feeling of relaxation." This symptom was more significantly
(p<0.005) more common with Mersyndol® (57% of patients) than with placebo (18%). The
study did not report whether any patients withdrew from the trial due to adverse events.

Vs. acetaminophen + codeine. See above, under acetaminophen + codeine.

Acetaminophen + codeine phosphate + buclizine hydrochloride + dioctyl sodium
sulphosuccinate (Migraleve®)

Vs. placebo. The three studies comparing Migraleve® with placebo provide very limited
information about adverse events. Carasso and Yehuda(1984) reported that no important
adverse reactions affected any of the patients in the trial, but provided no further information.
Uzogara, Sheehan, Manschreck, et al. (1986) reported that there was no significant difference
between the collective adverse event scores of attacks treated with Migraleve® and attacks
treated with placebo. Nausea, upset stomach, mild sedation, dry mouth, and constipation were
among the adverse events reported in association with Migraleve®. None of these adverse
events was serious enough to cause discontinuation of treatment. Finally, Adam (1987) reported
that 2 out of34 patients (6%) experienced adverse events while using Migraleve®, compared
with 1 of the same 34 patients (3%) while using placebo. These very low rates of adverse event
reports may be explained by the fact that patients in this trial were not asked to record adverse
events on their record cards; instead, they were questioned about adverse events only at their
regular assessment visits, held every 4 or 8 weeks during the trial. This study does not state
whether any patients withdrew from the trial due to adverse events.

Vs. Migril®. The single study that compared Migraleve® with a combination of ergotamine
tartrate + cyc1izine + caffeine (Migril®) reported that 34% ofpatients (20/59) reported adverse
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events while taking Migraleve®, compared with 42% ofthe same patients (25/59) while taking
Migril® (General Practitioner Research Group, 1973). The difference in the proportion of
patients reporting adverse events was -0.084 (-0.25 to 0.090), indicating that there is not a
significant difference between the two treatments in this respect. Only 2% ofpatients reported
nausea with Migraleve®, compared to 17% with Migril®. Nine percent of patients using
Migril® and none using Migraleve® reported dizziness. The study does not report whether any
patients withdrew due to adverse events.

Butorphanol (in)

Vs. placebo. Both studies comparing intranasal butorphanol with placebo reported significantly
higher rates of adverse events for the active drug (Diamond, Freitag, Diamond, et aI., 1992;
Hoffert, Couch, Diamond, et aI., 1995). Diamond, Freitag, Diamond, et aI. (1992) found that
29/32 (91 %) patients using butorphanol reported one or more adverse event, compared with
-14/32 (44%) of the patients using placebo. The difference in the proportion of patients reporting
adverse events for butorphanol vs. placebo was 0.46 (0.24 to 0.64), suggesting that the difference
between the two treatments was significant. More patients in the butorphanol treatment group
than in the placebo treatment group reported dizziness (50% vs. 9%), drowsiness (41 % vs. 6%),
nausea (19% vs. 6%), vertigo (9% vs. 3%), blurred vision (13% vs. 3%), nervousness (16% vs.
0%), and taste perversion (13% vs. 0%). One patient in the butorphanol group discontinued
treatment after taking the first dose of the medication due to adverse events (itching, sensation of
warmth, drowsiness, and taste perversion). There were no withdrawals due to adverse events.

Hoffert, Couch, Diamond, et aI. (1995) does not report on the overall proportion ofpatients
experiencing adverse events in the two treatment groups. However, the study does report the
number ofpatients in the butorphanol and placebo groups reporting dizziness (58% vs. 4%),
nausea and/or vomiting (38% vs. 18%), drowsiness (29% vs. 0%), unpleasant taste (17% vs.
0%), paresthesias (13% vs. 2%), sweating (12% vs. 0%), confusion (9% vs. 4%), nasal irritation
(8% vs. 2%), tremor (8% vs. 0%), euphoria (7% vs. 0%), and nervousness (7% vs. 6%). Adverse
events associated with butorphanol were often intense. Ofthe 107 patients receiving an initial
dose ofbutorphanol, 27 (26%) chose not to use any of the optional further doses because of
adverse events. Ofthe 432 adverse events reported in association with butorphanol, 157 (36%)
were described as severe. The study did not report whether any patients withdrew from the trial
due to adverse events.

Doleron®

Vs. aspirin. The single study comparing Doleron® and aspirin does not provide information
about the overall proportion ofpatients· reporting adverse events (Hakkarainen, Gustafsson, and
Stockman, 1978). Twenty-five patients treating 175 headaches with Doleron® reported atotal of
49 adverse events; the same 25 patients, treating the same number of headaches, reported 71
adverse events with aspirin. "Gastric discomfort" was more frequently reported for attacks
treated with aspirin (26% of attacks) than for attacks treated with Doleron® (9%). Dizziness was
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slightly more common in attacks treated with Doleron® (7%) than aspirin (3%). Nausea and
vomiting were not treated as adverse events in this study, but as measures of treatment efficacy,
but no data were reported on their incidence.

All of the adverse events associated with Doleron® appear to have been mild in nature. The
study reported that there were no withdrawals due to adverse events from either treatment group.

Vs. ergotamine tartrate. The single study comparing these two interventions does not provide
information about the overall proportion ofpatients reporting adverse events (Hakkarainen,
Gustafsson, and Stockman, 1978), but in general adverse events were much less common in
attacks treated with Doleron® than in attacks treated with ergotamine. Twenty-five patients
treating a total of 175 headaches with Doleron® reported a total of49 adverse events; the same
25 patients, treating the same number of headaches, reported 142 adverse events with
ergotamine. All individual adverse events described were more common with ergotamine than
with Doleron®. In particular, "gastric discomfort" was more frequently reported for attacks
treated with ergotamine (43% of attacks) than for attacks treated with Doleron® (9%), as was
fatigue (22% vs. 9%). Nausea and vomiting were not treated as adverse events in this study, but
as measures of treatment efficacy; no data were reported on their incidence.

All of the adverse events associated with Doleron® appear to have been mild. The study
reported that there were no withdrawals due to adverse events from either treatment group.

Doleron novum®

Vs. aspirin. The one study comparing Doleron novum® and aspirin does not provide
information about the overall proportion ofpatients reporting adverse events. Twenty-five
patients treating 175 headaches with Doleron novum® reported a total of 103 adverse events; the
same 25 patients, treating the same number of headaches, reported 146 adverse events with
aspirin. Nausea was more common during attacks treated with aspirin (35% ofattacks vs. 23%),
as were nausea and vomiting (16% vs. 6%) and gastric discomfort (11% vs. 6%). Dizziness was
slightly more frequent in attacks treated with Doleron novum® (10% vs. 7%).

The study does not report whether there were any withdrawals due to adverse events.

Vs. ergotamine tartrate. The one study comparing Doleron novum® and ergotamine reports that
25 patients treating 175 headaches with Doleron novum® experienced a total of 103 adverse
events; the same 25 patients, treating the same number of headaches, reported 143 adverse events
with ergotamine. Nausea was more common during attacks treated with ergotamine (39% of
attacks vs. 23%), as were nausea and vomiting (15% vs. 6%) and gastric discomfort (11 % vs.
6%). Dizziness was slightly more frequent in attacks treated with Doleron novum® (10% vs.
7%) and so was fatigue (14% vs. 10%).

The study does not report whether there were any withdrawals due to adverse events.
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CONCLUSIONS

The combination of acetaminophen + codeine and proprietary combinations including
acetaminophen, codeine, and doxylamine (Mersyndol®) or buclizine (Migraleve®) were
compared to placebo in seven trials. These trials studied varying doses of slightly different
agents, used different outcome measures, and reached mixed conclusions. Though no formal
meta-analysis was possible, on the whole the evidence suggests that these acetaminophen +
codeine-containing agents provide statistically and clinically significant migraine relief. The
very favorable results reported in Carasso and Yehuda (1984) are questionable due to the low
quality of the study. But one higher quality trial (Boureau, Joubert, Lasserre, et aI., 1994) found
that acetaminophen + codeine was significantly better than placebo at providing headache relief
and reducing pain intensity at 2 hrs, and two other trials (Adam, 1987; Somerville, 1976)
reported results that favored acetaminophen + codeine compounds at a level that just missed
being statistically significant. The one trial that found no significant differences between these
compounds and placebo (Gawel, Szalai, Stiglick, et aI., 1990) examined the treatment of several
different types of headache and reported only limited separate data for migraine patients.

A single comparison of acetaminophen + codeine + doxylamine with acetaminophen + codeine
(Gawel, Szalai, Stiglick, et aI., 1990) found no significant difference between the two in their
ability to reduce pain intensity.

The single trial comparing acetaminophen + codeine with aspirin (Boureau, Joubert, Lasserre, et
aI., 1994) found that there was no significant difference between the two as far as headache relief
at 2 hrs was concerned. Aspirin was statistically significantly better than acetaminophen at
reducing pain intensity between 0 and 2 hrs, but the magnitude of the effect was small.

The single trial comparing Migraleve® with an ergotamine + cyclizine + caffeine combination
(Migril®) (General Practitioner Research Group, 1973) found that there was no significant
difference between the two for headache severity. Mean duration of nausea and of vomiting
were slightly shorter with Migraleve®, but there were no significant differences between the two
treatments as far as the severity of nausea and of vomiting were concerned. These results are
uncertain, due to the low quality ofthe trial (quality score of2).

In two placebo-controlled trials, intranasal butorphanol demonstrated consistent results indicating
clinically and statistically significant efficacy at 2 hrs. It has not been compared with other
currently available home treatments for migraine.

Two trials comparing aspirin + dextropropoxyphene + phenazone combinations (Doleron®,
Doleron novum®) with aspirin alone (Hakkarainen, Gustafsson, and Stockman, 1978; and
Hakkarainen, Quiding, and Stockman, 1980) found that these compounds were significantly
more effective than aspirin at providing complete relief of headache at 30 min. However, the

)
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dose of aspirin used was relatively low (500 mg in both trials). No other pain outcomes were
measured over the entire study population.

The same two trials found that there was no significant difference between Doleron® and
Doleron novum®, on the one hand, and ergotamine tartrate for complete relief at 30 min. No
other pain outcomes were measured over the entire study population. No data on nausea and
vomiting were reported for the Doleron® vs. ergotamine comparison, but Doleron novum® was
significantly better than ergotamine at controlling these symptoms.

The orally administered opiate compounds examined in this report were associated with only
slightly higher rates of adverse events than was placebo, and were comparable to aspirin and
better than ergotamine in this respect. The most commonly reported adverse events with the
opiate analgesics were dizziness, fatigue, nausea, and drowsiness. Adverse events were much
more frequently reported with intranasal butorphanol than with placebo or with oral opiate
analgesics, and most frequently involved dizziness, nausea/vomiting, drowsiness, and confusion.
Complaints of an unpleasant taste and nasal irritation were also common and were probably
related to the intranasal administration of the drug.
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ISOMETHEPTENE AND
MIDRIN®/MIDRID®

BACKGROUND

Isometheptene mucate is a sympathomimetic amine which was originally used clinically for its
antispasmodic action on the smooth muscle of the intestinal and genitourinary tracts. It was later
found to constrict cranial and cerebral arterioles. Its effectiveness for the treatment of migraine
has been tested in clinical trials, but it is not commercially available in the US as a single agent.
Midrin® (called Midrid® in the UK) is a combination ofisometheptene mucate (65 mg),
acetaminophen (325 mg), and the mild sedative dichloralphenazone (100 mg). This formulation
has long been used to treat migraine, particularly in patients who do not tolerate ergotamine.

STUDIES IDENTIFIED

Overview

The literature review identified six reports of controlled trials of isometheptene and/or
Midrin®/Midrid® (Behan, 1978; Diamond and Medina, 1975; Diamond, 1976; Ogden, 1963;
Ryan, 1974; Yuill, Swinburn, and Liversedge, 1972). The treatment comparisons permitted by
these reports were:

Isometheptene vs. placebo (2 studies)
Midrin®/Midrid® vs. placebo (4 studies)
Isometheptene vs. Midrin® (1 study)
Midrin® vs. acetaminophen (1 study)
Midrid® vs. ergotamine tartrate (1 study)
Midrid® vs. ergotamine tartrate + caffeine (1 study).

Study design and quality

.All six trials were of cross-over design. In four of them, patients treated two headaches with
each study medication (Behan, 1978; Diamond and Medina, 1975; Diamond, 1976; Ryan, 1974);
in one (Yuill, Swinburn, and Liversedge, 1972), patients treated at least one headache with each
intervention; and in the remaining trial the number of headaches treated with each intervention
varied among patients (Ogden, 1963; see Evidence Table 1). Only one study (Ryan, 1974)
reported separate data for the first and second headaches treated with each intervention. For this
study, we analyzed the first and second headache data separately, since doing so allowed us to
calculate odds ratios for headache relief. In Evidence Table 16 and in the text below, we report
results from the first headache treated; results from the second headache are reported in
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abbreviated form in the text. In no case were the results from the second headache substantially
different from the first.

One study received a quality score of2 (Ogden, 1963) and one a score of4 (Yuill, Swinbum, and
Liversedge, 1972); the rest received a score of3.

It is worth noting that the most recent of the studies included in this report was published in
1978.

Patient populations

One trial (Yuill, Swinbum, and Liversedge, 1972) recruited patients from a hospital neurology
department; two others (Diamond and Medina 1975; Diamond, 1976) recruited participants from
private practice (it is not clear whether this was a primary or specialty private practice); in the
remaining four trials, no indication is given of the setting in which patients were recruited. In
every case, treatment was self-administered by patients outside ofa clinical setting.

One trial (Ogden, 1963) was included in our analysis though there was some doubt about the
diagnostic criteria employed. The study population was described as patients with headaches "of
the vascular type" (p. 30). The author specified further that the patients' headaches were not
"typical migraine," but were of the type that "are usually referred to as typical migraine, ordinary
vascular headaches or migraine variants" (p. 29). Since there were no widely accepted diagnostic
criteria at the time the author was writing, it is impossible to know precisely what distinctions he
intended to make. The article provides a summary of the background information provided by
study participants about the usual location of their head pain and the symptoms associated with
their headaches. On the basis of this description, the population may be identified as migraine
patients with a reasonable degree of confidence.

The percentage of the patient population who were women ranged from 71-81%; average age,
from 30-49.

There were no unusual inclusion or exclusion criteria.

Outcome measures analyzed

Five of the six trials identified by the literature review reported data on headache relief (Behan,
1978; Diamond and Medina, 1975; Diamond, 1976; Ogden, 1963; Ryan, 1974). In one of these
five trials (Behan, 1978), the investigating physician graded relief for each headache on a scale of
1-4 (no relief, fair relief, good relief, complete relief) on the basis ofthe patient's written
description of the details of each attack. In the remaining four, patients themselves graded relief
for each headache on such a scale. The data thus collected were analyzed in various ways,
described for most studies (at least implicitly) in the "Results" section ofEvidence Table 1.
Wherever available, outcome data on complete relief ofheadache have been reported in Evidence
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Table 16 and in the text ofthis report. One trial (Yuill, Swinburn, and Liversedge, 1972) did not
report headache relief data, but did provide data on headache intensity.

Time points analyzed

None of the studies identified by the literature review reports pain outcomes for a precise
timepoint (e.g., 1,2, or 4 hrs). In every case, the efficacy data collected from patients appear to
have been recorded by them shortly after each attack had subsided (this is expressly stated in one
report [Yuill, Swinburn, and Liversedge, 1972] and seems to be implied by the others).

EVIDENCE FOR EFFICACY

Isometheptene vs. placebo

Two studies compared isometheptene with placebo (Diamond and Medina, 1975; Ryan, 1974).
The dosage ofisometheptene was higher in Diamond and Medina (up to six 130 mg tabs in 4 hrs)
than in Ryan (up to five 65 mg caps in 3 hrs), but the treatment protocol followed by patients was
otherwise similar in the two trials (see Evidence Table 1).

Diamond and Medina, 1975: This study reported that isometheptene produced good or
complete headache relief in 30/72 attacks (42%), and placebo in 21/72 (29%). The difference
between the two treatments in this respect was significant (p<0.05). Although the mean pre-drug
severity ofheadaches was comparable among all treatment groups, there was considerable inter
and intra-patient fluctuation in these scores. For this reason, the investigators analyzed the
headache relief data using pre-treatment severity as a covariate; when this was done, the
difference between the two interventions narrowly missed being statistically significant (p=0.05).
The article did not provide the data needed to calculate an effect size or odds ratio for headache
relief, and no separate data were given for complete relief.

Ryan, 1974: This trial found that isometheptene was significantly better than placebo at
providing HA relief (p<0.005). On the basis of the data summarized in Evidence Table 1
(attacks 1-3), we were able to calculate an odds ratio for "good or complete" relief. The
comparison ofisometheptene vs. placebo yielded an odds ratio of2.2 (1.0 to 5.0), which is
consistent with the study's finding that isometheptene is significantly more effective than
placebo. (Attacks 4-6 = 1.9 [0.81 to 4.5])

This trial also provided separate data on the percentage ofpatients experiencing complete relief
with each intervention (see Evidence Table 1). The comparison of isometheptene with placebo
for this outcome yielded an odds ratio of 1.7 (0.61 to 4.7), suggesting that isometheptene is no
more effective than placebo at providing complete relief. However, because such a small number
ofpatients experienced complete relief (11/60 with isometheptene and 7/60 with placebo) the
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study was inadequately powered to detect a difference between the two treatments. (Attacks 4-6
= 2.2 [0.70 to 6.9])

It may be worth noting that patients using isometheptene reported no relief in 31/60 attacks
treated (52%); for attacks treated with placebo, these same patients reported no relief in 39/60
cases (65%). (Attacks 4-6: for isometheptene, 27/60 [45%]; for placebo, 38/60 [63%])

Midrin®lMidrid® vs. placebo

Four studies included comparisons ofMidrin®/Midrid® with placebo (Behan, 1978; Diamond,
1976; Ogden, 1963; Ryan, 1974). The active dosage and treatment protocol were the same in all
four trials and all the trials used proprietary formulations of the active drug (Midrin®/Midrid®).

We were able to calculate an effect size for headache relief for one study (Ogden, 1963) and odds
ratios for relief in another (Ryan, 1974). The remaining studies (Behan, 1978; Diamond, 1976)
did not allow calculation ofeither statistical measure.

Behan, 1978: Analysis of the total headache reliefpoints scored by each intervention in this
study (approximately 150 for Midrid® and 68 for placebo) suggested that Midrid® was more
effective than placebo at relieving headache pain. However, the study reported no confidence
intervals or other measures of statistical significance, so it is impossible to know whether the two
treatments really were clinically equivalent, or whether the study lacked sufficient power to
detect a clinically significant difference.

Diamond, 1976: Data on headache relief were reported for each treatment group in the form of
Friedman rank sums. The analysis showed that Midrin® provided significantly more relief than
placebo (p<0.05).

Ogden,1963: The author ofthis study concluded that Midrin® was "very effective" in relieving
headache pain, but provided no p-values or other measures of statisitical significance for the
comparison with placebo. On the basis of the categorical data summarized in Evidence Table 1,
we were able calculate an effect size for headache relief. For the comparison ofMidrin® vs.
placebo, the effect size was 0.37 (0.06 to 0.67), indicating that Midrin® had a small, but
statistically significant effect. It should be noted, however, that this trial received a low quality
score of2 (not randomized, double-blind+, no description of dropouts).

Ryan, 1974: The comparison ofMidrin® vs. placebo yielded odds ratios of 1.2 (0.52 to 2.8) for
"good or complete relief' and 1.7 (0.61 to 4.7) for "complete relief." The investigators, using a
one-tailed ex = 0.05 and analyzing paired data from the cross-over trial, concluded that Midrin®
was significantly more effective than placebo at providing HA relief (p<0.05). Our analysis
indicates that the magnitude of the effect is modest and fails to reach statistical significance.
(Attacks 4-6: good or complete = 1.8 [0.74 to 4.2]; complete = 2.5 [0.80 to 7.59])
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Patients using Midrin® reported no relief in 31/60 attacks treated (52%); for attacks treated with
placebo, these same patients reported no relief in 39/60 cases (65%). (Attacks 4-6: for Midrin®,
28/60 [47%]; for placebo, 38/60 [63%])

Isometheptene vs. Midrin®

Only one study compared isometheptene with Midrin® (Ryan, 1974). It concluded that there
was no significant difference between the two drugs as far as headache relief was concerned
(p>0.25). Our analysis confirmed this finding. From the categorical data summarized in
Evidence Table 1, we were able to calculate odds ratios for "good or complete relief' and
"complete relief' for this comparison. For good or complete relief, the odds ratio was 1.9 (0.85
to 4.1); for complete relief, it was 1.0 (0.40 to 2.5). (Attacks 4-6: good or complete = 1.1 [0.49
to 2.4]; complete =0.89 [0.35 to 2.3])

Patients using isometheptene reported no relief in 31/60 attacks (52%); the rate was precisely the
same when these same patients used Midrin® (52%). (Attacks 4-6: for isometheptene, 27/60
[45%]; for Midrin®, 28/60 [47%])

Midrin® vs. acetaminophen

Midrin® and acetaminophen were directly compared in only one study (Diamond, 1976). Data
on HA reliefwere reported for each of the two treatment groups in the form ofFriedman rank
sums. The analysis showed that there was no statistically significant difference between
Midrin® and acetaminophen as far as headache relief was concerned (p>0.05). We were not able
to calculate an effect size or odds ratio on the basis of the data provided in the study.

Midrid® vs. ergotamine tartrate

These two treatments were compared in a single study (Behan, 1978). Analysis of the total
headache relief points scored by each intervention during the trial (approximately 150 for
Midrid® and 115 for ergotamine) led the author to conclude that Midrid® was "as effective" as
ergotamine at relieving headache pain. However, the study reported no confidence intervals or
other measures of statistical significance, so it is impossible to know whether the two treatments
really were clinically equivalent, or whether the study lacked sufficient power to detect a
clinically significant difference. The article did not provide the data needed to calculate an effect
size or odds ratio for headache relief.

Nausea was reported by 4 patients (8%) during attacks treated with Midrid®, nausea and
vomiting by 9 patients (18%) during attacks treated with ergotamine. These symptoms were
reported as adverse events.
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Midrid® vs. ergotamine tartrate + caffeine

Midrid® was compared with a combination ofergotamine tartrate + caffeine in a single study
(Yuill, Swinbum, and Liversedge, 1972). Headache intensity was recorded by patients shortly
after each attack on a scale of 1-5 (very mild, mild, moderate, severe, very severe). Mean
headache intensity was the main pain outcome reported and, as analyzed by the investigators, it
was significantly lower for Midrid® (2.77) than for ergotamine + caffeine (3.26) (p<0.025).
These data yielded an effect size ofOAl (0.05 to 0.77), indicating that Midrid® is significantly
better than ergotamine + caffeine at reducing the intensity of headache.

The incidence of nausea and vomiting and the intensity and duration ofnausea were reported as
efficacy outcomes (not adverse events). Midrid® was significantly better than ergotamine +
caffeine for all these outcomes. Nausea occurred in 41 % (25/61) of attacks treated with Midrid®
and 65% (40/61) attacks treated with ergotamine + caffeine (p<0.01). The mean intensity of
nausea, recorded after each attack, was 1.08 for Midrid® and 1.98for ergotamine + caffeine
(p<0.0025). The mean duration of nausea was 2.03 hrs for attacks treated with Midrid® and 6.12
hrs for attacks treated with ergotamine + caffeine (p<0.0025). Finally, the incidence of vomiting
was signficantly lower (p<0.01) in attacks treated with Midrid® (7%) than in attacks treated with
ergotamine + caffeine (25%).

ADVERSE EVENTS

The available data on adverse events are summarized in Evidence Table 17.

Isometheptene

In general, adverse events were not significantly more common with isometheptene than with
placebo. In Diamond and Medina (1975),8/36 patients (22%) reported a total of 12 adverse
events while using isometheptene, and 3 of the same 36 patients (8%) reported 3 adverse events
while on placebo. The difference in the proportion ofpatients reporting adverse events was 0.14
(-0.03 to 0.30), indicating that this difference is insignificant. In Ryan (1974), there was very
little difference between isometheptene and placebo as far as adverse events were concerned:
17/60 patients (28%) reported one or more adverse events while taking isometheptene, compared
with 15 of the same 60 patients (25%) while taking placebo.

The adverse events reported in Diamond and Medina (1975) all appear to be minor (see Evidence
Table 17 for itemized list). "Dizziness" was the most common adverse event reported, occurring
in 8% of isometheptene patients and 1% ofplacebo patients. The Ryan study did not describe the
adverse events reported by patients. Neither study reported whether any patients withdrew from
the trial due to adverse events.
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Midrin®/Midrid®

Midrin®lMidrid® vs. placebo. Adverse events associated with Midrin®/Midrid® were in
general mild and no more common than with placebo. They were actually less common than
adverse events associated with placebo in one study (Diamond, 1976): 14/56 patients (25%)
reported a total of 19 adverse events while using Midrin®, and 17 ofthe same 56 patients (30%)
reported 22 adverse events while on placebo. In Ryan (1974), 16/60 patients (27%) reported one
or more adverse events while taking Midrin®, compared with 15 of the same 60 patients (25%)
while on placebo. Ogden (1963) and Behan (1978) did not provide information about the
proportion ofpatients reporting adverse events, but Ogden reported that a total of 22 adverse
events were reported for 84 attacks treated with Midrin®, compared with 7 adverse events for 83
attacks treated with placebo.

The adverse events reported in these four studies all appear to be minor (see Evidence Table 17
for itemized lists). The most common events associated with Midrin®lMidrid® were
drowsiness, dizziness, and nausea, but these were also associated with placebo and in some cases
were more common with placebo. Three of the four studies did not report whether any patients
withdrew due to adverse events; Behan (1978) reported that there were no withdrawals due to
adverse events from either treatment group.

Isometheptene vs. Midrin®. There was no significant difference in the proportion ofpatients
reporting adverse events with isometheptene and Midrin® in the single study comparing these
two treatments (Ryan, 1974): 17/60 patients (28%) experienced adverse events with
isometheptene, compared with 16 of the same 60 patients (27%) on Midrin®. No description of
the adverse events reported was provided. The study does not state whether any patients
withdrew due to adverse events.

Midrin® vs. acetaminophen. The single study comparing these treatments (Diamond, 1976)
reported that 14/56 patients (25%) reported 19 adverse events associated with Midrin®; 10 of the
same 56 patients (18%) reported 12 adverse events with acetaminophen. The difference in the
proportion ofpatients reporting adverse events was 0.071 (-0.081 to 0.22), suggesting no
significant difference between the two treatments in this respect. None of the adverse events
reported was serious, and there are no striking differences between the two treatments in terms of
the type of events experienced (see Evidence Table 17). The study does not state whether any
patients withdrew due to adverse events.

Midrid® vs. ergotamine tartrate. The single study comparing these two interventions does not
provide information about the overall proportion ofpatients reporting adverse events (Behan,
1978). Drowsiness (6% of patients) and nausea (8%) were reported during treatment with
Midrid®. Four percent of the same group ofpatients experienced dizziness while taking
ergotamine, and 18% experienced nausea and vomiting. The study reported that there were no
withdrawals due to adverse events from either treatment group.

171



Isometheptene and Midrin®

Midrid® vs. ergotamine tartrate + caffeine. In the one study comparing these two treatments,
nausea and vomiting were treated not as adverse events, but as indicators of efficacy. Nausea
occurred in 41 % (25/61) of attacks treated with Midrid® and 65% (40/61) attacks treated with
ergotamine + caffeine (p<0.01). The incidence of vomiting was signficantly lower in attacks
treated with Midrid® (7%) than in attacks treated with ergotamine + caffeine (25%) (p<0.01).
For adverse events other than nausea and vomiting, rates were very similar for Midrid® and the
ergotamine + caffeine combination: 9/38 patients (24%) reported adverse events with Midrid®,
compared to 8 of the same 38 patients (21 %) with ergotamine + caffeine. Drowsiness and
dizziness were more common with the combination drug, and a feeling of weakness was more
common with Midrid® (see Evidence Table 17). The study does not report whether there were
any withdrawals due to adverse events.

CONCLUSIONS

Placebo-controlled trials of isometheptene and Midrin®/Midrid® suggest that both agents have a
modest effect in relieving headache. In both placebo-controlled trials of isometheptene, the drug
attained borderline significance for headache relief (Diamond and Medina, 1975; Ryan, 1974).
Two ofthree placebo-controlled trials ofMidrin®/Midrid® showed modest but statistically
significant headache relief(Diamond, 1976; Ogden, 1963), and the third (Ryan, 1974) was
compatible with a modest effect (odds ratio favoring Midrin® that is non-significant).

The single study comparing Midrin® with isometheptene alone failed to detect a significant
difference in headache relief (Ryan, 1974). A separate study compared Midrin® with another of
its constituents, acetaminophen (Diamond, 1976); this study, too, failed to demonstrate a
significant benefit to the combination drug.

No firm conclusions can be drawn from the single trial comparing Midrid® and ergotamine
(Behan,1978). However, another trial (Yuill, Swinbum, and Liversedge, 1972) demonstrated
that Midrid® was statistically superior to the combination of ergotamine tartrate + caffeine in its
ability to decrease headache intensity. Moreover, Midrid® was associated with significantly less
nausea and vomiting than ergotamine + caffeine.

Our ability to assess the efficacy of these drugs is limited. The studies reviewed were all of
cross-over design and small in size. We adopted the conservative analytical strategy of analyzing
these cross-over trials as if they were parallel-group in design. These limitations could
potentially be overcome by meta-analysis, but most of the studies did not provide sufficient data
to calculate the measures of effect size that would have made meta-analysis possible.

Adverse events associated with isometheptene and Midrin®/Midrid® were reported to be mild,
transient, and not significantly more frequent than with placebo or with the comparator drugs
considered in this report.
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Isometheptene and Midrin®

In summary, the evidence from placebo-controlled studies suggests that Midrin®/Midrid®is
modestly effective in providing headache relief, but comparative studies did not show any benefit
over isometheptene alone or acetaminophen alone. One study showed Midrid® to be superior to
ergotamine + caffeine in reducing headache intensity and reducing nausea and vomiting. Both
isometheptene and Midrin®/Midrid® consistently demonstrated relatively low rates of adverse
events, and the adverse events reported were generally mild and transient.

Under the US Food and Drug Administration's Drug Efficacy Study Implementation (DESI)
review of drugs approved prior to 1962, Midrin® was tentatively classified as "less than
effective" in 1975. It is currently allowed to remain on the market while the FDA reviews all
evidence of its effectiveness before a final determination is made.
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DOMPERIDONE TAKEN DURING
THE MIGRAINE PRODROME

BACKGROUND

Domperidone is a peripheral dopamine receptor antagonist which is normally used clinically to
control nausea and vomiting. In the 1980s, reports were published of two trials examining the
use of domperidone during the prodromal period to prevent the onset of migraine aura and
headache. The patients who participated in these trials had migraine attacks which were
regularly preceded (often by 6 hrs or more) by prodromal symptoms such as fatigue, mood
variations, sensory intolerance, and gastrointestinal symptoms. The mechanism by which
domperidone might act to prevent the onset ofa migraine attack in such cases is unclear.

Domperidone (Motilium®) is currently an investigational drug in the US.

STUDIES IDENTIFIED

Overview

The literature review identified three publications reporting the results of two separate trials
examining the use of domperidone during the migraine prodrome (Amery and Waelkens, 1983;
Waelkens, 1982; Waelkens, 1984). Waelkens (1982) was an abstract of the study reported more
fully in Amery and Waelkens (1983) and did not provide any additional information; it was
accordingly excluded from our analysis.

Study design and quality

Both trials were cross-over in design. Patients in the Amery and Waelkens (1983) trial treated a
total of four attacks, two with placebo and two with domperidone 30 mg. Patients in the
Waelkens (1984) trial treated six attacks, two with each dose of domperidone studied. Quality
scores were 3 for Amery and Waelkens (1983) and 4 for Waelkens (1984).

Patient populations

No indication was given in either trial of the setting in which patients were recruited. In both
cases, treatment was administered by patients outside a clinical setting.

Both trials included patients with "complete" migraine (see Evidence Table 1 for a definition).
In Waelkens (1984) this was defined so as to include patients with migraine with or without aura,
though in fact only one patient participating in the trial had attacks without aura exclusively;
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Amery and Waelkens (1983) included patients with migraine with aura only. Amery and
Waelkens (1983) implied, but does not state, that patients using prophylactic medication were
excluded; Waelkens (1984) stated explicitly that patients were withdrawn from prophylactic
therapy before the trial began.

All patients included in the two trials regularly experienced migraine prodrome, i.e., premonitory
symptoms before their attacks (see Evidence Table 1 for details), and had learned to recognize
these symptoms as warnings that an attack was impending.

Fifty-three percent of patients in the Amery and Waelkens (1983) study and 74% in the Waelkens
(1984) study were women. The median age ofpatients in the two trials was 34 and 32.5 years,
respectively.

Outcome measures analyzed

Both trials identified by the literature review used as their primary measure of efficacy the
percentage of foreboded attacks in which neither aura nor headache was experienced after taking
the study medication. Though the data were presented in dichotomous terms (prevented/not
prevented), we were not able to calculate odds ratios for this outcome because all results were
reported in terms of numbers of attacks treated and all patients treated more than one attack with
each intervention.

Both studies also reported some data on the effect of domperidone on the quality or severity of
those attacks it failed to prevent, but we were not able to use these data to calculate odds ratios or
effect sizes.

Time frame for deciding whether an attack had been prevented

In both trials, patients were instructed to take the study medication at the earliest symptoms
foreboding an attack, and they used the usual interval between the onset of such symptoms and
the onset of their attacks when determining whether an attack had been prevented or not.

EVIDENCE FOR EFFICACY

Domperidone 30 mg vs. placebo

Amery and Waelkens (1983) found that domperidone 30 mg, taken during the migraine
prodrome, was significantly more effective than placebo at preventing attacks. Of the 38
instances in which placebo was taken, the migraine attack was prevented only twice (5%); by
contrast, neither headache nor aura was experienced in 25/38 cases (66%) treated with
domperidone (p< 0.001). In the 13 cases in which domperidone failed to prevent an attack, the
quality of the attack did not differ from the patients' usual attacks.
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Domperidone taken during the migraine prodrome

Comparison of 20-mg, 30-mg, and 40-mg doses

In Waelkens (1984), the percentage of attacks treated with domperidone in which neither aura
nor headache was experienced was 63% (24/38),58% (22/38), and 30% (11/37) for the 40-mg,
30-mg, and 20-mg doses, respectively. The difference between the 40- and 20-mg doses was
statistically significant (p=0.033), but there was no significant difference between the 40- and 30
mg doses (no p-value reported) or between the 30- and 20-mg doses (p=0.063) as far as this
primary efficacy outcome was concerned.

Of the 56 attacks that were not prevented by domperidone in any dose, 20 (36%) were less severe
than usual.

ADVERSE EVENTS

Both trials reported that no adverse events were associated with domperidone, in spite of the fact
that the doses used were relatively large. No adverse events were associated with placebo in the
Amery and Waelkens (1983).

CONCLUSIONS

The small trials (both n=19) reviewed here support the conclusion that domperidone is effective
for aborting or preventing migraine attacks in patients with migraine with aura when taken during
premonitory symptoms. Amery and Waelkens (1983) show a clinically important difference
compared with placebo, while Waelkens (1984) shows evidence of a dose-reponse relationship.
Neither study observed any adverse events.

While these studies support the use of this drug in a selected circumstance, one must remember
that only a small minority of patients with migraine diagnoses have attacks of migraine with aura.
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DISCUSSION
AND CONCLUSION

Controlled trials support the efficacy of a number of self-administered treatments for acute
migraine, including NSAIDs, DHE nasal spray, sumatriptan (subcutaneous, oral, and intranasal),
and opiate analgesics (codeine and butorphanol). In many instances, there are several high
quality, randomized, double-blind, placebo-controlled trials providing consistent results.
However, this report also demonstrates the inadequacy of the evidence supporting the use of
some of the most commonly used treatments for acute migraine, viz. ergot alkaloids and
isometheptene compounds; relatively few studies, which show inconsistent results, support the
efficacy of these agents.

Placebo-controlled trials are necessary to determine efficacy in a condition such as migraine,
where placebo response rates are high; controlled trials directly comparing alternative drug
treatments are also valuable in informing choices among the multiple available treatments.
Unfortunately, comparative trials of the agents reviewed in this report are few in number and
mostly inconclusive. Consequently, the choice among the many alternative drug treatments for
acute migraine may, for the present, depend more on side effects and contraindications than on
firm data about efficacy.

Sumatriptan has been studied extensively in a number of trials which are similar in design and
which use fairly uniform outcome measures; in that sense, it is a notable exception among the
drugs reviewed here. Trials of other drugs and drug classes are limited by some or all of the
following: the small number of studies; the small size of many trials; and the diversity in the
diagnostic criteria used, populations studied, interventions and co-interventions applied, and
outcomes measured.

Diagnostic criteria for migraine have changed between the earliest and the latest studies reviewed
in this report. Many early trials used vague diagnostic criteria (e.g., "vascular headache" or
"physician diagnosis of migraine"). The adoption of the Ad Hoc criteria (1962), and later the
IHS criteria (1988), permitted more precise definitions of study populations. The vagueness of
the diagnostic criteria used in earlier trials, and the resulting variability among patients, may have
limited the ability of these trials to demonstrate efficacy, especially since most of the study
populations involved were also small in size. Also, results obtained in these early trials might
not be generalizable to the more precisely defined populations studied today. This issue is
especially apparent among the trials of ergotamine tartrate, which span a period of over 30 years.

While the trials discussed here all concern self-administered treatments for migraine, there may
be some important differences in the populations studied. Even among patients with the same
IHS headache diagnosis, there may be substantial variation in terms of headache frequency,
severity, and chronicity. Many trials did not report inclusion or exclusion criteria relating to
these more precise characterizations of headache symptomatology. Furthermore, the actual study
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populations enrolled using a particular set of inclusion and exclusion criteria may vary
substantially from study to study.

In addition to differences in study populations that may have been obscured by poor reporting,
differences in recruitment settings may have led to systematically different populations. A large
proportion of trials recruited patients from specialty headache centers, while few studies
identified patients from primary care settings. The potential for referral bias suggests that the
comparability of these populations is uncertain and raises doubts about the generalizability of
many studies to a primary care setting.

Interventions employed in these trials differed substantially. Even among trials of the same drug,
differences in dosage and timing ofthe treatment, as well as in the use of adjunct medications
such as antinauseants or rescue analgesics, can create difficulties in comparing or combining trial
results. Studies also differed with respect to whether preventive treatments were allowed
concurrently. In general, the trials included in the review did not address the role ofpreventive
(drug or non-drug) approaches to migraine in the context of an acute headache management plan.
Questions about the interaction ofparticular preventive drug, behavioral, or physical treatments,
on the one hand, and acute migraine drug treatments, on the other, remain largely unanswered.

Outcome measurement varied substantially among these trials with regard to the specific
outcomes measured, types of scales used, and the timing of measures. The vast majority of
studies identified by the literature review assessed clinical outcomes on a time scale of minutes to
hours following treatment of an individual headache episode. This focus on short-term relief of
symptoms ignores longer term effects on a patient's health. Longer term studies could appraise
the effect of particular acute drug treatment regimens on migraine attack frequency (and the
occurrence of"rebound headache"), medication use patterns, and disease-specific or generic
health-related quality of life.

Inadequate reporting of outcome data and of the results of statistical analyses often complicated
interpretation of these published reports. Studies often reported the results of tests of statistical
significance without providing sufficient information to assess whether an effect was clinically
significant. Most often missing were data on variance. Furthermore, the common practice of
using group means to describe and test for an effect may obscure differences in response to
treatment between individuals.

There was a great deal of variability in the definitions that were used for certain outcomes,
particularly headache recurrence and adverse events. Headache recurrence often lacked a precise
definition or suffered from possible confounding from rescue or other medication use. Most
studies did not take into account whether or not the patients included as candidates for headache
recurrence had used rescue medication to control their initial headache, nor did they seek to
determine whether additional, non-study medication was used between the time of initial
headache relief/resolution and recurrence. These biases could partially account for the observed
high rates of recurrence among sumatriptan patients compared with placebo patients, since some
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placebo patients may have taken rescue medication or non-study medications which affected
their recurrence rates. Finally, in placebo-controlled studies, the number ofpatients who initially
respond to placebo and in whom recurrence can be assessed is usually too small to make
statistical analysis possible.

Methods for ascertaining data on adverse events were rarely described. Adverse events were
often reported only if they occurred with a certain frequency, were deemed to be drug related, or
were moderate or severe in intensity.

Data on adverse events were gathered only over a short period of time. However, short-term
trials cannot adequately assess two important types of risks: (l) adverse events associated with
frequent or long-term use (e.g., renal failure associated with long-term use ofNSAIDs), and (2)
rare events (e.g., deaths occurring following sumatriptan administration). It is important to take
these types of adverse events into account when making clinical decisions, but this report does
not provide a comprehensive assessment of such adverse events. Adverse events data on most of
the drugs covered in this report are available from a variety of sources, ranging from published
case reports, case series, case control or cohort studies, and possibly from unpublished data (e.g.,
FDA-compiled data on Adverse Drug Reactions, or ADRs). For most of the drugs discussed in
the report, the available data on long-term and rare adverse events are not particular to or
exclusive to headache patients.
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FUTURE
RESEARCH NEEDS

Further research is required into the safety and efficacy of currently available self-administered
drugs if their use for the short-term treatment of acute migraine is to be optimized. The
following recommendations may be made.

Conduct and reporting of trials

(1) Many of the studies described in this report were conducted among patients in headache
specialty centers who may not be representative of the population seen in a primary care
setting. The generalizability of the results of these trials to a primary care setting is
uncertain. More trials should be conducted among patients recruited from general
practice settings.

(2) The diagnosis of migraine -- even when made according to specific criteria such as the
IHS criteria for migraine with aura and migraine without aura -- encompasses a wide
range of symptomatology. Researchers should be as precise as possible in describing any
operational inclusion or exclusion criteria they employ in addition to headache diagnosis,
such as headache frequency, severity, and chronicity. Furthermore, researchers should
state whether patients with co-existing tension-type headache were excluded. In addition
to describing the inclusion and exclusion criteria applied, researchers should describe the
relevant characteristics among the population actually enrolled.

(3) Similarly, future studies should indicate whether patients were allowed to take migraine
prophylactic medication during the trial.

(4) More head-to-head comparisons of acute migraine treatments should be performed in
order to help clinicians and patients make informed choices among the many available
therapies. Such comparative trials are particularly important for older drugs and drugs
approved for treating pain in general.

(5) Future trials should use common scales for measuring pain outcomes, ifpossible. The
IHS recommends the use of a four-point verbal scale or VAS to measure headache
severity, and the use of the number of attacks resolved within 2 hours as the primary
measure ofefficacy (International Headache Society Committee on Clinical Trials in
Migraine, 1991). The consistent adoption of these recommendations in trials ofacute
migraine drugs would greatly facilitate future meta-analyses.

(6) Future trials should measure pain relief at several different times post-intervention (e.g.,
30 minutes, and 1,2,4 and 24 hrs), especially when the agents being compared have
different speeds of onset.
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(7)

(8)

(9)

Future trials should expand the scope of the clinically relevant outcomes measured.
Obtaining data on 24-hr headache outcomes will improve the understanding of headache
recurrence, while even longer term outcomes, such as measuring a headache index over
several weeks, can assess the impact of an acute drug treatment strategy on the disease
specific measures (e.g., headache index, frequency, severity) and overall quality oflife.

There is tremendous variety in the way that patients respond to the treatments reviewed in
this report. Individual trials may not be able to identify patient characteristics that may
predict a positive response to one drug or another, but if trials were to report individual
patient data, meta-analysis of such trials might have sufficient power to do this. Certain
trial designs (such as N-of-1 and cross-over designs) provide more information on
differences in individual patient responses. Such designs should be considered when
identification ofpredictors of individual differences in response is a goal.

Adverse events should be reported for all patients taking study medication, whether or not
they completed the trial. The number ofpatients experiencing adverse events in each
treatment group should be reported, and the specific adverse events reported should be
described.

New directions for research

(10) Treatment protocols should be devised and tested to achieve the dual goals of rapid and
durable relief of headache by combining agents that differ in speed of onset and duration
of response. For example, a fast-acting agent like subcutaneous sumatriptan might be
effectively combined with a slower acting NSAID.

(11) Analgesic overuse or "rebound" headache is recognized by most headache researchers
and clinicians, and a given drug's capacity to produce rebound headache is an important
limiting factor in its overall utility. The rebound phenomenon has not been carefully
studied, and the short-term trials reviewed in this report are ill-suited for this purpose.
Future, longer term trials should be designed to investigate the rebound potential of the
various drugs reviewed in this report, and should seek to establish the dosage and
frequency of administration that are likely to result in rebound.

(12) Adverse events associated with long-term use of some analgesics have been identified
(e.g., renal failure associated with NSAIDs). The short-term clinical trials reviewed in
this report do not effectively capture these adverse events. New approaches to
ascertaining long-term or rare complications of treatment are needed.

(13) The real-life management of headache disorders often involves multiple simultaneous
interventions, including an acute drug treatment plan (which might include an initial and
rescue medication), a preventive drug treatment plan, behavioral therapy or other self
management education, or skill training. Such multidisciplinary interventions, usually
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delivered in specialty clinics, have been reported to show dramatic response rates in
uncontrolled studies. Testing these bundled multiple interventions in a prospective,
controlled trial may provide more understanding of how to care for patients with chronic
headache disorders than the short-term, single intervention acute drug studies reviewed
here.

Further study of the agents reviewed in this report

NSAIDs

(14) Long-acting NSAIDs have been purported to be effective while withdrawing analgesics in
suspected rebound headaches. A controlled trial of analgesic withdrawal, coupled with a
long-acting NSAID, and compared to continuing suspected rebounding agent could
provide support for rebound headache while suggesting an effective treatment. Such a
trial would require particular attention to dropout rate in the analgesic withdrawal group.

Ergot alkaloids and DHE

(15) The development of an evidence base for the commonly used older drugs (e.g.,
ergotamine tartrate and ergotamine,;,containing compounds, isometheptene compounds,
and some over-the-counter analgesics) should be a priority for future clinical research.
Clinical trials of new drug treatments could go some way towards meeting this goal by
including both comparator treatments and placebo groups.

(16) Further studies are needed to determine the effectiveness of ergotamine among patients
with migraine diagnoses as defined by current diagnostic criteria. The older studies
supporting efficacy of ergotamine used less specific criteria and their clinical utility is
uncertain.

(17) The optimal dose ofergotamine is uncertain. Dose-ranging studies to determine the
relative efficacy and risk of adverse effects at various dosage levels between 1 mg and 5
mg may further clarify the clinical utility ofergotamine.

(18) The relatively high rates of local adverse events reported for DHE nasal spray may result
in poor compliance. Studies related to acceptability and compliance would be useful.

Sumatriptan (sc, po, in)

(19) Further trials should be conducted using lower doses of oral sumatriptan (50 mg, 25 mg),
which are commercially available in the US.

(20) The rate of headache recurrence is an important clinical question for all three
formulations of sumatriptan. In order to illuminate the phenomenon ofheadache
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recurrence, future studies should agree on a single definition of recurrence, collect data on
recurrence at 24 hrs or beyond, and standardize the use of rescue medication and non
study medication in such a way that recurrence rates can be examined among patients
who do and do not use such medication. Future dose-ranging studies should break down
headache recurrence data by dose.

(21) Research protocols should be devised to test the efficacy of other anti-migraine agents
(e.g., NSAIDs) for the treatment of headache recurring after treatment with sumatriptan.

(22) All chest symptoms that occur in connection with the administration of sumatriptan (and
comparator drugs) should be reported in published trials, even if they occur infrequently.

New 5HT-JD agonists (rizatriptan, zolmitriptan)

(23) Further study in larger populations is necessary to establish more firmly the efficacy and
safety of these drugs and to determine the generalizability of the results from the two
small phase II-III trials reviewed in this report.

Opiate analgesics

(24) Opiate analgesics are frequently used clinically as a rescue medication when other drugs
fail to abort or alleviate migraine attacks. Trials designed to test the efficacy of opiate
analgesics in this role should be conducted.

(25) Longer term studies that examine the efficacy of headache management strategies
incorporating opiate analgesics in terms of headache frequency, severity, and duration,
and that also consider disability, should be performed. Such studies could examine the
problems of analgesic "rebound" headache, dependence, tolerance, and drug-related
adverse events that may arise with long-term use ofopiate analgesics.

Isometheptene and Midrin®

(26) Trials of Midrin® should be conducted using patient populations defined according to
IRS criteria for migraine.

Domperidone

(27) Two small trials suggested that the antinauseant, domperidone, taken during the migraine
prodrome, may be effective at aborting or preventing attacks ofmigraine with aura.
These results should be verified in larger, placebo-controlled trials.
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Abbreviations used in this table:

Ad Hoc is Ad Hoc Committee on the Clasification of Headache, National Institute of
Neurological Diseases and Blindness. ANaVA is analysis of variance. CAF is caffeine. CI is
confidence interval. Dept is department. DHE is dihydroergotamine. ED is emergency
department. g is gram. GP is general practitioner. HA is headache. IHS is International Headache
Society. im is intramuscular. in is intranasal. LAS is lysine acetylsalicylate. Med is medication.
MET is metoclopramide. mg is milligram. mL is milliliter. mm is millimeter. mmHg is
millimeters of mercury. Mo is month. N is number of subjects. NA is not applicable. N/S is not
specified. NSAID is nonsteroidal anti-inflammatory drug. PAR is mean pain relief score. PID is
pain intensity difference. PLA is placebo. sc is subcutaneous. po is per os (orally). pr is per
rectum (rectally). SD is standard deviation. SPID is sum ofpain intensity differences. SSRI is
selective serotonin reuptake inhibitor. Suma is sumatriptin. TA is tolfenamic acid. TOTPAR is
cumulative pain relief sum. TTH is tension-type headache. UK is United Kingdom. VAS is
visual analog scale.
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Abbreviations used in this table:

CI is confidence interval. HA is headache. LAS is lysine acetylsalicylate. Med is medication.
MET is metodopramide. mg is milligram. n.s. is not significant. N/S is not specified. PID is pain
intensity difference. po is per os (orally). pr is per rectum (rectally). sl is sublingual. SPID is sum
of pain intensity differences.

331



E
vi

de
nc

e
T

ab
le

3.
E

ff
ic

ac
y

o
fe

rg
o

ta
lk

al
oi

ds

D
O

S
A

G
E

R
E

P
O

R
T

#
O

F
P

A
T

IE
N

T
S

IM
P

R
O

V
E

D
/N

E
F

F
IC

A
C

Y
M

E
A

S
U

R
E

S

A
ct

iv
e

tr
ea

tm
en

t

C
O

M
P

A
R

IS
O

N
S

W
IT

H
P

L
A

C
E

B
O

E
rg

ot
am

in
e

vs
.p

la
ce

bo

C
on

tr
ol

l
co

m
pa

ri
so

n
A

ct
iv

e
tr

ea
tm

en
t

C
on

tr
ol

l
co

m
pa

ri
so

n
O

dd
s

R
at

io
(9

5
%

C
I)

E
ff

ec
tS

iz
e

(9
5

%
C

I)
p-

va
lu

e

B
eh

an
19

78
#6

72
0

H
ak

ka
ra

in
en

,
V

ap
aa

ta
lo

,
G

ot
ho

ni
,

et
at

.
19

79
#6

41
0

K
an

ga
sn

ie
m

i
an

d
K

aa
ja

19
92

#1
94

0

O
st

fe
ld

19
61

#4
58

10
(S

tu
dy

1)

W
at

er
s

19
70

b
#1

33
40

2
-5

m
g

1
m

g

2
m

g
(p

r)

5
m

g

2
-3

m
g

31
14

4*
(7

0%
)

17
/4

4*
(3

9%
)

3.
8

(1
.6

to
9.

2)
H

A
re

li
ef
(
~
5
0
%

im
pr

ov
em

en
t)

w
it

hi
n

75
m

in

1.
04

(0
.5

7
to

1.
5)

H
A

du
ra

ti
on

o
(-

0.
39

to
0.

39
)

C
ha

ng
e

in
H

A
se

ve
ri

ty
,

0-
2

hr
s

p<
O

.O
I

(e
rg

ot
am

in
e)

H
A

in
te

ns
it

y;
af

te
r

ea
ch

at
ta

ck

n.
s.

(0
.3

<
p<

0.
5)

R
el

ie
f o

fm
ig

ra
in

e
sy

m
pt

om
s

ov
er

al
l

at
ta

ck
s;

m
ea

su
re

d
on

ce
at

en
d

o
fe

ac
h

8-
w

k
tr

ea
tm

en
t

pe
ri

od

E
rg

ot
am

in
e

+
ca

ff
ei

ne
vs

.p
la

ce
bo

F
ri

ed
m

an
,

D
iS

er
io

,a
nd

H
w

an
g

19
89

#3
58

0

4
m

g
+

4
0

0
m

g
to

6
m

g
+

6
0

0
m

g

*
in

di
ca

te
s

cr
os

s-
ov

er
tr

ia
l

33
2



R
E

P
O

R
T

D
O

S
A

G
E

#
O

F
P

A
T

IE
N

T
S

IM
P

R
O

V
E

D
/N

E
F

F
IC

A
C

Y
M

E
A

S
U

R
E

S

R
ya

n
19

70
#1

41
50

S
ar

ge
nt

,
B

au
m

el
,P

et
er

s,
et

al
.

19
88

#9
24

0

A
ct

iv
e

tr
ea

tm
en

t

3
m

g
+

3
0

0
m

g

2
m

g
+

?
to

3
m

g
+

?

C
on

tr
ol

!
co

m
pa

ri
so

n
A

ct
iv

e
tr

ea
tm

en
t

C
on

tr
ol

!
co

m
pa

ri
so

n
O

dd
s

R
at

io
(9

5%
C

I)
E

ff
ec

tS
iz

e
(9

5%
C

I)
p-

va
lu

e

n.
s.

(p
=

0.
08

4)
H

A
re

li
ef

at
1

hr

E
rg

ot
am

in
e

+
ca

ff
ei

ne
+

pe
nt

ob
ar

bi
ta

l+
B

el
a/

ol
li

ne
®

(C
a/

er
go

tP
-B

®
)

vs
.p

la
ce

bo

F
ri

ed
m

an
,

D
iS

er
io

,
an

d
H

w
an

g
19

89
#3

58
0

4
+

4
0

0
+

12
0

+
.5

0
m

g
to

6
+

60
0

+
18

0
+

.7
5

m
g

p<
O

.O
O

I
(C

af
er

go
t®

P
-B

)
C

ha
ng

e
in

H
A

se
ve

ri
ty

,0
-2

hr
s

E
rg

ot
am

in
e

+
ca

ff
ei

ne
+

bu
ta

lb
it

al
+

be
ll

ad
on

na
al

ka
lo

id
s

(C
a/

er
go

tC
om

p.
®

)
vs

.p
la

ce
bo

K
in

nu
ne

n,
E

rk
in

ju
nt

ti
,

Fa
rk

ki
lii

,e
ta

I.
19

88
#3

17
0

2
ca

ps
10

/5
9*

(1
7%

)
6/

60
*

(1
0%

)
1.

8
(0

.6
2

to
5.

4)
C

om
pl

et
e

re
li

ef
at

30
m

in

E
rg

os
ti

ne
+

ca
ff

ei
ne

vs
.p

la
ce

bo

R
ya

n
19

70
#1

41
50

3
m

g
+

3
0

0
m

g

C
O

M
P

A
R

IS
O

N
S

A
M

O
N

G
E

R
G

O
T

A
L

K
A

L
O

ID
S

E
rg

ot
am

in
e

+
m

et
oc

lo
pr

am
id

e
vs

.
er

go
ta

m
in

e
(a

lo
ne

o
r
+

pl
ac

eb
o)

H
ak

ka
ra

in
en

an
d

A
ll

on
en

19
82

#4
59

00

1
m

g
+

2
0

m
g

(r
ou

te
o

f
ad

m
in

n
o

t
cl

ea
r)

1
m

g
(r

ou
te

o
f

ad
m

in
no

t
cl

ea
r)

33
3

0.
19

(-
0.

21
to

0.
60

)
H

A
d

u
ra

ti
o

n



R
E

P
O

R
T

D
O

S
A

G
E

#
O

F
P

A
T

IE
N

T
S

IM
P

R
O

V
E

D
/N

E
F

F
IC

A
C

Y
M

E
A

S
U

R
E

S

H
ak

ka
ra

in
en

an
d

A
ll

on
en

19
82

#4
59

00

Sl
et

tn
es

an
d

Sj
aa

st
ad

19
77

#5
62

00

A
ct

iv
e

tr
ea

tm
en

t

2
m

g
+

2
0

m
g

(r
ou

te
o

f
ad

m
in

no
t

cl
ea

r)

2
m

g
+

lO
m

g

C
on

tr
oV

co
m

pa
ri

so
n

1
m

g
(r

ou
te

o
f

ad
m

in
no

t
cl

ea
r)

2
m

g
+

pl
ac

eb
o

A
ct

iv
e

tr
ea

tm
en

t
C

on
tr

oV
co

m
pa

ri
so

n
O

dd
s

R
at

io
(9

5%
C

I)
E

ff
ec

tS
iz

e
(9

5%
C

I)

0.
28

(-
0.

13
to

0.
69

)
H

A
du

ra
ti

on

p-
va

lu
e

E
rg

ot
am

in
e

+
m

et
oc

lo
pr

am
id

e
vs

.
er

go
ta

m
in

e
+

m
et

oc
lo

pr
am

id
e

H
ak

ka
ra

in
en

an
d

A
ll

on
en

19
82

#4
59

00

2
m

g
+

2
0

m
g

(r
ou

te
o

f
ad

m
in

no
t

cl
ea

r)

1
m

g
+

2
0

m
g

(r
ou

te
o

f
ad

m
in

no
t

cl
ea

r)

0.
09

(-
0.

31
to

0.
48

)
H

A
du

ra
ti

on

E
rg

ot
am

in
e

+
ca

ff
ei

ne
vs

.
er

go
st

in
e
+

ca
ff

ei
ne

R
ya

n
19

70
#1

41
50

3
m

g
+

30
0

m
g

3
m

g
+

30
0

m
g

E
rg

ot
am

in
e

+
ca

ff
ei

ne
+

pe
nt

ob
ar

bi
ta

l+
B

el
la

fo
ll

in
e®

(C
af

er
go

t®
P

-B
)

vs
.

er
go

ta
m

in
e

+
ca

ff
ei

ne
(C

af
er

go
t®

)

Fr
ie

dm
an

,
D

iS
er

io
,a

nd
H

w
an

g
19

89
#3

58
0

4
+

40
0

+
12

0
+

.5
0

m
g

to
6

+
6

0
0

+
18

0
+

.7
5m

g

4
+

4
0

0
m

g
to

6
+

60
0

m
g

p<
0.

05
(C

af
er

go
t®

P-
B

)
C

ha
ng

e
in

H
A

se
ve

ri
ty

,0
-2

hr
s

E
rg

ot
am

in
e

+
ca

ff
ei

ne
w

it
h

co
m

pl
ia

nc
e

tr
ai

ni
ng

vs
.

er
go

ta
m

in
e

+
ca

ff
ei

ne
w

it
ho

ut
co

m
pl

ia
nc

e
tr

ai
ni

ng

H
ol

ro
yd

,
C

or
di

ng
le

y,
Pi

ng
el

,e
ta

l.
19

89
#3

94
0

(S
ee

E
vi

de
nc

e
T

ab
le

1)
(S

ee
E

vi
de

nc
e

T
ab

le
1)

0.
28

(-
0.

42
to

0.
99

)
R

ed
uc

ti
on

in
m

on
th

ly
m

ea
n

H
A

in
de

x,
pr

e-
tr

ea
tm

en
t

m
on

th
to

se
co

nd
tr

ea
tm

en
t

m
on

th

C
O

M
P

A
R

IS
O

N
S

W
IT

H
N

S
A

ID
s

33
4



D
O

S
A

G
E

R
E

P
O

R
T

#
O

F
P

A
T

IE
N

T
S

IM
P

R
O

V
E

D
/N

E
F

F
IC

A
C

Y
M

E
A

S
U

R
E

S

A
ct

iv
e

tr
ea

tm
en

t

E
rg

ot
am

in
e

vs
.

as
pi

ri
n

C
on

tr
ol

!
co

m
pa

ri
so

n
A

ct
iv

e
tr

ea
tm

en
t

C
on

tr
ol

!
co

m
pa

ri
so

n
O

dd
s

R
at

io
(9

5%
C

I)
E

ff
ec

tS
iz

e
(9

5
%

C
I)

p-
va

lu
e

H
ak

ka
ra

in
en

,
G

us
ta

fs
so

n,
an

d
S

to
ck

m
an

19
78

#
1

l1
l0

H
ak

ka
ra

in
en

,
V

ap
aa

ta
lo

,
G

ot
ho

ni
,

et
al

.
19

79
#6

41
0

H
ak

ka
ra

in
en

,
Q

ui
di

ng
,a

nd
S

to
ck

m
an

19
80

#6
17

0

1
m

g

Im
g

1
m

g

5
0

0
m

g

5
0

0
m

g

5
0

0
m

g

0.
13

(-
0.

31
to

0.
56

)
H

A
du

ra
ti

on

p<
O

.O
O

I
(e

rg
ot

am
in

e)
C

om
pl

et
e

re
li

ef
at

30
m

in

p<
O

.O
O

I
(e

rg
ot

am
in

e)
C

om
pl

et
e

re
li

ef
at

30
m

in

E
rg

ot
am

in
e

vs
.

ke
to

pr
of

en

K
an

ga
sn

ie
m

i
an

d
K

aa
ja

19
92

#1
94

0

2
m

g
(p

r)
10

0
m

g
(p

r)
-0

.3
7

(-
0.

76
to

0.
03

)
C

ha
ng

e
in

H
A

se
ve

ri
ty

,
0-

2
hr

s

E
rg

ot
am

in
e

vs
.

n
ap

ro
xe

n
so

di
u

m

T
re

ve
s,

S
tr

ei
ff

le
r,

an
d

K
or

cz
yn

19
92

#1
52

0

2
-4

m
g

75
0

-1
7

5
0

m
g

33
5

n.
s.

(p
=O

.1
7)

H
A

re
lie

f;
af

te
r

ea
ch

at
ta

ck



D
O

S
A

G
E

R
E

P
O

R
T

#
O

F
P

A
T

IE
N

T
S

IM
P

R
O

V
E

D
/N

E
F

F
IC

A
C

Y
M

E
A

S
U

R
E

S

A
ct

iv
e

tr
ea

tm
en

t
C

on
tr

ol
l

co
m

pa
ri

so
n

A
ct

iv
e

tr
ea

tm
en

t
C

on
tr

ol
l

co
m

pa
ri

so
n

O
dd

s
R

at
io

(9
5%

C
I)

E
ff

ec
tS

iz
e

(9
5%

C
I)

p-
va

lu
e

E
rg

ot
am

in
e

+
ca

ff
ei

ne
vs

.
na

pr
ox

en
so

di
um

Sa
rg

en
t,

B
au

m
el

,P
et

er
s,

et
a!

.
19

88
#9

24
0

2
m

g
+

?
to

3
m

g
+

?

82
5

-1
1

0
0

m
g

n.
s.

(p
=O

.6
5)

H
A

re
li

ef
at

1
h

r

E
rg

ot
am

in
e

+
ca

ff
ei

ne
+

cy
cl

iz
in

e
(M

ig
w

el
l®

)
vs

.
na

pr
ox

en
so

di
um

P
ra

da
li

er
,

R
an

cu
re

l,
D

or
da

in
,e

ta
!'

19
85

#8
95

0

1
-

2
ta

bs
82

5
-1

37
5

m
g

-0
.5

4
(-

0.
92

to
-0

.1
6)

H
A

se
ve

ri
ty

;
af

te
r

ea
ch

at
ta

ck

E
rg

ot
am

in
e

+
ca

ff
ei

ne
+

bu
ta

lb
it

al
+

be
ll

ad
on

na
al

ka
lo

id
s

(C
a/

er
go

tC
om

p.
®

)
vs

.p
ir

pr
o/

en

K
in

nu
ne

n,
E

rk
in

ju
nt

ti
,

F
iir

kk
ili

i,
et

a!
.

19
88

#3
17

0

2
ca

ps
4

0
0

m
g

10
/5

9*
(1

7%
)

15
/5

8*
(2

6%
)

0.
59

(0
.2

4
to

1.
4)

C
om

pl
et

e
re

li
ef

at
30

m
in

E
rg

ot
am

in
e

vs
.

to
lf

en
am

ic
ac

id

-0
.1

9
(-

0.
63

to
0.

25
)

H
A

du
ra

ti
on

2
0

0
m

g
1

m
g

H
ak

ka
ra

in
en

,
V

ap
aa

ta
lo

,
G

ot
ho

ni
,e

ta
!'

19
79

#6
41

0

C
O

M
P

A
R

IS
O

N
S

W
IT

H
O

P
IA

T
E

A
N

A
L

G
E

S
IC

S

E
rg

ot
am

in
e

vs
.

D
ol

er
on

®

H
ak

ka
ra

in
en

,
G

us
ta

fs
so

n,
an

d
S

to
ck

m
an

19
78

#1
11

10

1
m

g
1

ta
b

n.
s.

C
om

pl
et

e
re

li
ef

at
30

m
in

33
6



D
O

S
A

G
E

R
E

P
O

R
T

#
O

F
P

A
T

IE
N

T
S

IM
P

R
O

V
E

D
/N

E
F

F
IC

A
C

Y
M

E
A

S
U

R
E

S

A
ct

iv
e

tr
ea

tm
en

t
C

on
tr

ol
!

co
m

pa
ri

so
n

A
ct

iv
e

tr
ea

tm
en

t
C

on
tr

ol
!

co
m

pa
ri

so
n

O
dd

s
R

at
io

(9
5%

C
I)

E
ff

ec
tS

iz
e

(9
5

%
C

I)
p-

va
lu

e

E
rg

ot
am

in
e

vs
.D

ol
er

on
no

vu
m

®

H
ak

ka
ra

in
en

,
Q

ui
di

ng
,a

nd
St

oc
km

an
19

80
#6

17
0

1
m

g
1

ta
b

n.
s.

C
om

pl
et

e
re

li
ef

at
30

m
in

E
rg

ot
am

in
e

+
cy

cl
iz

in
e

+
ca

ff
ei

ne
(M

ig
ri

l®
)

vs
.

ac
et

am
in

op
he

n
+

co
de

in
e

ph
os

ph
at

e
+

bu
cl

iz
in

e
+

di
oc

ty
ls

od
iu

m
su

lp
ho

su
cc

in
at

e
(M

ig
ra

le
ve

®
)

G
en

er
al

P
ra

ct
it

io
ne

r
R

es
ea

rc
h

G
ro

up
19

73
#1

55
00

2
ta

bs
=

4
m

g
+

1
0

0
m

g
+

2
0

0
m

g

2
ta

bs
=

1
0

0
0

m
g

+
1

6
m

g
+

12
.5

m
g

+
2

0
m

g

n.
s.

(H
A

se
ve

ri
ty

;
af

te
r

ea
ch

at
ta

ck
)

C
O

M
P

A
R

IS
O

N
S

W
IT

H
M

ID
R

ID
®

E
rg

ot
am

in
e

vs
.M

id
ri

d®
(1

ca
p

=
is

om
et

he
pt

en
e

m
uc

at
e

65
m

g
+

ac
et

am
in

op
he

n
32

5
m

g
+

di
ch

lo
ra

lp
he

na
zo

ne
10

0
m

g)

B
eh

an
19

78
#6

72
0

2-
5

m
g

2-
5

ca
ps

E
rg

ot
am

in
e

+
ca

ff
ei

ne
vs

.M
id

ri
d®

(1
ca

p
=

is
om

et
he

pt
en

e
m

uc
at

e
65

m
g

+
ac

et
am

in
op

he
n

32
5

m
g

+
di

ch
lo

ra
lp

he
na

zo
ne

10
0

m
g)

-0
.4

1
(-

0.
77

to
-0

.0
5)

H
A

in
te

ns
it

y;
af

te
r

ea
ch

at
ta

ck
(?

)

2-
6

ca
ps

2
+

2
0

0
m

g
to

6
+

6
0

0
m

g

Y
ui

ll
,

Sw
in

bu
rn

,
an

d
L

iv
er

se
dg

e
19

72
#1

32
00

C
O

M
P

A
R

IS
O

N
S

W
IT

H
S

U
M

A
T

R
IP

T
A

N

E
rg

ot
am

in
e

+
ca

ff
ei

ne
(C

af
er

go
t®

)
vs

.
su

m
at

ri
pt

an

M
ul

ti
na

ti
on

al
19

91
#1

30
0

2
m

g
+

2
0

0
m

g
1

0
0

m
g

11
8/

24
6

(4
8%

)
14

5/
22

0
(6

6%
)

0.
48

(0
.3

2
to

0.
71

)
H

A
re

li
ef

at
2

hr
s

(g
ra

de
2

or
3

to
0

or
1)

33
7



D
O

S
A

G
E

R
E

P
O

R
T

#
O

F
P

A
T

IE
N

T
S

IM
P

R
O

V
E

D
/N

E
F

F
IC

A
C

Y
M

E
A

S
U

R
E

S

A
ct

iv
e

tr
ea

tm
en

t

2
m

g
+

2
0

0
m

g

C
on

tr
ol

l
co

m
pa

ri
so

n

1
0

0
m

g

A
ct

iv
e

tr
ea

tm
en

t

32
/2

46
(1

3%
)

C
on

tr
ol

l
co

m
pa

ri
so

n

77
/2

20
(3

5%
)

O
dd

s
R

at
io

(9
5%

C
I)

0.
28

(0
.1

8
to

0.
43

)
C

om
pl

et
e

re
li

ef
at

2
hr

s
(g

ra
de

2
or

3
to

0)

E
ff

ec
tS

iz
e

(9
5%

C
I)

p-
va

lu
e

C
O

M
P

A
R

IS
O

N
S

W
IT

H
D

H
E

N
A

S
A

L
S

P
R

A
Y

E
rg

ot
am

in
e

+
ca

ff
ei

ne
vs

.
D

H
E

na
sa

ls
pr

ay

H
ir

t,
L

at
as

te
,

an
d

T
ay

lo
r

19
89

#4
58

40

2
+

20
0

m
g

to
3

+
3

0
0

m
g

1
-2

m
g

n.
s.

H
A

re
li

ef
;

ti
m

ep
oi

nt
N

/S

C
O

M
P

A
R

IS
O

N
S

W
IT

H
A

N
T

/N
A

U
S

E
A

N
T

S

E
rg

ot
am

in
e

vs
.

m
et

oc
lo

pr
am

id
e

H
ak

ka
ra

in
en

an
d

A
H

on
en

19
82

#4
59

00

1
m

g
(r

ou
te

o
f

ad
m

in
n

o
t

cl
ea

r)

20
m

g
(r

ou
te

o
fa

d
m

in
n

o
t

cl
ea

r)

0.
26

(-
0.

17
to

0.
69

)
H

A
du

ra
ti

on

E
rg

ot
am

in
e

+
m

et
oc

lo
pr

am
id

e
vs

.
m

et
oc

lo
pr

am
id

e

H
ak

ka
ra

in
en

an
d

A
H

on
en

19
82

#4
59

00

1
m

g
+

2
0

m
g

(r
ou

te
o

f
ad

m
in

n
o

t
cl

ea
r)

2
m

g
+

2
0

m
g

(r
ou

te
o

f
ad

m
in

n
o

t
cl

ea
r)

2
0

m
g

(r
ou

te
o

f
ad

m
in

no
t

cl
ea

r)

2
0

m
g

(r
ou

te
o

f
ad

m
in

no
t

cl
ea

r)

33
8

0.
45

(0
.0

4
to

0.
87

)
H

A
du

ra
ti

on

0.
54

(0
.1

2
to

0.
97

)
H

A
du

ra
ti

on



R
E

P
O

R
T

D
O

S
A

G
E

#
O

F
P

A
T

IE
N

T
S

IM
P

R
O

V
E

D
/N

E
F

F
IC

A
C

Y
M

E
A

S
U

R
E

S

A
ct

iv
e

tr
ea

tm
en

t
C

on
tr

ol
l

co
m

pa
ri

so
n

A
ct

iv
e

tr
ea

tm
en

t
C

on
tr

ol
l

co
m

pa
ri

so
n

O
dd

s
R

at
io

(9
5%

C
I)

E
ff

ec
tS

iz
e

(9
5%

C
I)

p-
va

lu
e

C
O

M
P

A
R

IS
O

N
S

W
IT

H
B

E
H

A
V

IO
R

A
L

T
H

E
R

A
P

IE
S

E
rg

ot
am

in
e

+
ca

ff
ei

ne
(o

r
no

t)
+

co
m

pl
ia

nc
e

tr
ai

ni
ng

vs
.

re
la

xa
ti

on
tr

ai
ni

ng
+

th
er

m
al

bi
of

ee
db

ac
k

H
ol

ro
yd

,
H

ol
m

,
H

ur
se

y,
et

al
.

19
88

#3
29

65

(S
ee

E
vi

de
nc

e
T

ab
le

1)
(S

ee
E

vi
de

nc
e

T
ab

le
1)

-0
.0

4
(-

0.
71

to
0.

62
)

R
ed

uc
ti

on
in

m
on

th
ly

m
ea

n
H

A
in

de
x,

pr
e-

tr
ea

tm
en

t
m

on
th

to
po

st
-t

re
at

m
en

t
m

on
th

A
bb

re
vi

at
io

ns
us

ed
in

th
is

ta
bl

e:

C
I

is
co

nf
id

en
ce

in
te

rv
al

.
D

H
E

is
di

hy
dr

oe
rg

ot
am

in
e.

H
A

is
he

ad
ac

he
.

m
g

is
m

il
li

gr
am

.n
.s

.
is

no
ts

ig
ni

fi
ca

nt
.N

/S
is

no
ts

pe
ci

fi
ed

.
pr

is
pe

r
re

ct
um

(r
ec

ta
ll

y)
.

33
9



E
vi

de
nc

e
Ta

bl
e

4.
E

ffi
ca

cy
o

fD
H

E
na

sa
ls

pr
ay

D
O

SA
G

E
#

O
F

P
A

T
IE

N
T

S
E

F
F

IC
A

C
Y

M
E

A
S

U
R

E
S

IM
P

R
O

V
E

D
/N

R
E

P
O

R
T

A
ct

iv
e

C
on

tr
ol

!
A

ct
iv

e
C

on
tr

ol
!

O
dd

s
R

at
io

E
ff

ec
tS

iz
e

p-
va

lu
e

tr
ea

tm
en

t
co

m
pa

ri
so

n
tr

ea
tm

en
t

co
m

pa
ri

so
n

(9
5%

C
I)

(9
5

%
C

I)

A
C

U
T

E
T

R
E

A
T

M
E

N
T

:
D

H
E

vs
.

P
L

A
C

E
B

O

B
ou

ss
er

an
d

0.
9

-
1.

8
m

g
-

-
-

-
-

p<
O

.O
I

(D
H

E
)

L
or

ia
D

ec
re

as
e

in
H

A
se

ve
ri

ty
;

19
85

ti
m

ep
oi

nt
N

/S
#4

60
10

0.
9

-
1.

8
m

g
-

-
-

-
-

p<
O

.O
I

(D
H

E
)

C
om

pl
et

e
re

li
ef

at
2

hr
s

D
H

E
N

as
al

2
m

g
-

-
-

-
0.

30
S

pr
ay

(-
0.

08
to

0.
68

)
M

ul
ti

ce
nt

er
H

A
re

li
ef

at
2

hr
s

In
ve

st
ig

at
or

s
19

95
#5

08
30

(S
tu

dy
1)

G
al

la
gh

er
2

m
g

-
74

/1
05

27
/9

8
6.

3
-

p<
O

.O
O

I
(D

H
E

)
19

96
(7

0%
)

(2
8%

)
(3

.4
to

12
)

C
om

pl
et

e
re

li
ef

at
4

hr
s

#5
61

70
H

A
re

li
ef

at
4

hr
s

3
m

g
-

56
/9

7
27

/9
8

3.
6

(5
8%

)
(2

8%
)

(2
.0

to
6.

5)
H

A
re

li
ef

at
4

hr
s

K
ra

us
e

an
d

0.
5

-1
m

g
B

le
ic

he
r

19
85

#4
59

90

1
-2

m
g

-
-

-
-

-
p<

O
.O

I
(D

H
E

)
E

ff
ec

to
ft

re
at

m
en

to
n

H
A

se
ve

ri
ty

;t
im

ep
oi

nt
N

/S

*i
nd

ic
at

es
cr

os
s-

ov
er

tr
ia

l
34

0



R
E

P
O

R
T

D
O

S
A

G
E

#
O

F
P

A
T

IE
N

T
S

IM
P

R
O

V
E

D
/N

E
F

F
IC

A
C

Y
M

E
A

S
U

R
E

S

M
as

si
ou

19
87

#4
58

20
(S

tu
dy

2)

P
ai

va
,

E
sp

er
an

ca
,

M
ar

ce
li

no
,e

ta
i.

19
85

#4
60

20

R
o

h
ra

n
d

D
uf

re
sn

e
19

85
#4

60
00

T
ul

un
ay

,
K

ar
an

,
A

yd
in

,
et

ai
.

19
87

#3
28

0

Z
ie

gl
er

,
F

or
d,

K
ri

eg
le

r,
et

ai
.

19
94

#2
16

0

A
ct

iv
e

tr
ea

tm
en

t

1
-2

m
g

0.
5

-
2

m
g

1
-4

m
g

1
-2

m
g

1
-2

m
g

2
m

g

C
on

tr
ol

l
co

m
pa

ri
so

n
A

ct
iv

e
tr

ea
tm

en
t

26
/7

6*
(3

4%
)

C
on

tr
ol

l
co

m
pa

ri
so

n

16
/7

6*
(2

1%
)

O
dd

s
R

at
io

(9
5

%
C

I)

1.
9

(0
.9

4
to

4.
0)

C
om

pl
et

e
re

li
ef

at
2

hr
s

E
ff

ec
tS

iz
e

(9
5

%
C

I)

o
(-

0.
78

to
0.

78
)

H
A

re
li

ef
;

ti
m

ep
oi

nt
N

/S

0.
09

(-
0.

70
to

0.
87

)
H

A
re

li
ef

;
ti

m
ep

oi
nt

N
/S

0.
11

(-
0.

40
to

0.
63

)
E

ff
ec

to
ft

re
at

m
en

to
n

H
A

pa
in

;
af

te
r

ea
ch

at
ta

ck

0.
53

(0
.1

3
to

0.
92

)
H

A
re

li
ef

at
2

hr
s

p-
va

lu
e

p<
0.

05
(D

H
E

)
E

ff
ec

to
ft

re
at

m
en

to
n

H
A

se
ve

ri
ty

;
ti

m
ep

oi
nt

N
/S

C
om

bi
ne

d
ef

fi
et

si
ze

(D
H

E
N

as
al

S
pr

ay
M

ul
ti

ce
nt

er
In

ve
st

ig
at

or
s,

19
95

[S
tu

dy
1]

;
P

ai
va

,E
sp

er
an

ca
,

M
ar

ce
li

no
,

et
aI

.,
19

85
[1

-4
m

g
do

se
];

T
ul

un
ay

,K
ar

an
,A

yd
in

,
et

aI
.,

19
87

;
Z

ie
gl

er
,

F
or

d,
K

ri
eg

le
r,

et
al

.,
19

94
):

Te
st

s
fo

r
ho

m
og

en
ei

ty
(s

am
e

fo
ur

st
ud

ie
s)

:

34
1

0.
34

(0
.1

0
to

0.
57

)
H

A
re

1i
ef

(v
ar

io
us

ti
m

ep
oi

nt
s)

x2
=

0.
25

7,
d.

f.
=

3,
p=

0.
46



D
O

S
A

G
E

R
E

P
O

R
T

#
O

F
P

A
T

IE
N

T
S

IM
P

R
O

V
E

D
/N

E
F

F
IC

A
C

Y
M

E
A

S
U

R
E

S

A
ct

iv
e

tr
ea

tm
en

t
C

on
tr

oV
co

m
pa

ri
so

n
A

ct
iv

e
tr

ea
tm

en
t

C
on

tr
oV

co
m

pa
ri

so
n

O
dd

s
R

at
io

(9
5%

C
I)

E
ff

ec
tS

iz
e

(9
5

%
C

I)
p-

va
lu

e

A
C

U
T

E
T

R
E

A
T

M
E

N
T

:
D

O
S

E
C

O
M

P
A

R
IS

O
N

S

G
al

la
gh

er
19

96
#5

61
70

3
m

g
2

m
g

56
/9

7
(5

8%
)

74
/1

05
(7

0%
)

0.
57

(0
.3

2
to

1.
02

)
H

A
re

li
ef

at
4

hr
s

K
ra

us
e

an
d

B
le

ic
he

r
19

85
#4

59
90

1
-2

m
g

0.
5

-
I

m
g

Pa
iv

a,
E

sp
er

an
ca

,
M

ar
ce

lin
o,

et
al

.
19

85
#4

60
20

1
-4

m
g

0.
5

-
2

m
g

0.
09

(-
0.

71
to

0.
89

)
H

A
re

li
ef

;
ti

m
ep

oi
nt

N
/S

A
C

U
T

E
T

R
E

A
T

M
E

N
T

:
D

H
E

vs
.

E
R

G
O

T
A

M
IN

E
+

C
A

F
F

E
IN

E
(C

A
F

E
R

G
O

T
®

)

n.
s.

H
A

re
lie

f;
ti

m
ep

oi
nt

N
/S

2
+

20
0

m
g

to
3

+
3

0
0

m
g

1
-2

m
g

R
ir

t,
L

at
as

te
,

an
d

T
ay

lo
r

19
89

#4
58

40

A
C

U
T

E
T

R
E

A
T

M
E

N
T

:
D

H
E

vs
.

S
U

M
A

T
R

IP
T

A
N

(s
c)

T
ou

ch
on

,
B

er
tin

,P
il

gr
im

,
et

al
.

19
96

#5
61

80

1
-2

m
g

6
m

g
13

8/
26

6
(5

2%
)

(e
st

im
at

ed
)

21
6/

26
6

(8
1%

)
(e

st
im

at
ed

)

0.
25

(0
.1

7
to

0.
37

)
H

A
re

li
ef

at
2

hr
s

1
-2

m
g

6
m

g
86

/2
66

(3
2%

)
(e

st
im

at
ed

)

18
0/

26
6

(6
8%

)
(e

st
im

at
ed

)

0.
23

(0
.1

6
to

0.
33

)
C

om
pl

et
e

re
li

ef
at

2
hr

s

S
H

O
R

T
-T

E
R

M
P

R
E

V
E

N
T

IO
N

:
D

H
E

vs
.

P
L

A
C

E
B

O

34
2



D
O

S
A

G
E

R
E

P
O

R
T

#
O

F
P

A
T

IE
N

T
S

IM
P

R
O

V
E

D
/N

E
F

F
IC

A
C

Y
M

E
A

S
U

R
E

S

M
as

si
ou

19
87

#4
58

20
(S

tu
dy

1)

A
ct

iv
e

tr
ea

tm
en

t

2
m

g

C
on

tr
ol

!
co

m
pa

ri
so

n
A

ct
iv

e
tr

ea
tm

en
t

C
on

tr
ol

/
co

m
pa

ri
so

n
O

dd
s

R
at

io
(9

5%
C

I)
E

ff
ec

tS
iz

e
(9

5
%

C
I)

p-
va

lu
e

p<
0.

05
(D

H
E

)
P

re
ve

nt
io

n
o

fa
tt

ac
k

A
bb

re
vi

at
io

ns
us

ed
in

th
is

ta
bl

e:

C
I

is
co

nf
id

en
ce

in
te

rv
al

.H
A

is
he

ad
ac

he
.

m
g

is
m

il
li

gr
am

.n
.s

.
is

no
ts

ig
ni

fi
ca

nt
.N

/S
is

no
ts

pe
ci

fi
ed

.
sc

is
su

bc
ut

an
eo

us
.

34
3



E
vi

de
nc

e
T

ab
le

5.
E

ff
ic

a
cy

o
fs

ub
cu

ta
ne

ou
s

su
m

at
rip

ta
n

--
H

A
re

lie
fa

t
1

h
r

N
o.

o
fp

at
ie

nt
s

ex
pe

ri
en

ci
ng

H
A

re
li

ef
O

dd
s

ra
ti

o
R

ep
or

t
@

1
h

rw
it

h
(9

5%
co

nf
id

en
ce

in
te

rv
al

)

ac
ti

ve
tr

ea
tm

en
t

co
nt

ro
l/

co
m

pa
ri

so
n

Su
m

at
ri

pt
an

(6
m

g)
vs

.p
la

ce
bo

A
kp

un
on

u,
M

ut
gi

,
N

/A
N

/A
N

/A
F

ed
er

m
an

,e
ta

I.,
19

95
#4

41
30

B
at

es
,A

sh
fo

rd
,D

aw
so

n,
24

/4
4

(5
5%

)
10

/3
3

(3
0%

)
2.

8
et

aI
.,

19
94

(1
.1

to
7.

1)
#3

58
69

B
ou

ss
er

,d
'A

lI
en

s,
an

d
N

/A
N

/A
N

/A
R

ic
ha

rd
,

19
93

#1
93

0

C
ad

y,
D

ex
te

r,
S

ar
ge

nt
,

N
/A

N
/A

N
/A

et
aI

.,
19

93
#2

18
0

C
ad

y,
W

en
dt

,K
ir

ch
ne

r,
51

5/
73

4
(7

0%
)

81
/3

70
(2

2%
)

8.
4

et
aI

.,
19

91
(6

.3
to

11
)

#1
75

0

F
ac

ch
in

et
ti

,B
on

el
li

e,
54

/7
6

(7
1%

)
20

/9
2

(2
2%

)
8.

8
K

an
ga

sn
ie

m
i,

et
aI

.,
19

95
(4

.4
to

18
)

#5
15

10

G
ro

ss
,K

ay
,T

ur
ne

r,
et

aI
.,

42
/4

8
(8

8%
)

2/
18

(1
1

%
)

55
19

94
(1

0
to

30
0)

#3
81

73

H
en

ry
an

d
d

'A
lI

en
s,

19
93

22
/3

7
(5

9%
)

8/
38

(2
1%

)
5.

5
#1

39
0

(2
.0

to
15

)

34
4



R
ep

or
t

N
o.

o
fp

at
ie

nt
s

ex
pe

ri
en

ci
ng

H
A

re
li

ef
@

1
h

rw
it

h
O

dd
s

ra
ti

o
(9

5%
co

nf
id

en
ce

in
te

rv
al

)

Je
ns

en
,T

fe
lt

-H
an

se
n,

H
an

se
n,

et
aI

.,
19

95
#5

16
80

M
at

he
w

,D
ex

te
r,

C
ou

ch
,

et
aI

.,
19

92
#4

30

R
us

se
ll

,H
ol

m
-T

ho
m

se
n,

R
is

h0
j

N
ie

ls
en

,
et

aI
.,

19
94

#3
59

19

S
ub

cu
ta

ne
ou

s
S

um
at

ri
pt

an
A

ut
o-

In
je

ct
or

S
tu

dy
G

ro
up

,
19

91
#1

31
0

S
ub

cu
ta

ne
ou

s
S

um
at

ri
pt

an
In

t'
l

S
tu

dy
G

ro
up

,
19

91
#2

23
0

ac
ti

ve
tr

ea
tm

en
t

37
/6

3
(5

9%
)

22
/3

0
(7

3%
)

52
/9

3
(5

6%
)

99
/1

29
(7

7%
)

30
4/

42
2

(7
2%

)

co
nt

ro
l/

co
m

pa
ri

so
n

3/
55

(6
%

)

15
/6

2
(2

4%
)

9/
90

(1
0%

)

17
/6

5
(2

6%
)

26
/1

05
(2

5%
)

25
(6

.9
to

87
)

8.
6

(3
.2

to
23

)

11
(5

.1
to

25
)

9.
3

(4
.7

to
19

)

7.
8

(4
.8

to
13

)

C
om

bi
ne

d
(i

nc
lu

di
ng

G
ro

ss
#3

81
73

)

T
es

tf
o

r
ho

m
og

en
ei

ty
o

fo
dd

s
ra

ti
os

(i
nc

lu
di

ng
G

ro
ss

#3
81

73
)

C
om

bi
ne

d
(e

xc
lu

di
ng

G
ro

ss
#3

81
73

)

T
es

tf
o

r
ho

m
og

en
ei

ty
o

fo
dd

s
ra

ti
os

(e
xc

lu
di

ng
G

ro
ss

#3
81

73
)

34
5

8.
6

(6
.5

to
11

)

X
2

=
14

.5
2;

d.
f.

=
9

p
=

0.
10

49

8.
2

(6
.4

to
10

.5
)

X
2

=
9.

43
11

;
d.

f.
=

8
p

=
0.

30
72



R
ep

or
t

N
o.

o
fp

at
ie

nt
s

ex
pe

ri
en

ci
ng

H
A

re
li

ef
@

1
h

rw
it

h
O

dd
s

ra
ti

o
(9

5%
co

nf
id

en
ce

in
te

rv
al

)

ac
ti

ve
tr

ea
tm

en
t

Su
m

at
ri

pt
an

(6
m

g)
vs

.
su

bc
ut

an
eo

us
di

hy
dr

oe
rg

ot
am

in
e

(1
m

g)

co
nt

ro
l/

co
m

pa
ri

so
n

W
in

ne
r,

R
ic

al
de

,L
ef

or
ce

,
et

aI
.,

19
96

#5
12

90

11
7/

15
0

(7
8%

)
83

/1
45

(5
7%

)
2.

6
(1

.6
to

4.
4)

Su
m

at
ri

pt
an

(6
m

g)
vs

.
in

tr
an

as
al

di
hy

dr
oe

rg
ot

am
in

e
(1

m
g)

T
ou

ch
on

,B
er

ti
n,

P
il

gr
im

,
et

aI
.,

19
96

#5
61

80

A
bb

re
vi

at
io

ns
us

ed
in

th
is

ta
bl

e:

19
2/

26
6

(7
2%

)
(e

st
im

at
ed

)
98

/2
66

(3
7%

)
(e

st
im

at
ed

)
4.

4
(3

.1
to

6.
4)

d.
f.

is
de

gr
ee

s
o

ff
re

ed
om

.
H

A
is

he
ad

ac
he

.m
g

is
m

il
li

gr
am

.N
/A

is
no

ta
pp

li
ca

bl
e.

34
6



E
vi

de
nc

e
T

ab
le

6.
E

ff
ic

a
cy

o
fs

u
b

cu
ta

n
e

o
u

s
su

m
at

ri
pt

an
--

H
A

re
lie

fa
t2

h
rs

N
o.

o
fp

at
ie

nt
s

ex
pe

ri
en

ci
ng

H
A

re
li

ef
O

dd
s

ra
ti

o
R

ep
or

t
@

2
h

rs
w

it
h

(9
5%

co
nf

id
en

ce
in

te
rv

al
)

ac
ti

ve
tr

ea
tm

en
t

co
nt

ro
l/

co
m

pa
ri

so
n

Su
m

at
ri

pt
an

(6
m

g)
vs

.p
la

ce
bo

A
kp

un
on

u,
M

ut
gi

,
62

/8
8

(7
0%

)
17

/4
8

(3
5%

)
4.

3
F

ed
er

m
an

,e
ta

I.,
19

95
@

di
sc

ha
rg

e
@

di
sc

ha
rg

e
(2

.1
to

9.
2)

#4
41

30

B
at

es
,A

sh
fo

rd
,D

aw
so

n,
N

/A
N

/A
N

/A
et

aI
.,

19
94

#3
58

69

B
ou

ss
er

,d
'A

ll
en

s,
an

d
38

/4
9

(7
7%

)
12

/4
7

(2
6%

)
10

R
ic

ha
rd

,
19

93
6/

6+
6

0/
0+

0
(3

.9
to

26
)

#1
93

0

C
ad

y,
D

ex
te

r,
S

ar
ge

nt
,

11
0/

12
8

(8
6%

)
16

/4
1

(3
8%

)
9.

5
et

aI
.,

19
93

90
m

in
90

m
in

4.
3

to
21

)
#2

18
0

C
ad

y,
W

en
dt

,K
ir

ch
ne

r,
59

5/
73

4
(8

1
%

)
12

6/
37

0
(3

4%
)

8.
3

et
aI

.,
19

91
6/

6+
0/

6+
6

0/
0+

0
(6

.2
to

11
)

#1
75

0

F
ac

ch
in

et
ti

,B
on

el
li

e,
53

/7
3

(7
3%

)
27

/8
7

(3
1%

)
5.

9
K

an
ga

sn
ie

m
i,

et
aI

.,
19

95
(3

.0
to

12
)

#5
15

10

G
ro

ss
,K

ay
,T

ur
ne

r,
et

aI
.,

N
/A

N
/A

N
/A

19
94

#3
81

73

H
en

ry
an

d
d'

A
ll

en
s,

19
93

26
/3

7
(7

0%
)

8/
38

(2
1

%
)

8.
9

#1
39

0
6/

6+
6

0/
0+

0
(3

.1
to

25
)

3
4

7



R
ep

or
t

N
o.

o
fp

at
ie

nt
s

ex
pe

ri
en

ci
ng

H
A

re
li

ef
@

2
h

rs
w

it
h

O
dd

s
ra

ti
o

(9
5%

co
nf

id
en

ce
in

te
rv

al
)

Je
ns

en
,T

fe
lt

-H
an

se
n,

H
an

se
n,

et
aI

.,
19

95
#5

16
80

M
at

he
w

,D
ex

te
r,

C
ou

ch
,

et
aI

.,
19

92
#4

30

R
us

se
ll

,H
ol

m
-T

ho
m

se
n,

R
is

he
j

N
ie

ls
en

,
19

94
#3

59
19

S
ub

cu
ta

ne
ou

s
S

um
at

ri
pt

an
A

ut
o-

In
je

ct
or

S
tu

dy
G

ro
up

,
19

91
#1

31
0

S
ub

cu
ta

ne
ou

s
S

um
at

ri
pt

an
In

t'
l

S
tu

dy
G

ro
up

,
19

91
#2

23
0

C
om

bi
ne

d

T
es

tf
o

r
ho

m
og

en
ei

ty
o

fo
dd

s
ra

ti
os

ac
ti

ve
tr

ea
tm

en
t

46
/6

3
(7

3%
)

N
/A

48
/7

9
(6

1%
)

10
1/

12
1

(8
3%

)
6/

6+
6

35
7/

40
5

(8
8%

)
6/

6+
0/

6+
6

co
nt

ro
l/

co
m

pa
ri

so
n

7/
55

(1
2%

)

N
/A

11
/7

8
(1

4%
)

16
/5

4
(3

0%
)

0/
0+

0

38
/1

04
(3

7%
)

0/
0+

0

34
8

19
(7

.0
to

49
)

N
/A 9.
4

(4
.3

to
21

)

12
(5

.6
to

26
)

13
(7

.8
to

21
)

9.
0

(7
.2

to
11

)

X2
=

10
.2

6;
d.

f.
=

9
p

=
0.

32
99



R
ep

or
t

N
o.

o
fp

at
ie

nt
s

ex
pe

ri
en

ci
ng

H
A

re
li

ef
@

2
h

rs
w

it
h

O
dd

s
ra

ti
o

(9
5%

co
nf

id
en

ce
in

te
rv

al
)

ac
ti

ve
tr

ea
tm

en
t

Su
m

at
ri

pt
an

(6
m

g)
vs

.
su

bc
ut

an
eo

us
di

hy
dr

oe
rg

ot
am

in
e

(1
m

g)

co
nt

ro
l/

co
m

pa
ri

so
n

W
in

ne
r,

R
ic

al
de

,L
ef

or
ce

,
et

aI
.,

19
96

#5
12

90

12
8/

15
0

(8
5%

)
10

6/
14

5
(7

3%
)

2.
1

(1
.2

to
3.

8)

Su
m

at
ri

pt
an

(6
m

g)
vs

.
in

tr
an

as
al

di
hy

dr
oe

rg
ot

am
in

e
(1

m
g)

T
ou

ch
on

,B
er

ti
n,

P
il

gr
im

,
et

aI
.,

19
96

#5
61

80

A
bb

re
vi

at
io

ns
us

ed
in

th
is

ta
bl

e:

21
6/

26
6

(8
1

%
)

(e
st

im
at

ed
)

13
8/

26
6

(5
2%

)
(e

st
im

at
ed

)
4.

0
(2

.7
to

5.
9)

d.
f.

is
de

gr
ee

s
o

ff
re

ed
om

.
H

A
is

he
ad

ac
he

.
m

g
is

m
il

li
gr

am
.N

/A
is

no
ta

pp
li

ca
bl

e.

3
4

9



E
vi

de
nc

e
T

ab
le

7.
E

ff
ic

a
cy

o
fs

u
b

cu
ta

n
e

o
u

s
su

m
at

ri
pt

an
--

co
m

pl
et

e
re

lie
fa

t
1

h
r

N
o.

o
fp

at
ie

nt
s

w
it

h
co

m
pl

et
e

re
li

ef
O

dd
s

ra
ti

o
R

ep
or

t
@

1
h

rw
it

h
(9

5%
co

nf
id

en
ce

in
te

rv
al

)

ac
ti

ve
tr

ea
tm

en
t

co
nt

ro
l/

co
m

pa
ri

so
n

Su
m

at
ri

pt
an

(6
m

g)
vs

.p
la

ce
bo

A
kp

un
on

u,
M

ut
gi

,
N

/A
N

/A
N

/A
F

ed
er

m
an

,e
ta

I.,
19

95
#4

41
30

B
at

es
,A

sh
fo

rd
,D

aw
so

n,
N

/A
N

/A
N

/A
et

aI
.,

19
94

#3
58

69

B
ou

ss
er

,d
'A

lI
en

s,
an

d
N

/A
N

/A
N

/A
R

ic
ha

rd
,

19
93

#1
93

0

C
ad

y,
D

ex
te

r,
S

ar
ge

nt
,

N
/A

N
/A

N
/A

et
aI

.,
19

93
#2

18
0

C
ad

y,
W

en
dt

,K
ir

ch
ne

r,
35

6/
73

4
(4

9%
)

35
/3

70
(9

%
)

9.
0

et
aI

.,
19

91
(6

.2
to

13
)

#1
75

0

F
ac

ch
in

et
ti

,B
on

el
li

e,
25

/7
6

(3
2%

)
9/

92
(1

0%
)

4.
5

K
an

ga
sn

ie
m

i,
et

aI
.,

19
95

(2
.0

to
10

)
#5

15
10

G
ro

ss
,K

ay
,T

ur
ne

r,
et

aI
.,

N
/A

N
/A

N
/A

19
94

#3
81

73

H
en

ry
an

d
d

'A
lI

en
s,

19
93

12
/3

7
(3

2%
)

4/
38

(1
1%

)
4.

1
#1

39
0

(1
.2

to
14

)

35
0



R
ep

or
t

N
o.

o
fp

at
ie

nt
s

w
it

h
co

m
pl

et
e

re
li

ef
@

1
h

rw
it

h
O

dd
s

ra
ti

o
(9

5%
co

nf
id

en
ce

in
te

rv
al

)

Je
ns

en
,T

fe
lt

-H
an

se
n,

H
an

se
n,

et
aI

.,
19

95
#5

16
80

M
at

he
w

,D
ex

te
r,

C
ou

ch
,

et
aI

.,
19

92
#4

30

R
us

se
ll

,H
ol

m
-T

ho
m

se
n,

R
is

h0
jN

ie
ls

en
,

19
94

#3
59

19

S
ub

cu
ta

ne
ou

s
S

um
at

ri
pt

an
A

ut
o-

In
je

ct
or

S
tu

dy
G

ro
up

,
19

91
#1

31
0

S
ub

cu
ta

ne
ou

s
S

um
at

ri
pt

an
In

t'
l

S
tu

dy
G

ro
up

,
19

91
#2

23
0

C
om

bi
ne

d

T
es

tf
o

r
ho

m
og

en
ei

ty
o

fo
dd

s
ra

ti
os

ac
ti

ve
tr

ea
tm

en
t

N
/A

12
/3

0
(4

0%
)

N
/A

40
/1

29
(3

1
%

)

19
0/

42
2

(4
5%

)

co
nt

ro
l/

co
m

pa
ri

so
n

N
/A

2/
62

(3
%

)

N
/A

3/
65

(5
%

)

9/
10

5
(9

%
)

35
1

N
/A 20

(4
.1

to
96

)

N
/A 9.
2

(2
.8

to
31

)

8.
7

(4
.3

to
18

)

7.
9

(5
.5

to
11

)

X2 =
4.

72
19

;
d.

f.
=

5
p

=
0.

45
07



R
ep

or
t

N
o.

o
fp

at
ie

nt
s

w
it

h
co

m
pl

et
e

re
li

ef
@

1
h

rw
it

h
O

dd
s

ra
ti

o
(9

5%
co

nf
id

en
ce

in
te

rv
al

)

ac
ti

ve
tr

ea
tm

en
t

S
u

m
at

ri
pt

an
(6

m
g)

vs
.

su
bc

u
ta

n
eo

u
s

di
h

yd
ro

er
go

ta
m

in
e

(1
m

g)

co
nt

ro
l/

co
m

pa
ri

so
n

W
in

ne
r,

R
ic

al
de

,L
ef

or
ce

,
et

aI
.,

19
96

#5
12

90

N
/A

N
/A

N
/A

S
u

m
at

ri
pt

an
(6

m
g)

vs
.

in
tr

an
as

al
di

h
yd

ro
er

go
ta

m
in

e
(l

m
g)

T
ou

ch
on

,B
er

ti
n,

P
il

gr
im

,
et

aI
.,

19
96

#5
61

80

A
b

b
re

vi
at

io
n

s
us

ed
in

th
is

ta
bl

e:

12
2/

26
6

(4
6%

)
(e

st
im

at
ed

)
38

/2
66

(1
4%

)
(e

st
im

at
ed

)
5.

1
(3

.3
to

7.
7)

d.
f.

is
de

gr
ee

s
o

ff
re

ed
om

.
m

g
is

m
il

li
gr

am
.N

/A
is

no
ta

pp
li

ca
bl

e. 35
2



E
vi

de
nc

e
T

ab
le

8.
E

ff
ic

a
cy

o
fs

u
b

cu
ta

n
e

o
u

s
su

m
at

ri
pt

an
--

co
m

pl
et

e
re

lie
fa

t2
h

rs

N
o.

o
fp

at
ie

nt
s

w
it

h
co

m
pl

et
e

re
li

ef
O

dd
s

ra
ti

o
R

ep
or

t
@

2
h

rs
w

it
h

(9
5%

co
nf

id
en

ce
in

te
rv

al
)

ac
ti

ve
tr

ea
tm

en
t

co
nt

ro
l/

co
m

pa
ri

so
n

Su
m

at
ri

pt
an

(6
m

g)
vs

.p
la

ce
bo

A
kp

un
on

u,
M

ut
gi

,
N

/A
N

/A
N

/A
F

ed
er

m
an

,e
ta

I.,
19

95
#4

41
30

B
at

es
,A

sh
fo

rd
,D

aw
so

n,
N

/A
N

/A
N

/A
et

aI
.,

19
94

#3
58

69

B
ou

ss
er

,d
'A

ll
en

s,
an

d
22

/4
9

(4
5%

)
7/

47
(1

5%
)

4.
7

R
ic

ha
rd

,
19

93
6/

6+
6

01
0+

0
(1

.7
to

12
)

#1
93

0

C
ad

y,
D

ex
te

r,
S

ar
ge

nt
,

72
/1

28
(5

6%
)

7/
41

(1
7%

)
6.

2
et

aI
.,

19
93

90
m

in
90

m
in

(2
.6

to
15

)
#2

18
0

C
ad

y,
W

en
dt

,K
ir

ch
ne

r,
N

/A
N

/A
N

/A
et

aI
.,

19
91

#1
75

0

F
ac

ch
in

et
ti

,B
on

el
li

e,
40

17
3

(5
5%

)
12

/8
7

(1
4%

)
7.

6
K

an
ga

sn
ie

m
i,

et
aI

.,
19

95
(3

.5
to

16
)

#5
15

10

G
ro

ss
,K

ay
,T

ur
ne

r,
et

aI
.,

N
/A

N
/A

N
/A

19
94

#3
81

73

H
en

ry
an

d
d

'A
ll

en
s,

19
93

19
/3

7
(5

1
%

)
31

38
(8

%
)

12
#1

39
0

6/
6+

6
01

0+
0

(3
.2

to
47

)

35
3



R
ep

or
t

N
o.

o
fp

at
ie

nt
s

w
it

h
co

m
pl

et
e

re
li

ef
@

2
h

rs
w

it
h

O
dd

s
ra

ti
o

(9
5%

co
nf

id
en

ce
in

te
rv

al
)

Je
ns

en
,T

fe
lt

-H
an

se
n,

H
an

se
n,

et
aI

.,
19

95
#5

16
80

M
at

he
w

,D
ex

te
r,

C
ou

ch
,

et
aI

.,
19

92
#4

30

R
us

se
ll

,H
ol

m
-T

ho
m

se
n,

R
is

h0
j

N
ie

ls
en

,
19

94
#3

59
19

S
ub

cu
ta

ne
ou

s
S

um
at

ri
pt

an
A

ut
o-

In
je

ct
or

S
tu

dy
G

ro
up

,
19

91
#1

31
0

S
ub

cu
ta

ne
ou

s
S

um
at

ri
pt

an
In

t'
l

S
tu

dy
G

ro
up

,
19

91
#2

23
0

C
om

bi
ne

d

T
es

tf
o

r
ho

m
og

en
ei

ty
o

fo
dd

s
ra

ti
os

ac
ti

ve
tr

ea
tm

en
t

N
/A

N
/A

N
/A

75
/1

21
(6

2%
)

6/
6+

6

26
1/

40
5

(6
4%

)
6/

6+
0/

6+
6

co
nt

ro
l/

co
m

pa
ri

so
n

N
/A

N
/A

N
/A

7/
54

(1
3%

)
0/

0+
0

19
/1

04
(1

8%
)

0/
0+

0

35
4

N
/A

N
/A

N
/A 11

(4
.6

to
26

)

8.
1

(4
.7

to
14

)

7.
7

(5
.3

to
11

)

X2
=

2.
34

93
;

d.
f.

=
5

P
=

0.
79

9



R
ep

or
t

N
o.

o
fp

at
ie

nt
s

w
it

h
co

m
pl

et
e

re
li

ef
@

2
h

rs
w

it
h

O
dd

s
ra

ti
o

(9
5%

co
nf

id
en

ce
in

te
rv

al
)

ac
ti

ve
tr

ea
tm

en
t

Su
m

at
ri

pt
an

(6
m

g)
vs

.
su

bc
ut

an
eo

us
di

hy
dr

oe
rg

ot
am

in
e

(1
m

g)

co
nt

ro
l/

co
m

pa
ri

so
n

W
in

ne
r,

R
ic

al
de

,L
ef

or
ce

,
et

aI
.,

19
96

#5
12

90

N
/A

N
/A

N
/A

Su
m

at
ri

pt
an

(6
m

g)
vs

.
in

tr
an

as
al

di
hy

dr
oe

rg
ot

am
in

e
(l

m
g)

T
ou

ch
on

,B
er

ti
n,

Pi
lg

ri
m

,
et

aI
.,

19
96

#5
61

80

A
bb

re
vi

at
io

ns
us

ed
in

th
is

ta
bl

e:

18
0/

26
6

(6
8%

)
(e

st
im

at
ed

)
86

/2
66

(3
2%

)
(e

st
im

at
ed

)
4.

4
(3

.0
to

6.
3)

d.
f.

is
de

gr
ee

s
o

ff
re

ed
om

.
m

g
is

m
il

li
gr

am
.N

/A
is

no
ta

pp
li

ca
bl

e. 35
5



E
vi

de
nc

e
T

ab
le

9.
E

ff
ic

ac
y

o
fo

ra
ls

um
at

ri
pt

an
--

H
A

re
lie

fa
t2

h
rs

N
o.

o
fp

at
ie

nt
s

ex
pe

ri
en

ci
ng

H
A

re
li

ef
O

dd
s

ra
ti

o
R

ep
or

t
@

2
h

rs
w

it
h

(9
5%

co
nf

id
en

ce
in

te
rv

al
)

ac
ti

ve
tr

ea
tm

en
t

co
nt

ro
l/

co
m

pa
ri

so
n

Su
m

at
ri

pt
an

(l
0

0
m

g)
vs

.p
la

ce
bo

C
ut

le
r,

M
us

he
t,

D
av

is
,

37
/6

6
(5

6%
)

17
/6

5
(2

6%
)

3.
6

et
aI

.,
19

95
(1

.7
to

7.
5)

#5
12

13

N
ap

pi
,

S
ic

ut
er

i,
B

yr
ne

,
73

/1
42

(5
1%

)
25

/8
1

(3
1

%
)

2.
4

et
aI

.,
19

94
(1

.3
to

4.
2)

#1
96

0

O
ra

lS
um

at
ri

pt
an

D
os

e-
18

0/
26

8
(6

7%
)

48
/1

75
(2

7%
)

5.
4

D
ef

in
in

g
S

tu
dy

G
ro

up
(3

.6
to

8.
2)

[D
D

S
G

],
19

91
#1

28
0

O
ra

lS
um

at
ri

pt
an

In
t'

l
60

/1
20

(5
0%

)
14

/7
5

(1
9%

)
4.

4
M

ul
ti

pl
e-

D
os

e
S

tu
dy

(2
.2

to
8.

6)
G

ro
up

[I
M

D
S

G
],

19
91

#1
29

0

P
in

i,
S

te
rn

ie
ri

,F
ab

br
i,

N
/A

N
/A

N
/A

et
aI

.,
19

95
#5

08
12

S
ar

ge
nt

,K
ir

ch
ne

r,
D

av
is

,
26

/4
6

(5
7%

)
8/

47
(1

7%
)

6.
3

et
aI

.,
19

95
(2

.4
to

17
)

#5
12

40

T
fe

lt
-H

an
se

n,
H

en
ry

,
63

/1
19

(5
3%

)
30

/1
24

(2
4%

)
3.

5
M

ul
de

r,
et

aI
.,

19
95

(2
.0

to
6.

1)
#5

37
80

35
6



R
ep

or
t

N
o.

o
fp

at
ie

nt
s

ex
pe

ri
en

ci
ng

H
A

re
li

ef
@

2
h

rs
w

it
h

O
dd

s
ra

ti
o

(9
5%

co
nf

id
en

ce
in

te
rv

al
)

C
om

bi
ne

d

T
es

tf
o

r
ho

m
og

en
ei

ty
o

fo
dd

s
ra

ti
os

ac
ti

ve
tr

ea
tm

en
t

co
nt

ro
l/

co
m

pa
ri

so
n

4.
0

(3
.0

to
5.

3)

X2
=

6.
41

;
d.

f.
=

5
P

=
0.

26
83

Su
m

at
ri

pt
an

(l
0

0
m

g)
vs

.
as

pi
ri

n
(9

00
m

g)
/m

et
oc

lo
pr

am
id

e
(1

0
m

g)

O
ra

l
S

um
at

ri
pt

an
an

d
A

sp
ir

in
-p

1u
s

M
et

oc
1o

pr
am

id
e

C
om

pa
ra

ti
ve

S
tu

dy
G

ro
up

[O
S

A
M

],
19

92
#1

25
0

T
fe

lt
-H

an
se

n,
H

en
ry

,
M

ul
de

r,
et

aI
.,

19
95

#5
37

80

C
om

bi
ne

d

74
/1

33
(5

6%
)

63
/1

19
(5

3%
)

62
/1

38
(4

5%
)

76
/1

33
(5

7%
)

1.
5

(0
.9

5
to

2.
5)

0.
84

(0
.5

1
to

1.
4)

1.
1

(0
.6

to
2.

2)

Su
m

at
ri

pt
an

(1
00

m
g)

vs
.

C
af

er
go

t®
(2

m
g

er
go

ta
m

in
e

ta
rt

ra
te

/2
00

m
g

ca
ff

ei
ne

)

M
ul

ti
na

ti
on

al
O

ra
l

S
um

at
ri

pt
an

an
d

C
af

er
go

t
C

om
pa

ra
ti

ve
S

tu
dy

G
ro

up
[M

ul
ti

na
ti

on
al

],
19

91
#1

30
0

14
5/

22
0

(6
6%

)
11

8/
24

6
(4

8%
)

35
7

2.
1

(1
.4

to
3.

1)



R
ep

or
t

N
o.

o
fp

at
ie

nt
s

ex
pe

ri
en

ci
ng

H
A

re
li

ef
@

2
h

rs
w

it
h

O
dd

s
ra

ti
o

(9
5%

co
nf

id
en

ce
in

te
rv

al
)

Su
m

at
ri

pt
an

(5
0

m
g)

vs
.p

la
ce

bo

C
ut

le
r,

M
us

he
t,

D
av

is
,

et
aI

.,
19

95
#5

12
13

S
ar

ge
nt

,K
ir

ch
ne

r,
D

av
is

,
et

aI
.,

19
95

#5
12

40

C
om

bi
ne

d

Su
m

at
ri

pt
an

(2
5

m
g)

vs
.p

la
ce

bo

C
ut

le
r,

M
us

he
t,

D
av

is
,

et
aI

.,
19

95
#5

12
13

S
ar

ge
nt

,K
ir

ch
ne

r,
D

av
is

,
et

aI
.,

19
95

#5
12

40

C
om

bi
ne

d

A
bb

re
vi

at
io

ns
us

ed
in

th
is

ta
bl

e:

ac
ti

ve
tr

ea
tm

en
t

31
/6

2
(5

0%
)

25
/4

6
(5

4%
)

34
/6

6
(5

2%
)

25
/4

8
(5

2%
)

co
nt

ro
l/

co
m

pa
ri

so
n

17
/6

5
(2

6%
)

8/
47

(1
7%

)

17
/6

5
(2

6%
)

8/
47

(1
7%

)

2.
8

(1
.3

to
5.

9)

5.
8

(2
.2

to
15

)

3.
9

(1
.6

to
9.

5)

3.
0

(1
.4

to
6.

3)

5.
3

(2
.1

to
14

)

3.
8

(1
.7

to
8.

6)

d.
f.

is
de

gr
ee

s
o

ff
re

ed
om

.
H

A
is

he
ad

ac
he

.
m

g
is

m
il

li
gr

am
.N

/A
is

no
ta

pp
li

ca
bl

e.

35
8



E
vi

d
e

n
ce

T
ab

le
10

.
E

ff
ic

ac
y

o
fo

ra
ls

um
at

ri
pt

an
--

co
m

pl
et

e
re

lie
fa

t2
h

rs

N
o.

o
fp

at
ie

nt
s

ex
pe

ri
en

ci
ng

co
m

pl
et

e
re

li
ef

O
dd

s
ra

ti
o

R
ep

or
t

@
2

h
rs

w
it

h
(9

5%
co

nf
id

en
ce

in
te

rv
al

)

ac
ti

ve
tr

ea
tm

en
t

co
nt

ro
l/

co
m

pa
ri

so
n

Su
m

at
ri

pt
an

(1
00

m
g)

vs
.p

la
ce

bo

C
ut

le
r,

M
us

he
t,

D
av

is
15

/6
6

(2
3

%
)

5/
65

(8
%

)
3.

5
et

aI
.,

19
95

(1
.2

to
10

)
#5

12
13

N
ap

pi
,

S
ic

ut
er

i,
B

yr
ne

,
34

/1
42

(2
4

%
)

10
/8

1
(1

2
%

)
2.

2
et

aI
.,

19
94

(1
.0

to
4.

8)
#1

96
0

O
ra

l
S

um
at

ri
pt

an
D

os
e-

N
/A

N
/A

N
/A

D
ef

m
in

g
S

tu
dy

G
ro

up
[D

D
S

G
],

19
91

#1
28

0

O
ra

l
S

um
at

ri
pt

an
In

t'l
31

/1
20

(2
6%

)
4/

75
(5

%
)

6.
2

M
ul

ti
pl

e-
D

os
e

S
tu

dy
(2

.1
to

18
)

G
ro

up
[I

M
D

S
G

],
19

91
#1

29
0

P
in

i,
S

te
m

ie
ri

,F
ab

br
i,

N
/A

N
/A

N
/A

et
aI

.,
19

95
#5

08
12

S
ar

ge
nt

,K
ir

ch
ne

r,
D

av
is

,
N

/A
N

/A
N

/A
et

aI
.,

19
95

#5
12

40

T
fe

1t
-H

an
se

n,
H

en
ry

,
36

/1
22

(3
0

%
)

10
/1

26
(8

%
)

4.
9

M
ul

de
r,

et
aI

.,
19

95
(2

.3
to

10
)

#5
37

80

35
9



R
ep

or
t

N
o.

o
fp

at
ie

nt
s

ex
pe

ri
en

ci
ng

co
m

pl
et

e
re

li
ef

@
2

h
rs

w
it

h
O

dd
s

ra
ti

o
(9

5%
co

nf
id

en
ce

in
te

rv
al

)

C
om

bi
ne

d

T
es

tj
o

r
ho

m
og

en
ei

ty
o

jo
dd

s
ra

ti
os

ac
ti

ve
tr

ea
tm

en
t

co
nt

ro
l/

co
m

pa
ri

so
n

3.
8

(2
.2

to
6.

4)

X2
=

3.
04

;
d.

f.
=

3
P

=
0.

38
58

Su
m

at
ri

pt
an

(1
00

m
g)

vs
.

as
pi

ri
n

(9
00

m
g)

/m
et

oc
lo

pr
am

id
e

(1
0

m
g)

O
ra

l
S

um
at

ri
pt

an
an

d
A

sp
ir

in
-p

lu
s

M
et

oc
1o

pr
am

id
e

C
om

pa
ra

ti
ve

S
tu

dy
G

ro
up

,
19

92
#1

25
0

T
fe

lt
-H

an
se

n,
H

en
ry

,
M

ul
de

r,
et

aI
.,

19
95

#5
37

80

C
om

bi
ne

d

35
/1

33
(2

6%
)

36
/1

22
(3

0%
)

19
/1

38
(1

4%
)

29
/1

35
(2

2%
)

2.
2

(1
.2

to
4.

2)

1.
5

(0
.8

7
to

2.
7)

1.
8

(1
.0

to
3.

2)

Su
m

at
ri

pt
an

(1
00

m
g)

vs
.

C
aj

er
go

t®
(2

m
g

er
go

ta
m

in
e

ta
rt

ra
te

/2
00

m
g

ca
ff

ei
ne

)

M
ul

ti
na

ti
on

al
O

ra
l

S
um

at
ri

pt
an

an
d

C
af

er
go

t
C

om
pa

ra
ti

ve
S

tu
dy

G
ro

up
[M

ul
ti

na
ti

on
al

],
19

91
#1

30
0

77
/2

20
(3

5%
)

32
/2

46
(1

3%
)

36
0

3.
6

(2
.3

to
5.

7)



R
ep

or
t

N
o.

o
fp

at
ie

nt
s

ex
pe

ri
en

ci
ng

co
m

pl
et

e
re

li
ef

@
2

h
rs

w
it

h
O

dd
s

ra
ti

o
(9

5%
co

nf
id

en
ce

in
te

rv
al

)

Su
m

at
ri

pt
an

(5
0

m
g)

vs
.p

la
ce

bo

C
ut

le
r,

M
us

he
t,

D
av

is
,

et
aI

.,
19

95
#5

12
13

S
ar

ge
nt

,K
ir

ch
ne

r,
D

av
is

,
et

aI
.,

19
95

#5
12

40

Su
m

at
ri

pt
an

(2
5

m
g)

vs
.p

la
ce

bo

C
ut

le
r,

M
us

he
t,

D
av

is
,

et
aI

.,
19

95
#5

12
13

S
ar

ge
nt

,K
ir

ch
ne

r,
D

av
is

,
et

aI
.,

19
95

#5
12

40

A
bb

re
vi

at
io

ns
us

ed
in

th
is

ta
bl

e:

ac
ti

ve
tr

ea
tm

en
t

10
/6

2
(1

6%
)

N
/A

14
/6

6
(2

1%
)

N
/A

co
nt

ro
l/

co
m

pa
ri

so
n

5/
65

(8
%

)

N
/A

5/
65

(8
%

)

N
/A

2.
3

(0
.7

4
to

7.
2)

N
/A 3.
2

(1
.1

to
9.

6)

N
/A

d.
f.

is
de

gr
ee

s
o

ff
re

ed
om

.
m

g
is

m
ill

ig
ra

m
.N

/A
is

no
ta

pp
li

ca
bl

e.

36
1



E
vi

de
nc

e
T

ab
le

11
.

E
ff

ic
a

cy
o

fo
ra

ls
um

at
ri

pt
an

--
H

A
re

lie
fa

n
d

co
m

pl
et

e
re

lie
fa

t4
h

rs
*

R
ep

or
t

N
o.

o
fp

at
ie

nt
s

ex
pe

ri
en

ci
ng

H
A

re
li

ef
[o

r
co

m
pl

et
e

re
li

ef
]

@
4

hr
s

w
it

h
O

dd
s

ra
ti

o
(9

5%
co

nf
id

en
ce

in
te

rv
al

)

Su
m

at
ri

pt
an

(1
00

m
g)

vs
.p

la
ce

bo

C
ut

le
r,

M
us

he
t,

D
av

is
,

et
aI

.,
19

95
#5

12
13

N
ap

pi
,

S
ic

ut
er

i,
B

yr
ne

,
et

aI
.,

19
94

#1
96

0

O
ra

l
S

um
at

ri
pt

an
D

os
e

D
ef

m
in

g
S

tu
dy

G
ro

up
[D

D
S

G
],

19
91

#1
28

0

O
ra

l
S

um
at

ri
pt

an
In

t'
l

M
ul

ti
pl

e-
D

os
e

S
tu

dy
G

ro
up

[I
M

D
S

G
],

19
91

#1
29

0

P
in

i,
S

te
rn

ie
ri

,F
ab

br
i,

et
aI

.,
19

95
#5

08
12

S
ar

ge
nt

,K
ir

ch
ne

r,
D

av
is

,
et

aI
.,

19
95

#5
12

40

ac
ti

ve
tr

ea
tm

en
t

N
/A

81
/1

14
(7

1
%

)
[5

5/
11

4
(4

8%
)]

N
/A

81
/1

08
(7

5%
)

[5
2/

10
8

(4
8%

)]

92
/1

42
(6

5%
)

[N
/A

]

N
/A

co
nt

ro
l/

co
m

pa
ri

so
n

N
/A

24
/6

9
(3

5%
)

[1
2/

69
(1

8%
)]

N
/A

20
/6

7
(3

0%
)

[9
/6

7
(1

3%
)]

32
/8

0
(4

0%
)

[N
/A

]

N
/A

36
2

N
/A

4.
6

(2
.4

to
8.

7)
[4

.4
(2

.1
to

9.
1)

]

N
/A

7.
0

(3
.6

to
14

)
[6

.0
(2

.7
to

13
)]

2.
8

(1
.6

to
4.

9)
[N

/A
]

N
/A



R
ep

or
t

N
o.

o
fp

at
ie

nt
s

ex
pe

ri
en

ci
ng

H
A

re
li

ef
[o

r
co

m
pl

et
e

re
li

ef
]

@
4

hr
s

w
it

h
O

dd
s

ra
ti

o
(9

5%
co

nf
id

en
ce

in
te

rv
al

)

T
fe

lt
-H

an
se

n,
H

en
ry

,
M

ul
de

r,
et

aI
.,

19
95

#5
37

80

C
om

bi
ne

d

ac
ti

ve
tr

ea
tm

en
t

N
/A

co
nt

ro
l/

co
m

pa
ri

so
n

N
/A

N
/A

4.
3

(2
.5

to
7.

5)
[5

.1
(2

.6
to

10
)]

*F
ig

ur
es

fo
r

co
m

pl
et

e
re

li
ef

in
br

ac
ke

ts

A
bb

re
vi

at
io

ns
us

ed
in

th
is

ta
bl

e:

H
A

is
he

ad
ac

he
.m

g
is

m
il

li
gr

am
.N

/A
is

no
ta

pp
li

ca
bl

e.

36
3



E
vi

de
nc

e
T

ab
le

12
.

E
ff

ic
ac

y
o

fi
nt

ra
na

sa
ls

um
at

ri
pt

an
--

H
A

re
lie

fa
t

1
h

r

N
o.

o
fp

at
ie

nt
s

ex
pe

ri
en

ci
ng

H
A

re
li

ef
O

dd
s

ra
ti

o
R

ep
or

t
@

1
h

rw
it

h
(9

5%
co

nf
id

en
ce

in
te

rv
al

)

ac
ti

ve
tr

ea
tm

en
t

co
nt

ro
l/

co
m

pa
ri

so
n

Su
m

at
ri

pt
an

(1
m

g)
vs

.p
la

ce
bo

S
al

on
en

,A
sh

fo
rd

,D
ah

l6
f,

10
/3

9
(2

6%
)

11
/4

0
(2

8%
)

0.
91

et
aI

.,
19

94
(S

tu
dy

1)
(o

ne
no

st
ri

l)
(0

.3
4

to
2.

5)
#3

59
20

S
al

on
en

,A
sh

fo
rd

,D
ah

lO
f,

10
/3

4
(2

9%
)

13
/3

1
(4

2%
)

0.
58

et
aI

.,
19

94
(S

tu
dy

2)
(b

ot
h

no
st

ri
ls

)
(0

.2
1

to
1.

6)
#3

59
20

C
om

bi
ne

d
0.

73
(0

.2
9

to
1.

8)

Su
m

at
ri

pt
an

(5
m

g)
vs

.p
la

ce
bo

S
al

on
en

,A
sh

fo
rd

,D
ah

lO
f,

21
/4

2
(5

0%
)

11
/4

0
(2

8%
)

2.
6

et
aI

.,
19

94
(S

tu
dy

1)
(o

ne
no

st
ri

l)
(1

.1
to

6.
6)

#3
59

20

S
al

on
en

,A
sh

fo
rd

,D
ah

IO
f,

15
/3

3
(4

5%
)

13
/3

1
(4

2%
)

1.
2

et
aI

.,
19

94
(S

tu
dy

2)
(b

ot
h

no
st

ri
ls

)
(0

.4
3

to
3.

1)
#3

59
20

C
om

bi
ne

d
1.

8
(0

.6
4

to
4.

9)

3
6

4



N
o.

o
fp

at
ie

nt
s

ex
pe

ri
en

ci
ng

H
A

re
li

ef
O

dd
s

ra
ti

o
R

ep
or

t
@

1
h

rw
it

h
(9

5%
co

nf
id

en
ce

in
te

rv
al

)

ac
ti

ve
tr

ea
tm

en
t

co
nt

ro
V

co
m

pa
ri

so
n

Su
m

at
ri

pt
an

(1
0

m
g)

vs
.p

la
ce

bo

S
al

on
en

,A
sh

fo
rd

,D
ah

lO
f,

20
/3

9
(4

9%
)

11
/4

0
(2

8%
)

2.
8

et
aI

.,
19

94
(S

tu
dy

1)
(o

ne
no

st
ri

l)
(1

.1
to

7.
1)

#3
59

20

S
al

on
en

,A
sh

fo
rd

,D
ah

lo
f,

16
/3

5
(4

6%
)

13
/3

1
(4

2%
)

1.
2

et
aI

.,
19

94
(S

tu
dy

2)
(b

ot
h

no
st

ri
ls

)
(0

.4
4

to
3.

1)
#3

59
20

C
om

bi
ne

d
1.

8
(0

.6
5

to
5.

1)

Su
m

at
ri

pt
an

(2
0

m
g)

vs
.p

la
ce

bo

S
al

on
en

,A
sh

fo
rd

,D
ah

lo
f,

24
/4

0
(6

0%
)

11
/4

0
(2

8%
)

3.
9

et
aI

.,
19

94
(S

tu
dy

1)
(o

ne
no

st
ri

l)
(1

.5
to

10
)

#3
59

20

S
al

on
en

,A
sh

fo
rd

,D
ah

lo
f,

23
/3

9
(5

9%
)

13
/3

1
(4

2%
)

2.
0

et
aI

.,
19

94
(S

tu
dy

2)
(b

ot
h

no
st

ri
ls

)
(0

.7
6

to
5.

2)
#3

59
20

C
om

bi
ne

d
2.

8
(1

.1
to

7.
2)

36
5



R
ep

or
t

N
o.

o
fp

at
ie

nt
s

ex
pe

ri
en

ci
ng

H
A

re
li

ef
@

1
h

rw
it

h
O

dd
s

ra
ti

o
(9

5%
co

nf
id

en
ce

in
te

rv
al

)

S
u

m
at

ri
pt

an
(4

0
m

g)
vs

.p
la

ce
bo

F
in

ni
sh

S
um

at
ri

pt
an

G
ro

up
an

d
th

e
C

ar
di

ov
as

cu
la

r
C

li
ni

ca
lR

es
ea

rc
h

G
ro

up
[p

S
G

],
19

91
#1

32
0

S
al

on
en

,A
sh

fo
rd

,D
ah

lo
f,

et
aI

.,
19

94
(S

tu
dy

1)
#3

59
20

S
al

on
en

,A
sh

fo
rd

,D
ah

lo
f,

et
aI

.,
19

94
(S

tu
dy

2)
#3

59
20

C
om

bi
ne

d

A
b

b
re

vi
at

io
n

s
u

se
d

in
th

is
ta

bl
e:

H
A

is
he

ad
ac

he
.

m
g

is
m

il
li

gr
am

.

ac
ti

ve
tr

ea
tm

en
t

23
/3

6
(6

4%
)

(2
0

m
g

+
20

m
g)

22
/4

2
(5

2%
)

(o
ne

no
st

ri
l)

21
/3

4
(6

2%
)

(b
ot

h
no

st
ri

ls
)

co
nt

ro
l/

co
m

pa
ri

so
n

11
/3

7
(3

0%
)

11
/4

0
(2

8%
)

13
/3

1
(4

2%
)

36
6

4.
2

(1
.6

to
11

)

2.
9

(1
.2

to
7.

3)

2.
2

(0
.8

3
to

6.
0)

3.
0

(1
.5

to
5.

9)



E
vi

de
nc

e
T

ab
le

13
.

E
ff

ic
a

cy
o

fi
nt

ra
na

sa
ls

um
at

ri
pt

an
--

H
A

re
lie

fa
t2

h
rs

N
o.

o
fp

at
ie

nt
s

ex
pe

ri
en

ci
ng

H
A

re
li

ef
O

dd
s

ra
ti

o
R

ep
or

t
@

2
h

rs
w

it
h

(9
5%

co
nf

id
en

ce
in

te
rv

al
)

ac
ti

ve
tr

ea
tm

en
t

co
nt

ro
l/

co
m

pa
ri

so
n

Su
m

at
ri

pt
an

(l
m

g)
vs

.p
la

ce
bo

S
al

on
en

,A
sh

fo
rd

,D
ah

lo
f,

15
/3

9(
38

%
)

14
/4

0
(3

5%
)

1.
2

et
aI

.,
19

94
(S

tu
dy

1)
(o

ne
no

st
ri

l)
(0

.4
6

to
2.

9)
#3

59
20

S
al

on
en

,A
sh

fo
rd

,D
ah

lo
f,

13
/3

4
(3

8%
)

13
/3

1
(4

2%
)

0.
86

et
aI

.,
19

94
(S

tu
dy

2)
(b

ot
h

no
st

ri
ls

)
(0

.3
2

to
2.

3)
#3

59
20

C
om

bi
ne

d
1.

0
(0

.4
3

to
2.

3)

Su
m

at
ri

pt
an

(5
m

g)
vs

.p
la

ce
bo

S
al

on
en

,A
sh

fo
rd

,D
ah

lO
f,

26
/4

2
(6

3%
)

14
/4

0
(3

5%
)

3.
0

et
aI

.,
19

94
(S

tu
dy

1)
(o

ne
no

st
ri

l)
(1

.2
to

7.
4)

#3
59

20

S
al

on
en

,A
sh

fo
rd

,D
ah

lo
f,

15
/3

3
(4

5%
)

13
/3

1
(4

2%
)

1.
2

et
aI

.,
19

94
(S

tu
dy

2)
(b

ot
h

no
st

ri
ls

)
(0

.4
3

to
3.

1)
#3

59
20

C
om

bi
ne

d
1.

9
(0

.6
5

to
5.

6)

3
6

7



N
o.

o
fp

at
ie

nt
s

ex
pe

ri
en

ci
ng

H
A

re
li

ef
O

dd
s

ra
ti

o
R

ep
or

t
@

2
h

rs
w

it
h

(9
5%

co
nf

id
en

ce
in

te
rv

al
)

ac
ti

ve
tr

ea
tm

en
t

co
nt

ro
l/

co
m

pa
ri

so
n

Su
m

at
ri

pt
an

(1
0

m
g)

vs
.p

la
ce

bo

S
al

on
en

,A
sh

fo
rd

,D
ah

la
f,

25
/3

9
(6

3%
)

14
/4

0
(3

5%
)

3.
3

et
aI

.,
19

94
(S

tu
dy

1)
(o

ne
no

st
ri

l)
(1

.3
to

8.
3)

#3
59

20

S
al

on
en

,A
sh

fo
rd

,D
ah

lO
f,

23
/3

5
(6

5%
)

13
/3

1
(4

2%
)

2.
7

et
aI

.,
19

94
(S

tu
dy

2)
(b

ot
h

no
st

ri
ls

)
(0

.9
8

to
7.

2)
#3

59
20

C
om

bi
ne

d
3.

0
(1

.3
to

6.
9)

Su
m

at
ri

pt
an

(2
0

m
g)

vs
.p

la
ce

bo

S
al

on
en

,A
sh

fo
rd

,D
ah

lO
f,

31
14

0
(7

8%
)

14
/4

0
(3

5%
)

6.
4

et
aI

.,
19

94
(S

tu
dy

1)
(o

ne
no

st
ri

l)
(2

.4
to

17
)

#3
59

20

S
al

on
en

,A
sh

fo
rd

,D
ah

lO
f,

29
/3

9
(7

4%
)

13
/3

1
(4

2%
)

4.
0

et
aI

.,
19

94
(S

tu
dy

2)
(b

ot
h

no
st

ri
ls

)
(1

.5
to

11
)

#3
59

20

C
om

bi
ne

d
5.

1
(2

.1
to

13
)

36
8



R
ep

or
t

N
o.

o
fp

at
ie

nt
s

ex
pe

ri
en

ci
ng

H
A

re
li

ef
@

2
h

rs
w

it
h

O
dd

s
ra

ti
o

(9
5%

co
nf

id
en

ce
in

te
rv

al
)

Su
m

at
ri

pt
an

(4
0

m
g)

vs
.p

la
ce

bo

F
in

ni
sh

S
um

at
ri

pt
an

G
ro

up
an

d
th

e
C

ar
di

ov
as

cu
la

r
C

li
ni

ca
lR

es
ea

rc
h

G
ro

up
[F

S
G

],
19

91
#1

32
0

S
al

on
en

,A
sh

fo
rd

,D
ah

lo
f,

et
aI

.,
19

94
(S

tu
dy

1)
#3

59
20

S
al

on
en

,A
sh

fo
rd

,D
ah

lo
f,

et
aI

.,
19

94
(S

tu
dy

2)
#3

59
20

C
om

bi
ne

d

A
bb

re
vi

at
io

ns
us

ed
in

th
is

ta
bl

e:

H
A

is
he

ad
ac

he
.

m
g

is
m

il
li

gr
am

.

ac
ti

ve
tr

ea
tm

en
t

27
/3

6
(7

5%
)

(2
0

m
g

+
20

m
g)

25
/4

2
(6

0%
)

(o
ne

no
st

ri
l)

25
/3

4
(7

4%
)

(b
ot

h
no

st
ri

ls
)

co
nt

ro
l/

co
m

pa
ri

so
n

12
/3

7
(3

2%
)

14
/4

0
(3

5%
)

13
/3

1
(4

2%
)

36
9

6.
2

(2
.3

to
17

)

2.
7

(1
.1

to
6.

7)

3.
8

(1
.4

to
11

)

3.
9

(1
.9

to
8.

2)



E
vi

de
nc

e
T

ab
le

14
.

E
ff

ic
a

cy
o

fn
e

w
5

H
T 1

D
-r

e
ce

p
to

ra
g

o
n

is
ts

N
o.

o
fp

at
ie

nt
s

w
it

h
po

si
ti

ve
re

sp
on

se
R

ep
or

t

H
E

A
D

A
C

H
E

R
E

L
IE

F
A

T
2

H
R

S

R
iz

at
ri

pt
an

(M
K

-4
62

)

4
0

m
g

vs
.p

la
ce

bo

C
ut

le
r,

C
la

gh
om

,
S

ra
m

ek
,

et
aI

.,
19

96
#5

42
20

Z
ol

m
it

ri
pt

an
(3

11
C

90
)

1
m

g
vs

.p
la

ce
bo

V
is

se
r,

K
le

in
,

C
ox

,e
ta

I.,
19

96
#5

53
80

5
m

g
vs

.p
la

ce
bo

V
is

se
r,

K
le

in
,

C
ox

,e
ta

I.,
19

96
#5

53
80

2
5

m
g

vs
.p

la
ce

bo

V
is

se
r,

K
le

in
,

C
ox

,e
ta

I.,
19

96
#5

53
80

ac
ti

ve
tr

ea
tm

en
t

27
/3

6
(7

5%
)

6/
22

(2
7%

)

13
/2

1
(6

2%
)

17
/2

1
(8

1%
)

co
nt

ro
l/

co
m

pa
ri

so
n

7/
21

(3
3%

)

3/
20

(1
5%

)

3/
20

(1
5%

)

3/
20

(1
5%

)

37
0

O
dd

s
ra

ti
o

(9
5%

co
nf

id
en

ce
in

te
rv

al
)

6
(1

.8
to

20
)

2.
1

(0
.4

5
to

9.
9)

9.
2

(2
.0

to
41

)

24
(4

.7
to

12
3)



N
o.

o
fp

at
ie

nt
s

w
it

h
po

si
ti

ve
re

sp
on

se
O

dd
s

ra
ti

o
R

ep
or

t
ac

ti
ve

tr
ea

tm
en

t
co

nt
ro

V
co

m
pa

ri
so

n
(9

5%
co

nf
id

en
ce

in
te

rv
al

)

C
O

M
P

LE
T

E
R

E
L

IE
F

A
T

2
H

R
S

Z
ol

m
it

ri
pt

an
(3

11
C

90
)

1
m

g
V

S.
pl

ac
eb

o

V
is

se
r,

K
le

in
,C

ox
,

et
aI

.,
2/

22
(9

%
)

1/
20

(5
%

)
1.

9
19

96
(0

.1
6

to
21

)
#5

53
80

5
m

g
V

S.
pl

ac
eb

o

V
is

se
r,

K
le

in
,C

ox
,

et
aI

.,
3/

21
(1

4%
)

1/
20

(5
%

)
3.

1
19

96
(0

.3
1

to
31

)
#5

53
80

2
5

m
g

V
S.

pl
ac

eb
o

V
is

se
r,

K
le

in
,C

ox
,

et
aI

.,
8/

21
(3

8%
)

1/
20

(5
%

)
11

19
96

(1
.3

to
96

)
#5

53
80

37
1



E
vi

de
nc

e
T

ab
le

15
.

E
ff

ic
a

cy
o

fo
pi

at
e

an
al

ge
si

cs

D
O

S
A

G
E

R
E

P
O

R
T

#
O

F
P

A
T

IE
N

T
S

IM
P

R
O

V
E

D
/N

E
F

F
IC

A
C

Y
M

E
A

S
U

R
E

S

A
ct

iv
e

tr
ea

tm
en

t

C
O

M
P

A
R

IS
O

N
S

W
IT

H
P

L
A

C
E

B
O

A
ce

ta
m

in
op

he
n

+
co

de
in

e
vs

.p
la

ce
bo

C
on

tr
ol

!
co

m
pa

ri
so

n
A

ct
iv

e
tr

ea
tm

en
t

C
on

tr
ol

!
co

m
pa

ri
so

n
O

dd
s

R
at

io
(9

5
%

C
I)

E
ff

ec
tS

iz
e

(9
5

%
C

I)
p-

va
lu

e

B
ou

re
au

,
Jo

ub
er

t,
L

as
se

rr
e,

et
al

.
19

94
#6

10

G
aw

el
,

Sz
al

ai
,

S
ti

gl
ic

k,
et

al
.

19
90

#1
06

0

4
0

0
m

g
+

2
5

m
g

4
0

0
m

g
+

2
5

m
g

6
5

0
m

g
+

1
6

m
g

98
/1

98
*

(5
0%

)

36
/1

98
*

(1
8%

)

59
/1

98
*

(3
0%

)

22
/1

98
*

(1
1%

)

2.
3

(1
.5

to
3.

5)
(c

om
pl

et
e

or
al

m
os

t
co

m
pl

et
e

re
li

ef
at

2
hr

s)

1.
8

(1
.0

to
3.

2)
(c

om
pl

et
e

re
li

ef
at

2
hr

s)

0.
38

(0
.1

8
to

0.
58

)
(p

ID
[0

to
2

hr
s]

)

n.
s.

(S
P

il
l,

0-
5

hr
s)

A
ce

ta
m

in
op

he
n

+
co

de
in

e
+

do
xy

la
m

in
e

vs
.p

la
ce

bo

G
aw

el
,

Sz
al

ai
,

S
ti

gl
ic

k,
et

al
.

19
90

#1
06

0

S
om

er
vi

ll
e

19
76

#1
17

00

6
5

0
m

g
+

1
6

m
g

+
IO

m
g

2-
?

ta
bs

(n
o

m
ax

do
se

sp
ec

if
ie

d)
;

ea
ch

ta
b

=

4
5

0
m

g
+

9
.7

5
m

g
+

5
m

g
+

ca
ff

ei
ne

30
m

g

81
28

*
(2

9%
)

2/
28

*
(7

%
)

5.
2

(0
.9

9
to

27
)

(c
om

pl
et

e
re

li
ef

;
ti

m
ep

oi
nt

N
/S

)
.

n.
s.

(S
P

il
l,

0-
5

hr
s)

*
in

di
ca

te
s

a
cr

os
s-

ov
er

tr
ia

l
37

2



D
O

S
A

G
E

#
O

F
P

A
T

IE
N

T
S

E
F

F
IC

A
C

Y
M

E
A

S
U

R
E

S
IM

P
R

O
V

E
D

/N
R

E
P

O
R

T
A

ct
iv

e
C

on
tr

ol
l

A
ct

iv
e

C
on

tr
ol

l
O

dd
s

R
at

io
E

ff
ec

tS
iz

e
p-

va
lu

e
tr

ea
tm

en
t

co
m

pa
ri

so
n

tr
ea

tm
en

t
co

m
pa

ri
so

n
(9

5
%

C
I)

(9
5

%
C

I)

A
ce

ta
m

in
op

he
n

+
co

de
in

e
+

bu
cl

iz
in

e
(M

ig
ra

le
ve

®
)

vs
.p

la
ce

bo

A
da

m
2

ta
bs

-
-

-
-

0.
41

19
87

(-
0.

07
to

0.
89

)
#4

48
0

(R
A

du
ra

ti
on

)

C
ar

as
so

an
d

2-
6

ta
bs

-
15

/2
1

2/
27

31
Y

eh
ud

a
(7

1%
)

(7
%

)
(5

.6
to

17
1)

19
84

(c
om

pl
et

e
or

co
ns

id
er

ab
le

#1
05

30
re

li
ef

;
ti

m
ep

oi
nt

N
/S

)

U
zo

ga
ra

,
2-

8
ta

bs
S

he
eh

an
,

M
an

sc
hr

ec
k,

et
al

.
19

86
#4

16
0

B
ut

or
ph

an
ol

(i
n)

vs
.p

la
ce

bo

D
ia

m
on

d,
2

m
g

-
-

-
-

0.
62

F
re

it
ag

,
(0

.1
2

to
1.

12
)

D
ia

m
on

d,
et

al
.

(T
O

T
P

A
R

[0
to

2
hr

s]
)

19
92

#4
19

40

H
of

fe
rt

,
C

ou
ch

,
1

-2
m

g
-

64
/1

07
9/

50
6.

8
D

ia
m

on
d,

et
al

.
(6

0%
)

(1
8%

)
(3

.0
to

15
)

19
94

(I
pa

in
fr

om
m

od
or

se
ve

re
#4

44
90

to
sl

ig
ht

or
no

ne
at

2
hr

s)

1
-2

m
g

-
31

/1
07

5/
50

3.
7

(2
9%

)
(1

0%
)

(1
.3

to
10

)
(I

pa
in

fr
om

m
od

or
se

ve
re

to
no

ne
at

2
hr

s)

37
3



D
O

S
A

G
E

R
E

P
O

R
T

#
O

F
P

A
T

IE
N

T
S

IM
P

R
O

V
E

D
/N

E
F

F
IC

A
C

Y
M

E
A

S
U

R
E

S

A
ct

iv
e

tr
ea

tm
en

t
C

on
tr

ol
l

co
m

pa
ri

so
n

A
ct

iv
e

tr
ea

tm
en

t
C

on
tr

ol
l

co
m

pa
ri

so
n

O
dd

s
R

at
io

(9
5%

C
I)

E
ff

ec
tS

iz
e

(9
5%

C
I)

p-
va

lu
e

C
O

M
P

A
R

IS
O

N
S

A
M

O
N

G
O

P
IA

T
E

S

A
ce

ta
m

in
op

he
n

+
co

de
in

e
+

do
xy

la
m

in
e

vs
.

ac
et

am
in

op
he

n
+

co
de

in
e

n.
s.

(S
PI

D
,

0-
5

hr
s)

6
5

0
m

g
+

1
6

m
g

6
5

0
m

g
+

1
6

m
g

+
IO

m
g

G
aw

el
,

Sz
al

ai
,

St
ig

lic
k,

et
al

.
19

90
#1

06
0

C
O

M
P

A
R

IS
O

N
S

O
F

O
P

IA
T

E
S

W
IT

H
O

T
H

E
R

A
G

E
N

T
S

A
ce

ta
m

in
op

he
n

+
co

de
in

e
vs

.
as

pi
ri

n

B
ou

re
au

,
Jo

ub
er

t,
L

as
se

rr
e,

et
al

.
19

94
#6

10

4
0

0
m

g
+

2
5

m
g

10
00

m
g

98
/1

98
*

(5
0%

)
10

3/
19

8*
(5

2%
)

0.
90

(0
.6

1
to

1.
3)

(c
om

pl
et

e
or

al
m

os
t

co
m

pl
et

e
re

li
ef

at
2

hr
s)

-0
.2

1
(-

0.
41

to
-0

.0
1)

(P
ID

[0
to

2
hr

s]
)

4
0

0
m

g
+

2
5

m
g

10
00

m
g

36
/1

98
*

(1
8%

)
44

/1
98

*
(2

2%
)

0.
78

(0
.4

8
to

1.
3)

(c
om

pl
et

e
re

li
ef

at
2

hr
s)

A
ce

ta
m

in
op

he
n

+
co

de
in

e
+

bu
cl

iz
in

e
(M

ig
ra

le
ve

®
)

vs
.

er
go

ta
m

in
e

+
cy

cl
iz

in
e

+
ca

ff
ei

ne
(M

ig
ri

l®
)

G
en

er
al

P
ra

ct
it

io
ne

r
R

es
ea

rc
h

G
ro

up
19

73
#1

55
00

2
ta

bs
2

ta
bs

n.
s.

(H
A

se
ve

ri
ty

;
af

te
r

ea
ch

at
ta

ck
)

37
4



D
O

S
A

G
E

R
E

P
O

R
T

#
O

F
P

A
T

IE
N

T
S

IM
P

R
O

V
E

D
/N

E
F

F
IC

A
C

Y
M

E
A

S
U

R
E

S

A
ct

iv
e

tr
ea

tm
en

t

D
ol

er
on

®
vs

.
as

pi
ri

n

C
on

tr
oV

co
m

pa
ri

so
n

A
ct

iv
e

tr
ea

tm
en

t
C

on
tr

oV
co

m
pa

ri
so

n
O

dd
s

R
at

io
(9

5%
C

I)
E

ff
ec

tS
iz

e
(9

5%
C

I)
p-

va
lu

e

H
ak

ka
ra

in
en

,
G

us
ta

fs
so

n,
an

d
S

to
ck

m
an

19
78

#1
11

10

1
ta

b
5

0
0

m
g

p<
O

.O
I

(D
ol

er
on

®
)

(c
om

pl
et

e
re

li
ef

at
30

m
in

)

D
ol

er
on

no
vu

m
®

vs
.

as
pi

ri
n

H
ak

ka
ra

in
en

,
Q

ui
di

ng
,

an
d

S
to

ck
m

an
19

80
#6

17
0

1
ta

b
5

0
0

m
g

p<
O

.O
I

(D
ol

er
on

no
vu

m
®

)
(c

om
pl

et
e

re
li

ef
at

30
m

in
)

D
ol

er
on

®
vs

.
er

go
ta

m
in

e
ta

rt
ra

te

H
ak

ka
ra

in
en

,
G

us
ta

fs
so

n,
an

d
S

to
ck

m
an

19
78

#1
11

10

1
ta

b
1

m
g

n.
s.

(c
om

pl
et

e
re

li
ef

at
30

m
in

)

D
ol

er
on

no
vu

m
®

vs
.

er
go

ta
m

in
e

ta
rt

ra
te

H
ak

ka
ra

in
en

,
1

ta
b

1
m

g
Q

ui
di

ng
,a

nd
S

to
ck

m
an

19
80

#6
17

0

A
bb

re
vi

at
io

ns
us

ed
in

th
is

ta
bl

e:

n.
s.

(c
om

pl
et

e
re

li
ef

at
30

m
in

)

C
I

is
co

nf
id

en
ce

in
te

rv
al

.
H

A
is

he
ad

ac
he

.
in

is
in

tr
an

as
al

.m
g

is
m

il
li

gr
am

.
m

od
is

m
od

er
at

e.
N

is
nu

m
be

r
o

fs
ub

je
ct

s.
n.

s.
is

no
ts

ig
ni

fi
ca

nt
.

N
/S

is
no

ts
pe

ci
fi

ed
.

P
ID

is
pa

in
in

te
ns

it
y

di
ff

er
en

ce
.

S
P

ID
is

su
m

o
fp

ai
n

in
te

ns
it

y
di

ff
er

en
ce

s.
T

O
T

P
A

R
is

cu
m

ul
at

iv
e

pa
in

re
li

ef
su

m
.

37
5



E
vi

d
e

n
ce

T
ab

le
16

.
E

ff
ic

a
cy

o
fi

so
m

et
he

pt
en

e
an

d,
M

id
ri

n®
/M

id
ri

d®

D
O

S
A

G
E

R
E

P
O

R
T

#
O

F
P

A
T

IE
N

T
S

IM
P

R
O

V
E

D
/N

E
F

F
IC

A
C

Y
M

E
A

S
U

R
E

S

A
ct

iv
e

tr
ea

tm
en

t

T
R

IA
LS

O
F

IS
O

M
E

T
H

E
P

T
E

N
E

Is
om

et
he

pt
en

e
vs

.p
la

ce
bo

C
on

tr
ol

/
co

m
pa

ri
so

n
A

ct
iv

e
tr

ea
tm

en
t

C
on

tr
ol

/
co

m
pa

ri
so

n
O

dd
s

R
at

io
(9

5%
C

I)
E

ff
ec

tS
iz

e
(9

5
%

C
I)

p-
va

lu
e

D
ia

m
on

d
an

d
M

ed
in

a
19

75
#1

39
50

R
ya

n
19

74
#1

40
00

26
0-

78
0

m
g

13
0-

32
5

m
g

13
0-

32
5

m
g

23
/6

0*
(3

8%
)

11
/6

0*
(1

8%
)

13
/6

0*
(2

2%
)

7/
60

*
(1

2%
)

2.
2

(1
.0

to
5.

0)
(g

oo
d

or
co

m
pl

et
e

H
A

re
lie

f;
af

te
r

ea
ch

at
ta

ck
[?

])

1.
7

(0
.6

1
to

4.
7)

(c
om

pl
et

e
H

A
re

lie
f;

af
te

r
ea

ch
at

ta
ck

[?
])

n.
s.

(p
=

0.
05

)
(g

oo
d

or
co

m
pl

et
e

H
A

re
lie

f;
af

te
r

ea
ch

at
ta

ck
[?

];
ad

ju
st

ed
fo

r
di

ff
s

in
pr

e-
tr

ea
tm

en
tH

A
se

ve
ri

ty
)

T
R

IA
LS

O
F

M
ID

R
IN

®
lM

ID
R

ID
®

M
id

ri
n®

/M
id

ri
d®

vs
.p

la
ce

bo

B
eh

an
19

78
#6

72
0

D
ia

m
on

d
19

76
#1

12
40

2-
5

ca
ps

2-
5

ca
ps

p<
0.

05
(M

id
ri

n®
)

(H
A

re
li

ef
;

af
te

r
ea

ch
at

ta
ck

[?
])

*
in

di
ca

te
s

a
cr

os
s-

ov
er

tr
ia

l
37

6



D
O

S
A

G
E

#
O

F
P

A
T

IE
N

T
S

E
F

F
IC

A
C

Y
M

E
A

S
U

R
E

S
IM

P
R

O
V

E
D

/N
R

E
P

O
R

T
A

ct
iv

e
C

on
tr

ol
!

A
ct

iv
e

C
on

tr
ol

!
O

dd
s

R
at

io
E

ff
ec

tS
iz

e
p-

va
lu

e
tr

ea
tm

en
t

co
m

pa
ri

so
n

tr
ea

tm
en

t
co

m
pa

ri
so

n
(9

5
%

C
I)

(9
5%

C
I)

O
gd

en
2-

5
ca

ps
-

-
-

-
0.

37
19

63
(0

.0
6

to
0.

67
)

#5
05

07
(H

A
re

li
ef

;
af

te
r

ea
ch

at
ta

ck
[?

])

R
ya

n
2-

5
ca

ps
-

15
16

0*
13

16
0*

1.
2

19
74

(2
5%

)
(2

2%
)

(0
.5

2
to

2.
8)

#1
40

00
(g

oo
d

or
co

m
pl

et
e

H
A

re
li

ef
;

af
te

r
ea

ch
at

ta
ck

[?
])

2-
5

ca
ps

-
11

16
0*

7/
60

*
1.

7
(1

8%
)

(1
2%

)
(0

.6
1

to
4.

7)
(c

om
pl

et
e

H
A

re
li

ef
;

af
te

r
ea

ch
at

ta
ck

[?
])

Is
om

et
he

pt
en

e
vs

.
M

id
ri

n®

R
ya

n
13

0-
32

5
m

g
2-

5
ca

ps
23

/6
0*

15
16

0*
1.

9
19

74
(3

8%
)

(2
5%

)
(0

.8
5

to
4.

1)
#1

40
00

(g
oo

d
or

co
m

pl
et

e
H

A
re

li
ef

;
af

te
r

ea
ch

at
ta

ck
[?

])

13
0-

32
5

m
g

2-
5

ca
ps

11
16

0*
11

16
0*

1.
0

(1
8%

)
(1

8%
)

(0
04

0
to

2.
5)

(c
om

pl
et

e
H

A
re

li
ef

;
af

te
r

ea
ch

at
ta

ck
[?

])

M
id

ri
n®

vs
.

ac
et

am
in

op
he

n

D
ia

m
on

d
2-

5
ca

ps
65

0-
16

25
m

g
-

-
-

-
n.

s.
19

76
(H

A
re

li
ef

;
af

te
r

ea
ch

at
ta

ck
[?

])
#1

12
40

37
7



D
O

S
A

G
E

R
E

P
O

R
T

#
O

F
P

A
T

IE
N

T
S

IM
P

R
O

V
E

D
/N

E
F

F
IC

A
C

Y
M

E
A

S
U

R
E

S

A
ct

iv
e

tr
ea

tm
en

t

M
id

ri
d®

vs
.

er
go

ta
m

in
e

ta
rt

ra
te

C
on

tr
ol

!
co

m
pa

ri
so

n
A

ct
iv

e
tr

ea
tm

en
t

C
on

tr
ol

!
co

m
pa

ri
so

n
O

dd
s

R
at

io
(9

5%
C

I)
E

ff
ec

tS
iz

e
(9

5
%

C
I)

p-
va

lu
e

B
eh

an
19

78
#6

72
0

2-
5

ca
ps

2
-5

m
g

M
id

ri
d®

vs
.

er
go

ta
m

in
e

ta
rt

ra
te

+
ca

ff
ei

ne

Y
ui

ll
,

S
w

in
bu

rn
,a

nd
L

iv
er

se
dg

e
19

72
#1

32
00

2-
6

ca
ps

2+
20

0
m

g


6
+

6
0

0
m

g
0.

41
(0

.0
5

to
0.

77
)

(H
A

in
te

ns
it

y;
af

te
r

ea
ch

at
ta

ck
[?

])

A
bb

re
vi

at
io

ns
us

ed
in

th
is

ta
bl

e:

C
I

is
co

nf
id

en
ce

in
te

rv
al

.
H

A
is

he
ad

ac
he

.m
g

is
m

il
li

gr
am

.N
is

nu
m

be
r

o
fs

ub
je

ct
s.

n.
s.

is
no

ts
ig

ni
fi

ca
nt

.

37
8



E
vi

de
nc

e
T

ab
le

17
.

A
d

ve
rs

e
e

ve
n

ts
a

ss
o

ci
a

te
d

w
ith

th
e

us
e

o
fs

e
lf-

a
d

m
in

is
te

re
d

dr
ug

tr
e

a
tm

e
n

ts
fo

r
th

e
ac

ut
e

tr
e

a
tm

e
n

to
fm

ig
ra

in
e

R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

re
p

o
rt

ed
In

te
rv

en
ti

on
s

N
ot

es
;

D
if

fe
re

nc
e

in
p

ro
p

o
rt

io
n

o
fp

at
ie

nt
s

re
p

o
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5
%

C
I)

A
d

am
M

ig
ra

le
ve

®
P

la
ce

bo
19

87
2

ta
bs

#4
48

0
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
34

*
34

*
N

um
be

r
o

fa
tt

ac
ks

tr
ea

te
d:

N
/S

N
/S

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

2
(6

%
)

1
(3

%
)

N
um

be
r

o
fa

tt
ac

ks
w

it
h
~

1
A

E
s:

N
/S

N
/S

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

N
/S

N
/S

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
(c

om
pl

et
e

li
st

):
n

(%
)

n
(%

)
D

ro
w

si
ne

ss
1

0
F

la
tu

le
nc

e
an

d
ab

do
m

in
al

di
sc

om
fo

rt
1

0
V

er
ti

go
an

d
fa

in
tn

es
s

0
1

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
N

/S
N

/S

A
k

p
u

n
o

n
u

,
S

um
at

ri
pt

an
P

la
ce

bo
M

ut
gi

,
(s

c)
6

m
g

F
ed

er
m

an
,

et
al

.
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
88

48
19

95
#4

41
30

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

46
(5

2%
)

13
(2

7%
)

N
um

be
r

o
fA

E
s

re
po

rt
ed

:
N

/S
N

/S

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
m

os
t

co
m

m
on

(n
ot

de
fi

ne
d)

A
E

s:
n

(%
)

n
("

/6
)

D
iz

zi
ne

ss
or

ve
rt

ig
o

9
(2

0%
)

N
/S

P
ar

es
th

es
ia

9
(2

0%
)

N
/S

C
he

st
sy

m
pt

om
s

5
(9

%
)

N
/S

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
N

/S
N

/S

M
ig

ra
le

ve
®

vs
.p

la
ce

bo
:

0.
02

9
(-

0.
07

9
to

0.
14

)

Su
m

at
ri

pt
an

vs
.p

la
ce

bo
:

0.
24

9
(0

.0
81

to
0.

40
3)

A
m

er
y

an
d

W
ae

lk
en

s
19

83
#5

93
0

D
om

pe
ri

do
ne

30
m

g
vs

.
pl

ac
eb

o:
T

he
in

ve
st

ig
at

or
s

st
at

ed
th

at
no

ad
ve

rs
e

ev
en

ts
w

er
e

re
po

rt
ed

by
tr

ia
l

pa
rt

ic
ip

an
ts

.

37
9



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

re
p

o
rt

ed
In

te
rv

en
ti

on
s

N
ot

es
;

D
if

fe
re

nc
e

in
pr

op
or

ti
on

o
fp

at
ie

nt
s

re
po

rt
in

g
ad

ve
rs

e
ev

en
ts

(9
5%

C
I)

A
nd

er
ss

on
,

N
ap

ro
xe

n
P

la
ce

bo
H

in
ge

,
7

5
0

m
g

Jo
ha

ns
en

,e
t

al
.

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

N
/S

N
/S

19
89

N
um

be
r

o
fa

tt
ac

ks
tr

ea
te

d:
N

/S
N

/S
#3

15
0

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

5
1

N
um

be
r

o
fa

tt
ac

ks
w

it
h
~

1
A

E
s:

N
/S

N
/S

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

N
/S

N
/S

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
(c

om
pl

et
e

lis
t)

:
n

(%
)

n
(%

)
S

ev
er

e
st

om
ac

h
pa

in
1

0
M

il
d

st
om

ac
h

pa
in

2
1

M
il

d
dy

sp
ep

si
a

1
0

T
hi

rs
t

1
0

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
1

0

A
w

id
i

19
82

#4
58

90

F
lu

rb
ip

ro
fe

n
10

0
m

g
vs

.
pl

ac
eb

o:
N

o
ad

ve
rs

e
ev

en
ts

w
er

e
re

po
rt

ed
.

B
at

es
,

A
sh

fo
rd

,
D

aw
so

n,
et

al
.

19
94

#3
58

69
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

N
um

be
r

o
fA

E
s

re
po

rt
ed

:

W
it

hd
ra

w
al

s
du

e
to

A
E

s:

S
um

at
ri

pt
an

(s
c)

6
m

g

94

43
(4

6%
)

N
/S

P
la

ce
bo

83

21
(2

5%
)

N
/S o

38
0

Su
m

at
ri

pt
an

vs
.p

la
ce

bo
:

0.
20

3
(0

.0
63

to
0.

33
5)



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

ed
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

B
eh

an
E

rg
ot

am
in

e
M

id
ri

d®
P

la
ce

bo
N

ot
e:

T
ho

ug
h

th
er

e
w

er
e

no
w

it
hd

ra
w

al
s

19
78

2
m

g
2

ca
ps

fr
om

th
e

er
go

ta
m

in
e

gr
ou

p,
5

pa
ti

en
ts

w
er

e
#6

72
0

"u
na

bl
e

to
fi

ni
sh

th
e

tr
ea

tm
en

tu
ni

to
f

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

50
*

50
*

50
*

er
go

ta
m

in
e,

"
w

hi
ch

w
e

to
ok

to
m

ea
n

th
at

N
um

be
r

o
fa

tt
ac

ks
tr

ea
te

d:
10

0
10

0
10

0
th

ey
di

d
no

tf
ol

lo
w

th
e

tr
ea

tm
en

tp
ro

to
co

l
be

yo
nd

th
e

in
ita

ld
os

e
fo

r
on

e
or

bo
th

N
um

be
ro

fp
at

ie
nt

s
re

po
rt

in
g

A
E

s:
N

/S
N

/S
N

/S
er

go
ta

m
in

e-
tr

ea
te

d
H

A
s.

T
he

ar
ti

cl
e

st
at

es
N

um
be

r
o

fa
tta

ck
s

w
it

h
;;.,

1
A

E
s:

N
/S

N
/S

N
/S

th
at

al
l5

0
pa

ti
en

ts
st

ay
ed

in
th

e
tr

ia
lu

nt
il

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

N
/S

N
/S

N
/S

th
ey

ha
d

tr
ea

te
d

2
H

A
s

w
it

h
ea

ch
in

te
rv

en
tio

n.
N

um
be

r
o

fp
at

ie
nt

s
w

it
h

(c
om

pl
et

e
lis

t)
:

n
(%

)
n

(%
)

n
(%

)
M

il
d

dr
ow

si
ne

ss
0

3
(6

%
)

0
N

au
se

a
0

4
(8

%
)

6
(1

2%
)

N
au

se
a

an
d

vo
m

it
in

g
9

(1
8%

)
0

0
D

iz
zi

ne
ss

2
(4

%
)

0
0

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
o(

Se
e

no
te

)
0

0

B
ou

re
au

,
A

sp
ir

in
A

ce
ta

m
in

o-
P

la
ce

bo
N

ot
e:

T
hi

s
an

al
ys

is
in

cl
ud

ed
on

ly
th

os
e

Jo
u

b
er

t,
10

00
m

g
p

h
en

4
0

0
m

g
pa

ti
en

ts
(n

=
19

8)
w

ho
co

m
pl

et
ed

th
e

cr
os

s-
L

as
se

rr
e,

et
+

co
de

in
e

ov
er

.
al

.
2

5
m

g
19

94
A

sp
ir

in
vs

.p
la

ce
bo

:
#6

10
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
19

8*
19

8*
19

8*
0.

01
0

(-
0.

05
9

to
0.

07
9)

N
um

be
r

o
fa

tt
ac

ks
tr

ea
te

d:
19

8
19

8
19

8
A

ce
ta

m
in

op
he

n
+

co
de

in
e

vs
.

pl
ac

eb
o:

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

29
(1

5%
)

36
(1

8%
)

27
(1

4%
)

0.
04

5
(
~
0
.
0
2
7

to
0.

12
)

N
um

be
r

o
fa

tt
ac

ks
w

it
h

;;.,
1

A
E

s:
29

(1
5%

)
36

(1
8%

)
27

(1
4%

)
T

ot
al

nu
m

be
r

o
fA

E
s

re
po

rt
ed

:
N

/S
N

/S
N

/S
A

sp
ir

in
vs

.
ac

et
am

in
op

he
n

+
co

de
in

e:
-0

.0
35

(-
0.

11
to

0.
03

8)
W

it
hd

ra
w

al
s

du
e

to
A

E
s:

N
/S

N
/S

N
/S

38
1



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

B
ou

ss
er

,
S

um
at

ri
pt

an
(s

c)
6

m
g

P
la

ce
bo

d
'A

li
en

s,
an

d
(1

-2
do

se
s)

(1
-2

do
se

s)
R

ic
h

ar
d

19
93

N
um

be
ro

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
92

*
89

*
#1

93
0

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s

de
em

ed
to

be
dr

ug
-r

el
at

ed
:

34
(3

7%
)

2
(2

%
)

N
um

be
r

o
fd

ru
g-

re
la

te
d

A
E

s
re

po
rt

ed
:

51
4

N
um

be
ro

fp
at

ie
nt

s
w

it
h

dr
ug

-r
el

at
ed

A
E

s
(c

om
pl

et
e

lis
t)

:
n

(%
)

n
(%

)
In

je
ct

io
n

si
te

re
ac

ti
on

12
(1

3%
)

0
P

ar
es

th
es

ia
e

9
(1

0%
)

0
F

lu
sh

7
(8

%
)

0
P

al
pi

ta
ti

on
s/

sw
ea

ti
ng

6
(7

%
)

1
(1

%
)

D
ig

es
ti

ve
di

so
rd

er
s

4(
4%

)
1

(1
%

)
V

er
ti

go
/m

al
ai

se
4

(4
%

)
0

N
er

vo
us

ne
ss

,a
nx

ie
ty

,d
ro

w
si

ne
ss

3
(3

%
)

2
(2

%
)

L
ip

ot
hy

m
ia

1
(1

%
)

0
H

ea
da

ch
e

1
(1

%
)

0
L

ar
yn

ge
al

op
pr

es
si

on
1

(1
%

)
0

T
ho

ra
ci

c
pr

es
su

re
1

(1
%

)
0

S
en

sa
ti

on
o

fh
ea

vy
le

gs
1

(1
%

)
0

C
on

ju
nc

ti
vi

ti
s

1
(1

%
)

0

W
it

hd
ra

w
al

s
du

e
to

dr
ug

-r
el

at
ed

A
E

s:
0

2

38
2

D
ru

g-
re

la
te

d
A

E
s

Su
m

at
ri

pt
an

(1
-2

do
se

s)
vs

.p
la

ce
bo

(1
-2

do
se

s)
:

0.
34

4
(0

.2
37

to
0.

44
3)



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

B
ou

ss
er

an
d

D
H

E
(i

n)
P

la
ce

bo
L

or
ia

0.
9

-
1.

8
m

g
19

85
#4

60
10

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

89
*

89
*

N
um

be
r

o
fa

tt
ac

ks
tr

ea
te

d:
16

1
15

7

N
um

be
r o

fp
at

ie
nt

s
re

po
rt

in
g

A
E

s:
N

/S
N

/S
N

um
be

r
o

fa
tt

ac
ks

w
it

h
~

1
A

E
s:

N
/S

N
/S

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

N
/S

N
/S

N
um

be
r

o
fa

tt
ac

ks
w

it
h

si
ng

le
m

os
tc

om
m

on
A

E
s:

n
(%

)
n

(%
)

R
hi

no
rr

he
a

an
d

na
sa

l
14

(9
%

)
8

(5
%

)
co

ng
es

ti
on

/i
rr

it
at

io
n

N
/S

N
/S

W
it

hd
ra

w
al

s
du

e
to

A
E

s:

B
ra

nd
on

,
E

ad
ie

,
C

u
rr

an
,e

ta
l.

19
86

#3
34

0

G
ly

ci
na

te
d

as
pi

ri
n

60
0

m
g

(S
ol

vi
n®

)
vs

.
so

lu
bl

e
as

pi
ri

n
60

0
m

g
(D

is
pr

in
®

):
N

o
in

fo
rm

at
io

n
w

as
pr

ov
id

ed
on

ad
ve

rs
e

ev
en

ts
.

38
3



R
ep

or
t

C
ad

y,
D

ex
te

r,
S

ar
ge

nt
,e

ta
l.

19
93

#2
18

0

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

N
um

be
r

o
fA

E
s

re
po

rt
ed

:

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
m

os
tc

om
m

on
(
~
5
%

of
su

m
at

ri
pt

an
pa

ti
en

ts
)

A
E

s
(4

at
ta

ck
s

co
m

bi
ne

d)
:

In
je

ct
io

n
si

te
re

ac
ti

on
T

in
gl

in
g

N
au

se
a/

vo
m

it
in

g
W

ar
m

/h
ot

se
ns

at
io

n
F

lu
sh

in
g

P
re

ss
ur

e
se

ns
at

io
n

M
ig

ra
in

e
F

ee
li

ng
o

ft
ig

ht
ne

ss
D

is
or

de
r

o
fm

ou
th

D
iz

zi
ne

ss
/v

er
ti

go
B

ur
ni

ng
se

ns
at

io
n

F
ee

li
ng

he
av

in
es

s
N

ec
k

pa
in

/s
ti

ff
ne

ss
D

ys
pn

ea
N

um
bn

es
s

W
ea

kn
es

s
F

ee
li

ng
st

ra
ng

e
D

is
tu

rb
an

ce
o

fn
as

al
ca

vi
ty

W
it

hd
ra

w
al

s
du

e
to

A
E

s:

S
um

at
ri

pt
an

P
la

ce
bo

(s
c)

6
m

g
(1

at
ta

ck
)

(3
at

ta
ck

s)

16
6*

14
4*

N
/S

N
/S

N
/S

N
/S

n
(%

)
n

(%
)

13
1

(7
9%

)
35

(2
4%

)
38

(2
3%

)
2

(1
%

)
38

(2
3%

)
14

(1
0%

)
32

(1
9%

)
1

«
1

%
)

25
(1

5%
)

2
(1

%
)

23
(1

4%
)

3
(2

%
)

22
(1

3%
)

4
(3

%
)

22
(1

3%
)

0
20

(1
2%

)
3

(2
%

)
18

(1
1%

)
1

«
1

%
)

15
(9

%
)

0
15

(9
%

)
1

«
1

%
)

12
(7

%
)

1
«

1
%

)
10

(6
%

)
0

8
(5

%
)

3
(2

%
)

8
(5

%
)

0
8

(5
%

)
1

«
1

%
)

8
(5

%
)

2
(1

%
)

3
0

In
te

rv
en

ti
on

s

38
4

N
ot

es
;

D
if

fe
re

nc
e

in
pr

op
or

ti
on

o
fp

at
ie

nt
s

re
po

rt
in

g
ad

ve
rs

e
ev

en
ts

(9
5%

C
I)



R
ep

or
t

C
ad

y,
W

en
dt

,
K

ir
ch

ne
r,

et
al

.
19

91
#1

75
0

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

N
um

be
r

o
fA

E
s

re
po

rt
ed

:

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
dr

ug
-r

el
at

ed
A

E
s:

N
um

be
r

o
fd

ru
g-

re
la

te
d

A
E

s
re

po
rt

ed
:

W
it

hd
ra

w
al

s
du

e
to

A
E

s:

S
um

at
ri

pt
an

(s
c)

6
m

g
or

su
m

at
ri

pt
an

(s
c)

6
m

g
+

pl
ac

eb
o

or
su

m
at

ri
pt

an
(s

c)
6

m
g

+
su

m
at

ri
pt

an
(s

c)
6

m
g

73
4

62
2

(8
5%

)
22

75

60
0

(8
2%

)
N

/S 6

In
te

rv
en

ti
on

s P
la

ce
bo

(1
-2

do
se

s)

37
0

19
7

(5
3%

)
46

2

15
6

(4
2%

)
N

/S

N
ot

es
;

D
if

fe
re

nc
e

in
pr

op
or

ti
on

o
fp

at
ie

nt
s

re
po

rt
in

g
ad

ve
rs

e
ev

en
ts

(9
5%

C
I)

(S
um

at
ri

pt
an

[1
-2

do
se

s]
or

su
m

at
ri

pt
an

+
pl

ac
eb

o)
vs

.p
la

ce
bo

(1
-2

do
se

s)
:

0.
31

5
(0

.2
57

to
0.

37
1)

D
ru

g-
re

la
te

d
A

E
s

(S
um

at
ri

pt
an

[1
-2

do
se

s]
or

su
m

at
ri

pt
an

+
pl

ac
eb

o)
vs

.p
la

ce
bo

(1
-2

do
se

s)
:

0.
39

6
(0

.3
37

to
0.

45
2)

C
ar

as
so

an
d

Y
eh

ud
a

19
84

#1
05

30

C
ha

br
ia

t,
Jo

ir
e,

D
an

ch
ot

,e
ta

l.
19

94
#3

58
75

M
ig

ra
le

ve
®

(2
ta

bs
)

vs
.

pl
ac

eb
o:

"N
o

im
po

rt
an

ta
dv

er
se

re
ac

ti
on

s
af

fe
ct

ed
an

y
o

ft
he

pa
ti

en
ts

"
(p

.
26

).
A

ut
ho

rs
co

nc
lu

de
d

th
at

"t
he

on
ly

ro
om

fo
r

co
nc

er
n

ab
ou

tt
he

sa
fe

ty
o

f
[M

ig
ra

le
ve

®
]

ar
is

es
fr

om
th

e
po

te
nt

ia
lh

ep
at

ot
ox

ic
ef

fe
ct

o
f

[a
ce

ta
m

in
op

he
n]

"
(p

.
27

).
T

he
y

re
co

m
m

en
d

re
du

ci
ng

th
e

m
ax

im
um

do
se

al
lo

w
ed

pe
r

at
ta

ck
to

4
ta

bs
(a

to
ta

lo
f2

g
o

fa
ce

ta
m

in
op

he
n)

.

L
ys

in
e

ac
et

yl
sa

li
cy

la
te

16
20

m
g

+
m

et
oc

lo
pr

am
id

e
10

m
g

vs
.

pl
ac

eb
o:

N
o

de
ta

il
ed

in
fo

rm
at

io
n

w
as

pr
ov

id
ed

on
ad

ve
rs

e
ev

en
ts

.
T

he
au

th
or

s
re

po
rt

ed
th

at
"[

m
]i

no
ra

nd
tr

an
si

en
ta

dv
er

se
ev

en
ts

w
er

e
re

po
rt

ed
du

ri
ng

th
e

st
ud

y
(c

on
st

ip
at

io
n,

fa
ti

gu
e,

di
zz

in
es

s
an

d/
or

ve
rt

ig
o)

"
an

d
th

at
th

e
ad

ve
rs

e
ev

en
ts

re
po

rt
ed

in
th

e
tw

o
tr

ea
tm

en
tg

ro
up

s
w

er
e

"c
om

pa
ra

bl
e"

(p
.

39
1)

.
O

ne
pa

ti
en

ti
n

th
e

L
A

S
+

m
et

oc
lo

pr
am

id
e

gr
ou

p
re

po
rt

ed
ep

ig
as

tr
ic

pa
in

I
m

on
th

af
te

rt
ak

in
g

si
ng

le
do

se
o

fs
tu

dy
m

ed
an

d
w

as
fo

un
d

to
ha

ve
a

ga
st

ri
c

ul
ce

r.

38
5



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

ed
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

C
ut

le
r,

R
iz

at
ri

pt
an

R
iz

at
ri

pt
an

P
la

ce
bo

R
iz

at
ri

pt
an

(2
0

m
g)

vs
.p

la
ce

bo
:

C
la

gh
or

n,
4

0
m

g
2

0
m

g
-0

.0
23

(-
0.

39
to

0.
35

)
S

ra
m

ek
,e

ta
l.

19
96

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

36
8

21
R

iz
at

ri
pt

an
(4

0
m

g)
vs

.p
la

ce
bo

:
#5

42
20

N
um

be
ro

fa
tt

ac
ks

tr
ea

te
d:

36
8

21
0.

20
(-

0.
06

4
to

0.
43

)

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

26
(7

2%
)

4
(5

0%
)

11
(5

2%
)

R
iz

at
ri

pt
an

(4
0

m
g)

vs
.

ri
za

tr
ip

ta
n

N
um

be
ro

fa
tt

ac
ks

w
it

h
~

1
A

E
s:

26
(7

2%
)

4
(5

0%
)

11
(5

2%
)

(2
0

m
g)

:
N

um
be

r
o

fp
at

ie
nt

s
w

it
h

se
ve

re
A

E
s:

3
(8

%
)

1
(1

2%
)

1
(5

%
)

0.
22

(-
0.

14
to

0.
54

)
N

um
be

r
o

fa
tta

ck
s

w
it

h
~

1
se

ve
re

A
E

s:
3

(8
%

)
1

(1
2%

)
1

(5
%

)
T

ot
al

nu
m

be
r

o
fA

E
s

re
po

rt
ed

:
N

/S
N

/S
N

/S

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
m

os
tc

om
m

on
A

E
s

(r
ep

or
te

d
by

~
2

pa
ti

en
ts

in
an

y
gr

ou
p)

:
n

(%
)

n
(%

)
n

(%
)

D
ro

w
si

ne
ss

16
(4

4%
)

1
(1

2%
)

5
(2

4%
)

D
ry

m
ou

th
13

(3
6%

)
0

4
(1

9%
)

L
ig

ht
he

ad
ed

/d
iz

zy
6

(1
7%

)
0

2
(1

0%
)

In
cr

ea
se

d
bl

oo
d

pr
es

su
re

3
(8

%
)

0
1

(5
%

)
D

ia
rr

he
a

3
(8

%
)

0
2

(1
0%

)
H

ot
tl

as
he

s
2

(6
%

)
0

0
H

ea
da

ch
e

2
(6

%
)

2
(2

5%
)

2
(1

0%
)

P
ar

es
th

es
ia

2
(6

%
)

1
(1

2%
)

0

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
0

0
0

38
6



R
ep

or
t

A
dv

er
se

ev
en

ts
d

at
a

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

ed
re

p
o

rt
in

g
ad

ve
rs

e
ev

en
ts

(9
5%

C
I)

C
ut

le
r,

S
um

at
ri

pt
an

S
um

at
ri

pt
an

S
um

at
ri

pt
an

P
la

ce
bo

Su
m

at
ri

pt
an

25
m

g
Y

S.
pl

ac
eb

o:
M

us
he

t,
(p

o)
10

0
m

g
(p

o)
5

0
m

g
(p

o)
25

m
g

-0
.0

26
(-

0.
17

6
to

0.
12

5)
D

av
is

,e
ta

l.
19

95
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
66

62
66

65
Su

m
at

ri
pt

an
50

m
g

ys
.

pl
ac

eb
o:

#5
12

13
-0

.0
61

(-
0.

21
5

to
0.

09
7)

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

42
(6

4%
)

42
(6

8%
)

47
(7

1%
)

48
(7

4%
)

N
um

be
r

o
fA

E
s

re
po

rt
ed

:
N

/S
N

/S
N

/S
N

/S
Su

m
at

ri
pt

an
J0

0
m

g
Y

S.
pl

ac
eb

o:
-0

.1
01

(-
0.

25
4

to
0.

05
7)

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
m

os
tc

om
m

on
(
~
3

pa
ti

en
ts

in
an

y
tr

ea
tm

en
tg

ro
up

)
A

E
s:

n
(%

)
n

(%
)

n
(%

)
n

(%
)

N
au

se
a/

vo
m

it
in

g
10

(1
5)

3
(5

)
15

(2
3)

16
(2

5)
N

ot
e:

1
w

it
hd

ra
w

al
du

e
to

an
A

E
de

em
ed

M
ig

ra
in

e
13

(2
0)

14
(2

3)
11

(1
7)

17
(2

6)
un

li
ke

ly
to

be
dr

ug
re

la
te

d,
bu

tn
o

in
di

ca
ti

on
H

ea
da

ch
e

11
(1

7)
11

(1
8)

10
(1

5)
13

(2
0)

fr
om

w
hi

ch
tr

ea
tm

en
tg

ro
up

.
M

ou
th

di
so

rd
er

3
(5

)
7

(1
1)

4
(6

)
8

(1
2)

D
iz

zi
ne

ss
/v

er
ti

go
2

(3
)

6
(1

0)
4

(6
)

6
(9

)
D

ro
w

si
ne

ss
/s

ed
at

io
n

3
(5

)
3

(5
)

4
(6

)
6

(9
)

T
in

gl
in

g
3

(5
)

1
(2

)
4

(6
)

3
(5

)
S

le
ep

di
st

ur
ba

nc
e

1
(2

)
1

(2
)

0
(0

)
3

(5
)

T
as

te
di

st
ur

ba
nc

e
4

(6
)

1
(2

)
3

(5
)

3
(5

)
N

ec
k

pa
in

/s
ti

ff
ne

ss
1

(2
)

1
(2

)
1

(2
)

3
(5

)

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
(S

ee
no

te
)

(S
ee

no
te

)
(S

ee
no

te
)

(S
ee

no
te

)

38
7



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

p
ro

p
o

rt
io

n
o

fp
at

ie
nt

s
re

p
o

rt
ed

re
p

o
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

D
ah

lo
fa

n
d

D
ic

lo
fe

na
c-

K
D

ic
lo

fe
na

c-
K

P
la

ce
bo

N
ot

e:
O

ne
pa

ti
en

tw
it

hd
re

w
w

hi
le

ta
ki

ng
B

jo
rk

m
an

1
0

0
m

g
5

0
m

g
di

cl
of

en
ac

-K
du

e
to

a
pu

lm
on

ar
y

em
bo

li
sm

,
19

93
bu

tt
he

ar
ti

cl
e

do
es

no
t

sp
ec

if
y

w
hi

ch
do

se
#6

90
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
N

/S
N

/S
N

/S
th

e
pa

ti
en

tw
as

ta
ki

ng
.

N
um

be
r

o
fa

tt
ac

ks
tr

ea
te

d:
N

/S
N

/S
N

/S

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

(2
0%

)
(2

8%
)

(2
1%

)
N

um
be

r
o

fa
tt

ac
ks

w
it

h
~

I
A

E
s:

N
/S

N
/S

N
/S

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

24
32

26

N
um

be
r

o
fa

tt
ac

ks
w

it
h

(c
om

pl
et

e
li

st
):

n
(%

)
n

(%
)

n
(%

)
T

ir
ed

ne
ss

,f
at

ig
ue

4
6

7
N

au
se

a
0

1
1

V
om

it
in

g
6

4
3

P
ai

n
in

th
e

ey
es

,
vi

su
al

di
st

ur
ba

nc
e,

sc
ot

om
a,

ph
ot

op
ho

bi
a

2
4

2
G

as
tr

oi
nt

es
ti

na
l

di
sc

om
fo

rt
,

ga
st

ra
lg

ia
,

lo
os

e
bo

w
el

s
3

3
4

T
in

ni
tu

s,
ph

on
op

ho
bi

a
2

1
1

O
th

er
7

13
8

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
1

(S
ee

no
te

)
o(

S
ee

no
te

)
0

D
ex

te
r,

A
ce

ta
m

in
op

he
n

1
g

+
P

la
ce

bo
N

ot
e:

T
w

o
pa

ti
en

ts
in

th
e

ac
et

am
in

op
he

n
+

G
ra

h
am

,
m

et
oc

lo
pr

am
id

e
10

m
g

m
et

oc
lo

pr
am

id
e

gr
ou

p
w

it
hd

re
w

be
fo

re
Jo

h
n

st
o

n
,e

t
tr

ea
ti

ng
fo

ur
at

ta
ck

s
du

e
to

na
us

ea
.

In
th

e
al

.
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
22

27
pl

ac
eb

o
gr

ou
p,

tw
o

pa
ti

en
ts

w
it

hd
re

w
be

fo
re

19
85

N
um

be
r

o
fa

tt
ac

ks
tr

ea
te

d:
80

10
3

tr
ea

ti
ng

fo
ur

at
ta

ck
s:

on
e

co
m

pl
ai

ne
d

th
at

th
e

#3
10

0
tr

ea
tm

en
td

id
no

th
el

p
an

d
th

e
ot

he
r

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

0
0

"d
is

li
ke

d"
th

e
tr

ea
tm

en
t.

T
he

se
ca

us
es

o
f

N
um

be
r

o
fa

tt
ac

ks
w

it
h

~
1

A
E

s:
0

0
w

it
hd

ra
w

al
w

er
e

ev
id

en
tl

y
no

tc
on

si
de

re
d

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

0
0

ad
ve

rs
e

ev
en

ts
by

th
e

st
ud

y
in

ve
st

ig
at

or
s,

w
ho

re
po

rt
ed

th
at

"[
n]

o
ad

ve
rs

e
re

ac
ti

on
s

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
o(

S
ee

no
te

)
o(

S
ee

no
te

)
w

er
e

re
po

rt
ed

by
an

y
o

ft
he

pa
ti

en
ts

ta
ki

ng
pa

rt
in

th
e

st
ud

y"
(p

.
39

1)
.

38
8



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

ed
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

D
ia

m
on

d
A

ce
ta

m
in

o-
M

id
ri

n®
P

la
ce

bo
A

ce
ta

m
in

op
he

n
vs

.p
la

ce
bo

:
19

76
ph

en
65

0
m

g
2

ca
ps

-0
.1

2
(-

0.
28

to
0.

03
4)

#1
12

40
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
56

*
56

*
56

*
M

id
ri

n®
vs

.
pl

ac
eb

o:
N

um
be

r
o

fa
tt

ac
ks

tr
ea

te
d:

11
2

11
2

11
2

-0
.0

53
(-

0.
21

to
0.

11
)

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

10
(1

8%
)

14
(2

5%
)

17
(3

0%
)

A
ce

ta
m

in
op

he
n

vs
.

M
id

ri
n®

:
N

um
be

r
o

fa
tt

ac
ks

w
it

h
~

1
A

E
s:

N
/S

N
/S

N
/S

-0
.0

71
(-

0.
22

to
0.

08
1)

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

12
19

22

N
um

be
r

o
fa

tt
ac

ks
w

it
h

(c
om

pl
et

e
lis

t)
:

n
(%

)
n

(%
)

n
(%

)
N

au
se

a
an

d/
or

vo
m

it
in

g
7

(6
%

)
10

(9
%

)
18

(1
6%

)
V

er
tig

o
0

2
(2

%
)

1
(1

%
)

L
um

p
in

th
ro

at
or

bu
rn

in
g

th
ro

at
an

d
st

om
ac

h
0

2
(2

%
)

0
D

ro
w

si
ne

ss
or

sl
ee

pi
ne

ss
2

(2
%

)
1

(1
%

)
0

R
ap

id
he

ar
tb

ea
to

rt
re

m
or

s
1

(1
%

)
1

(1
%

)
0

It
ch

in
es

s
0

1
(1

%
)

1
(1

%
)

D
ry

m
ou

th
0

1
(1

%
)

0
W

ea
kn

es
s

in
le

gs
0

1
(1

%
)

0
D

iu
re

si
s

1
(1

%
)

0
0

S
ho

rt
ne

ss
o

fb
re

at
h

1
(1

%
)

0
0

D
ia

rr
he

a
0

0
1

(1
%

)
Sw

ea
tin

es
s

0
0

1
(1

%
)

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
N

/S
N

/S
N

/S

38
9



R
ep

or
t

D
ia

m
on

d,
F

re
it

ag
,

D
ia

m
on

d,
et

aI
.

19
92

#4
19

40

F
re

it
ag

19
93

#4
18

60

A
dv

er
se

ev
en

ts
da

ta
re

po
rt

ed

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

N
um

be
r

o
fa

tt
ac

ks
tr

ea
te

d:

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

N
um

be
r

o
fa

tt
ac

ks
w

it
h
~

I
A

E
s:

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
m

os
tc

om
m

on
A

E
s

(e
xp

er
ie

nc
ed

by
~

10
%

o
f

pa
ti

en
ts

in
a

gr
ou

p)
:

D
iz

zi
ne

ss
D

ro
w

si
ne

ss
N

au
se

a
V

er
ti

go
B

lu
rr

ed
vi

si
on

N
er

vo
us

ne
ss

T
as

te
pe

rv
er

si
on

W
it

hd
ra

w
al

s
du

e
to

A
E

s:

B
ut

or
ph

an
ol

P
la

ce
bo

(i
n)

2
m

g

32
32

32
32

29
(9

1%
)

14
(4

4%
)

29
(9

1%
)

14
(4

4%
)

N
/S

N
/S

n
(%

)
n

(%
)

16
(5

0%
)

3
(9

%
)

13
(4

1%
)

2
(6

%
)

6
(1

9%
)

2
(6

%
)

3
(9

%
)

1
(3

%
)

4
(1

3%
)

1
(3

%
)

5
(1

6%
)

0
4

(1
3%

)
0

0
0

In
te

rv
en

ti
on

s

39
0

N
ot

es
;

D
if

fe
re

nc
e

in
pr

op
or

ti
on

o
fp

at
ie

nt
s

re
po

rt
in

g
ad

ve
rs

e
ev

en
ts

(9
5%

C
I)

B
ut

or
ph

an
ol

vs
.p

la
ce

bo
:

0.
46

(0
.2

4
to

0.
64

)



R
ep

or
t

D
ia

m
on

d
an

d
M

ed
in

a
19

75
#1

39
50

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

N
um

be
r
o

fa
tt

ac
ks

tr
ea

te
d:

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

N
um

be
r

o
fa

tt
ac

ks
w

it
h
~

1
A

E
s:

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

N
um

be
r

o
fa

tt
ac

ks
w

it
h

(c
om

pl
et

e
li

st
):

D
iz

zi
ne

ss
N

um
bn

es
s

S
ho

rt
ne

ss
o

fb
re

at
h

C
hi

ll
s

N
au

se
a

an
d

vo
m

it
in

g
D

ro
w

si
ne

ss

W
it

hd
ra

w
al

s
du

e
to

A
E

s:

Is
om

et
he

p
te

ne
2

6
0

m
g

36
*

72

8
(2

2%
)

N
/S 12

n
(%

)
6

(8
%

)
2

(3
%

)
1

(1
%

)
1

(1
%

)
1

(1
%

)
1

(1
%

)

N
/S

P
la

ce
bo

36
*

72

3
(8

%
)

N
/S 3

n
(%

)
1

(1
%

)
o o o

2
(3

%
)

o

N
/S

In
te

rv
en

ti
on

s

39
1

N
ot

es
;

D
if

fe
re

nc
e

in
pr

op
or

ti
on

o
fp

at
ie

nt
s

re
po

rt
in

g
ad

ve
rs

e
ev

en
ts

(9
5%

C
I)

Is
om

et
he

pt
en

e
vs

.
pl

ac
eb

o:
0.

14
(-

0.
03

to
0.

30
)



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

ed
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

D
ih

yd
ro

-
D

lf
fi

(i
n)

P
la

ce
bo

N
ot

es
:

T
hi

s
A

E
re

po
rt

is
fo

r
S

tu
di

es
1

&
2

er
go

ta
m

in
e

2
m

g
co

m
bi

ne
d.

N
o

se
pa

ra
te

da
ta

w
er

e
re

po
rt

ed
N

as
al

S
p

ra
y

fo
r

St
ud

y
1.

M
ul

ti
ce

nt
er

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

11
4

11
5

In
ve

st
ig

at
or

s
N

um
be

r
o

fa
tt

ac
ks

tr
ea

te
d:

N
/S

N
/S

N
au

se
a

an
d

vo
m

it
in

g
al

so
co

ns
id

er
ed

as
[D

N
S

M
I]

ef
fi

ca
cy

en
dp

oi
nt

s,
bu

tc
ou

ld
be

co
un

te
d

as
19

95
N

um
be

ro
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

N
/S

N
/S

A
E

s
at

in
ve

st
ig

at
or

s'
di

sc
re

tio
n.

#5
08

30
N

um
be

r
o

fa
tta

ck
s

w
it

h
~

1
A

E
s:

N
/S

N
/S

(S
tu

di
es

1
&

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

N
/S

N
/S

2)
N

um
be

r
o

fp
at

ie
nt

s
w

it
h

m
os

tc
om

m
on

(n
ot

de
fi

ne
d)

A
E

s:
n

(%
)

n
(%

)
N

as
al

co
ng

es
ti

on
24

(2
1%

)
2

«
2

%
)

T
hr

oa
td

is
co

m
fo

rt
6

(5
%

)
0

N
as

al
ir

ri
ta

ti
on

5
(4

%
)

0
A

bn
or

m
al

or
bi

tt
er

ta
st

e
10

(9
%

)
0

N
au

se
a

(a
s

A
E

)
5

(4
%

)
0

V
om

it
in

g
(a

s
A

E
)

1
«

1
%

)
1

«
1

%
)

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
2

0

D
iS

er
io

,
P

ro
qu

az
on

e
P

ro
qu

az
on

e
P

la
ce

bo
S

in
ge

r,
an

d
2

2
5

m
g

1
5

0
m

g
F

ri
ed

m
an

19
85

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

N
/S

N
/S

N
/S

#5
01

64
N

um
be

r
o

fa
tt

ac
ks

tr
ea

te
d:

N
/S

N
/S

N
/S

N
um

be
ro

fp
at

ie
nt

s
re

po
rt

in
g

A
E

s:
2

5
2

N
um

be
r

o
fa

tta
ck

s
w

it
h
~

1
A

E
s:

N
/S

N
/S

N
/S

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

N
/S

N
/S

N
/S

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
1

0
0

39
2



R
ep

or
t

F
ac

ch
in

et
ti

,
B

on
el

lie
,

K
an

ga
sn

ie
m

i,
et

al
.

19
95

#5
15

10

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

N
um

be
r

o
fa

tt
ac

ks
tr

ea
te

d:

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s

(u
p

to
2

at
ta

ck
s/

pa
ti

en
t)

:
N

um
be

r
o

fp
at

ie
nt

s
re

po
rt

in
g

dr
ug


re

la
te

d
A

E
s

(u
p

to
2

at
ta

ck
s/

pa
ti

en
t)

:
N

um
be

r
o

fa
tt

ac
ks

w
it

h
~

1
A

E
s:

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

N
um

be
r
o

fp
at

ie
nt

s
re

po
rt

in
g

m
os

t
co

m
m

on
(1

0
m

os
tc

om
m

on
gi

ve
n)

A
E

s
(n

ot
ne

ce
ss

ar
il

y
dr

ug
-r

el
at

ed
):

D
iz

zi
ne

ss
/v

er
ti

go
N

au
se

a/
vo

m
it

in
g

P
ar

es
th

es
ia

T
in

gl
in

g
W

ar
m

/h
ot

se
ns

at
io

ns
In

je
ct

io
n-

si
te

re
ac

ti
on

T
hr

oa
ts

ym
pt

om
s

N
ec

k
pa

in
/s

ti
ff

ne
ss

S
w

ea
ti

ng
P

re
ss

ur
e

se
ns

at
io

n

W
it

hd
ra

w
al

s
du

e
to

A
E

s:

S
um

at
ri

pt
an

P
la

ce
bo

(s
c)

6
m

g

11
5

11
1

N
/S

N
/S

54
(4

7%
)

34
(3

1%
)

53
(4

6%
)

28
(2

5%
)

N
/S

N
/S

N
/S

N
/S

n
(%

)
n

(%
)

12
(1

0%
)

5
(5

%
)

10
(9

%
)

3
(3

%
)

10
(9

%
)

3
(3

%
)

8
(7

%
)

3
(3

%
)

8
(7

%
)

1
«

1%
)

7
(6

%
)

5
(5

%
)

7
(6

%
)

1
«

1%
)

5
(4

%
)

2
(2

%
)

5
(4

%
)

0
2

(2
%

)
5

(5
%

)

3
2

In
te

rv
en

ti
on

s

39
3

N
ot

es
;

D
if

fe
re

nc
e

in
pr

op
or

ti
on

o
fp

at
ie

nt
s

re
po

rt
in

g
ad

ve
rs

e
ev

en
ts

(9
5%

C
I)

Su
m

at
ri

pt
an

vs
.p

la
ce

bo
:

0.
16

(0
.0

4
to

0.
02

8)

D
ru

g-
re

la
te

d
A

E
s:

Su
m

at
ri

pt
an

vs
.p

la
ce

bo
:

0.
21

(0
.0

8
to

0.
33

)



R
ep

or
t

A
dv

er
se

ev
en

ts
d

at
a

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

ed
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

F
in

ni
sh

S
um

at
ri

pt
an

P
la

ce
bo

Su
m

at
ri

pt
an

ys
.p

la
ce

bo
:

S
um

at
ri

pt
an

(i
n)

20
+

20
0.

32
(0

.1
2

to
0.

50
)

G
ro

up
an

d
m

g
th

eC
ar

d
io

-
va

sc
ul

ar
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
37

37
C

li
ni

ca
l

R
es

ea
rc

h
N

um
be

r
o

fp
at

ie
nt

s
re

po
rt

in
g

A
E

s:
17

(4
6%

)
5

(1
4%

)
G

ro
up

[F
SG

]
N

um
be

r
o

fA
E

s
re

po
rt

ed
:

N
/S

N
/S

19
91

#1
32

0
M

os
tf

re
qu

en
tl

y
re

po
rt

ed
A

E
:

n
(%

)
n

(%
)

B
ad

ta
st

e
14

(3
8%

)
N

/S

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
0

0

F
ri

ed
m

an
,

C
af

er
go

t®
C

af
er

go
t®

P
la

ce
bo

C
af

tr
go

t®
ys

.p
la

ce
bo

:
D

iS
er

io
, a

n
d

P-
B

,2
ta

bs
2

ta
bs

0.
20

(0
.0

6
to

0.
34

)
H

w
an

g
19

89
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
52

45
52

C
af

er
go

t®
P

-B
ys

.p
la

ce
bo

:
#3

58
0

N
um

be
r

o
fa

tta
ck

s
tr

ea
te

d:
N

/S
N

/S
N

/S
0.

19
(0

.0
6

to
0.

31
)

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

12
(2

3%
)

11
(2

4%
)

2
(4

%
)

C
af

tr
go

t®
P

-B
ys

.
C

af
tr

go
t®

:
N

um
be

r
o

fa
tt

ac
ks

w
it

h
"

1
A

E
s:

N
/S

N
/S

N
/S

-0
.0

1
(-

0.
18

to
0.

15
)

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

N
/S

N
/S

N
/S

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
m

os
t

co
m

m
on

(n
ot

de
fi

ne
d)

A
E

s:
n

(%
)

n
(%

)
n

(%
)

D
ro

w
si

ne
ss

N
/S

N
/S

N
/S

D
iz

zi
ne

ss
N

/S
N

/S
N

/S
E

up
ho

ri
a

N
/S

N
/S

N
/S

N
au

se
a,

vo
m

iti
ng

,
or

bo
th

3
(6

%
)

5
(1

1%
)

0
D

ry
m

ou
th

N
/S

N
/S

N
/S

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
2

4
0

39
4



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
e

l)

G
al

la
gh

er
D

H
E

(i
n)

D
H

E
(i

n)
Pl

ac
eb

o
19

96
3

m
g

2
m

g
#5

61
70

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

94
10

4
99

N
um

be
r

o
fa

tt
ac

ks
tr

ea
te

d:
N

/S
N

/S
N

/S

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

N
/S

N
/S

N
/S

N
um

be
r

o
fa

tt
ac

ks
w

it
h
~

1
A

E
s:

N
/S

N
/S

N
/S

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

N
/S

N
/S

N
/S

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
m

os
tc

om
m

on
(
~
5
%

o
fp

at
ie

nt
s)

A
E

s:
n

(%
)

n
(%

)
n

(%
)

R
hi

ni
ti

s
(p

ri
m

ar
il

y
na

sa
lc

on
ge

st
io

n)
51

(5
4%

)
44

(4
2%

)
13

(1
3%

)
T

as
te

pe
rv

er
si

on
12

(1
3%

)
13

(1
3%

)
0

N
au

se
a

17
(1

8%
)

12
(1

2%
)

7
(7

%
)

A
pp

li
ca

ti
on

si
te

re
ac

ti
on

8
(9

%
)

9
(9

%
)

5
(5

%
)

D
iz

zi
ne

ss
9

(1
0%

)
6

(6
%

)
3

(3
%

)

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
0

1
0

N
ot

e:
13

ad
di

ti
on

al
pa

ti
en

ts
(7

in
th

e
D

H
E

3
m

g
gr

ou
p,

3
in

th
e

D
H

E
2-

m
g

gr
ou

p,
an

d
3

in
th

e
pl

ac
eb

o
gr

ou
p)

w
er

e
no

te
va

lu
at

ed
fo

r
A

E
s

be
ca

us
e

o
fw

it
hd

ra
w

al
o

fc
on

se
nt

,b
ut

ac
tu

al
ly

ha
d

A
E

s,
in

cl
ud

in
g

rh
in

it
is

,
ph

ot
op

ho
bi

a,
dy

sp
ha

gi
a,

na
us

ea
an

d
vo

m
it

in
g,

ne
rv

ou
sn

es
s,

ta
ch

yc
ar

di
a,

pa
re

st
he

si
a,

na
sa

lc
on

ge
st

io
n,

tr
em

or
,

dr
y

m
ou

th
,

he
ad

ac
he

,
an

d
ot

he
rs

(a
ll

re
la

te
d

to
tr

ea
tm

en
t)

.

G
aw

el
,S

za
la

i,
S

ti
gl

ic
k,

et
al

.
19

90
#1

06
0

A
ce

ta
m

in
op

he
n

+
co

de
in

e
+

do
xy

la
m

in
e

su
cc

in
at

e
(2

ca
ps

=
65

0
m

g
+

16
m

g
+

10
m

g)
,

ac
et

am
in

op
he

n
+

co
de

in
e

(2
ca

ps
=

65
0

m
g

+
16

m
g)

,a
nd

pl
ac

eb
o:

S
ed

at
io

n-
re

la
te

d
A

E
s

w
er

e
so

m
ew

ha
tm

or
e

fr
eq

ue
nt

af
te

r
ad

m
in

is
tr

at
io

n
o

fa
ce

ta
m

in
op

he
n

+
co

de
in

e
+

do
xy

la
m

in
e

su
cc

in
at

e;
ot

he
rw

is
e,

th
er

e
w

er
e

es
se

nt
ia

ll
y

no
di

ff
er

en
ce

s
in

th
e

in
ci

de
nc

e
o

f
si

de
ef

fe
ct

s,
an

d
no

ne
o

ft
he

di
ff

er
en

ce
s

w
as

st
at

is
ti

ca
ll

y
si

gn
if

ic
an

t.

39
5



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
e

I)

G
en

er
al

M
ig

ri
l®

M
ig

ra
le

ve
®

P
ra

ct
it

io
ne

r
2

ta
bs

2
ta

bs
R

es
ea

rc
h

G
ro

u
p

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

59
*

59
*

19
73

N
um

be
r

o
fa

tt
ac

ks
tr

ea
te

d:
10

3
10

4
#1

55
00

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

25
(4

2%
)

20
(3

4%
)

N
um

be
r

o
fa

tt
ac

ks
w

it
h

;:;,
I

A
E

s:
N

/S
N

/S
T

ot
al

nu
m

be
r

o
fA

E
s

re
po

rt
ed

:
N

/S
N

/S

N
um

be
r

o
fp

at
ie

nt
s

w
ith

:
n

(%
)

n
(%

)
N

au
se

a
10

(1
7%

)
1

(2
%

)
D

iz
zi

ne
ss

5
(9

%
)

0
D

ry
m

ou
th

4
(7

%
)

4
(7

%
)

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
(S

ee
no

te
)

(S
ee

no
te

)

39
6

M
ig

ri
l®

vs
.

M
ig

ra
le

ve
®

:
0.

08
4

(-
0.

09
0

to
0.

25
)

N
ot

e:
N

o
pa

ti
en

ts
ar

e
sa

id
to

ha
ve

w
it

hd
ra

w
n

fr
om

th
e

tr
ia

l,
bu

t3
in

th
e

M
ig

ri
l®

gr
ou

p
an

d
1

in
th

e
M

ig
ra

le
ve

®
gr

ou
p

"h
ad

to
om

it
tr

ea
tm

en
t"

du
e

to
ad

ve
rs

e
ev

en
ts

.
It

is
no

t
cl

ea
r

pr
ec

is
el

y
w

ha
tt

hi
s

m
ea

ns
.



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

In
te

rv
en

ti
on

s
re

po
rt

ed

G
ro

ss
,K

ay
,

S
um

at
ri

pt
an

S
um

at
ri

pt
an

P
la

ce
bo

P
la

ce
bo

+
T

u
rn

er
,e

ta
t.

(s
c)

6
m

g
(s

c)
6

m
g

+
pl

ac
eb

o
19

94
su

m
at

ri
pt

an
#3

81
73

(s
c)

6
m

g

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

40
20

2
24

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

33
/6

0
(5

5%
)

4/
26

(1
5%

)
(b

ot
h

su
m

at
ri

pt
an

gr
ou

ps
(b

ot
h

pl
ac

eb
o

gr
ou

ps
co

m
bi

ne
d)

co
m

bi
ne

d)

N
um

be
r

o
fA

E
s

re
po

rt
ed

:
N

/S
N

/S
N

/S
N

/S

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
30

/6
0

(5
0%

)
4/

26
(1

5%
)

dr
ug

-r
el

at
ed

A
E

s:
(b

ot
h

su
m

at
ri

pt
an

gr
ou

ps
(b

ot
h

pl
ac

eb
o

gr
ou

ps
co

m
bi

ne
d)

co
m

bi
ne

d)

N
um

be
r

o
fd

ru
g-

re
la

te
d

A
E

s
re

po
rt

ed
:

N
/S

N
/S

N
/S

N
/S

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s

10
/6

0
(1

7%
)

1/
26

(4
%

)
de

em
ed

to
be

se
ve

re
:

(b
ot

h
su

m
at

ri
pt

an
gr

ou
ps

(b
ot

h
pl

ac
eb

o
gr

ou
ps

co
m

bi
ne

d)
co

m
bi

ne
d)

N
um

be
r

o
fs

ev
er

e
A

E
s

re
po

rt
ed

:
N

/S
N

/S
N

/S
N

/S

N
um

be
ro

fp
at

ie
nt

s
w

it
h

m
os

tc
om

m
on

ly
(n

ot
de

fi
ne

d)
re

po
rt

ed
A

E
s

(n
ot

ne
ce

ss
ar

il
y

dr
ug

-r
el

at
ed

):
n

(%
)

n
(%

)
n

(%
)

n
(%

)
In

je
ct

io
n

si
te

re
ac

ti
on

4
(1

0%
)

3
(1

5%
)

0
1

(4
%

)
N

au
se

a
an

d
vo

m
it

in
g

2
(5

%
)

2
(1

0%
)

0
2

(8
%

)
H

ea
da

ch
e

2
(5

%
)

2
(1

0%
)

0
0

F
lu

sh
in

g
3

(8
%

)
1

(5
%

)
0

0
B

ur
ni

ng
se

ns
at

io
n

1
(3

%
)

2
(1

0%
)

0
0

T
in

gl
in

g
3

(8
%

)
1

(5
%

)
0

0
C

he
st

sy
m

pt
om

s
2

(5
%

)
1

(5
%

)
0

0
N

um
bn

es
s

3
(8

%
)

0
0

0
P

ar
ae

st
he

si
a

3
(8

%
)

0
0

0
W

ar
m

fh
ot

se
ns

at
io

n
3

(8
%

)
0

0
0

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
0

0
0

0

39
7

N
ot

es
;

D
if

fe
re

nc
e

in
pr

op
or

ti
on

o
fp

at
ie

nt
s

re
po

rt
in

g
ad

ve
rs

e
ev

en
ts

(9
5%

e
l)

Su
m

at
ri

pt
an

(1
-2

do
se

s)
vs

.p
la

ce
bo

(1
-2

do
se

s)
:

0.
38

7
(0

.1
86

to
0.

55
7)

D
ru

g-
re

la
te

d
A

E
s

Su
m

at
ri

pt
an

(1
-2

do
se

s)
vs

.p
la

ce
bo

(1
-2

do
se

s)
:

0.
33

7
(0

.1
38

to
0.

50
9)

S
ev

er
eA

E
s

Su
m

at
ri

pt
an

(1
-2

do
se

s)
vs

.p
la

ce
bo

(1
-2

do
se

s)
:

0.
11

7
(-

0.
01

1
to

0.
24

2)



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

G
ui

do
tt

i,
Z

an
as

i,
an

d
G

ar
ag

io
la

19
89

#4
47

0

P
ir

pr
of

en
(p

r)
60

0
m

g
vs

.
pl

ac
eb

o:
T

he
in

fo
rm

at
io

n
pr

ov
id

ed
ab

ou
ta

dv
er

se
ev

en
ts

w
as

no
ts

ep
ar

at
ed

ou
ta

cc
or

di
ng

to
H

A
di

ag
no

si
s

(m
ig

ra
in

e
o

r
ep

is
od

ic
te

ns
io

n-
ty

pe
).

O
ne

pa
ti

en
to

ut
o

fa
to

ta
l

o
f4

0
re

po
rt

ed
ga

st
ri

c
pa

in
du

ri
ng

bo
th

pl
ac

eb
o

an
d

pi
rp

ro
fe

n
tr

ea
tm

en
ts

;
du

ri
ng

tr
ea

tm
en

tw
it

h
pi

rp
ro

fe
n,

on
e

pa
ti

en
tr

ep
or

te
d

ep
ig

as
tr

ic
pa

in
an

d
tw

o
re

po
rt

ed
di

ar
rh

ea
T

he
se

sy
m

pt
om

s
w

er
e

al
lm

il
d

an
d

th
ei

r
du

ra
ti

on
w

as
le

ss
th

an
4

hr
s.

T
he

re
w

er
e

no
w

it
hd

ra
w

al
s

du
e

to
ad

ve
rs

e
ev

en
ts

.

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

22
*

22
*

N
um

be
r

o
fa

tt
ac

ks
tr

ea
te

d:
44

44

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

N
/S

N
/S

N
um

be
r

o
fa

tt
ac

ks
w

it
h

~
1

A
E

s:
N

/S
N

/S
T

ot
al

nu
m

be
r

o
fA

E
s

re
po

rt
ed

:
31

27

N
um

be
r

o
fa

tt
ac

ks
w

it
h

(c
om

pl
et

e
li

st
):

n
(%

)
n

(%
)

V
er

ti
go

0
2

(5
%

)
T

ir
ed

ne
ss

13
(3

0%
)

9
(2

0%
)

D
ry

ne
ss

o
fm

ou
th

4
(9

%
)

10
(2

3%
)

N
au

se
a

10
(2

3%
)

4
(9

%
)

G
as

tr
ic

co
m

pl
ai

nt
s

2
(5

%
)

1
(2

%
)

O
th

er
2

(5
%

)
1

(2
%

)

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
0

0

H
ak

k
ar

ai
n

en
an

d
A

ll
on

en
19

82
#4

59
00

E
rg

ot
am

in
e

1
m

g
M

et
oc

lo
pr

a
m

id
e2

0
m

g
E

rg
ot

am
in

e
Im

g
+

m
et

oc
lo

pr
a

m
id

e2
0

m
g

22
*

44 N
/S

N
/S 2
0

n
(%

)
1

(2
%

)
12

(2
7%

)
5

(1
1%

)
1

(2
%

)
1

(2
%

)
0

(0
%

)

o

39
8

E
rg

ot
am

in
e

2
m

g
+

m
et

oc
lo

pr
a

m
id

e2
0

m
g

22
*

44 N
/S

N
/S 29

n
(%

)
2

(5
%

)
12

(2
7%

)
8

(1
8%

)
3

(7
%

)
2

(5
%

)
2

(5
%

)

o

N
ot

e:
U

nc
le

ar
w

he
th

er
dr

ug
s

ad
m

in
is

te
re

d
or

al
ly

or
re

ct
al

ly
.

A
dv

er
se

ev
en

ts
da

ta
re

po
rt

ed
on

ly
fo

r
th

os
e

pa
ti

en
ts

w
ho

co
m

pl
et

ed
tr

ia
l

(2
2/

24
).



R
ep

or
t

A
dv

er
se

ev
en

ts
d

at
a

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

ed
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

H
ak

ka
ra

in
en

,
A

sp
ir

in
D

ol
er

on
®

E
rg

ot
am

in
e

N
ot

e:
T

he
in

it
ia

ld
os

e
o

fD
ol

er
on

®
w

as
G

us
ta

fs
so

n,
5

0
0

m
g

(S
ee

no
te

)
1

m
g

ac
et

yl
sa

lic
yl

ic
ac

id
35

0
m

g,
an

d
S

to
ck

m
an

de
xt

ro
pr

op
ox

yp
he

ne
ch

lo
ri

de
65

m
g,

19
78

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

25
*

25
*

25
*

ph
en

az
on

e
15

0
m

g,
(2

-d
ia

m
in

oe
th

yl
),

#1
11

10
N

um
be

r
o

fa
tt

ac
ks

tr
ea

te
d:

17
5

17
5

17
5

ph
en

ti
az

in
ca

rb
ox

yl
ch

lo
ri

de
(T

ra
ns

er
ga

n®
)

5
m

g,
an

d
ca

ff
ei

ne
50

m
g.

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

N
/S

N
/S

N
/S

N
um

be
r

o
fa

tt
ac

ks
w

it
h

~
1

A
E

s:
N

/S
N

/S
N

/S
"G

as
tr

ic
di

sc
om

fo
rt

"
m

ay
in

cl
ud

e
na

us
ea

an
d

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

71
49

14
2

vo
m

it
in

g,
bu

tt
hi

s
is

un
ce

rt
ai

n.

N
um

be
ro

fa
tt

ac
ks

w
it

h
(c

om
pl

et
e

lis
t)

:
n

(%
)

n
(%

)
n

(%
)

G
as

tr
ic

di
sc

om
fo

rt
45

(2
6%

)
16

(9
%

)
75

(4
3%

)
D

iz
zi

ne
ss

6
(3

%
)

13
(7

%
)

15
(9

%
)

F
at

ig
ue

15
(9

%
)

16
(9

%
)

38
(2

2%
)

O
th

er
5

(3
%

)
4

(2
%

)
15

(9
%

)

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
0

0
0

H
ak

ka
ra

in
en

,
T

ol
fe

na
m

ic
T

ol
fe

na
m

ic
T

ol
fe

na
m

ic
P

ar
an

ta
in

en
,

ac
id

2
0

0
m

g
ac

id
20

0
m

g
ac

id
20

0
m

g
G

ot
ho

ni
,e

ta
l.

+
ca

ff
ei

ne
+

+
py

ri
do

xi
ne

19
82

1
0

0
m

g
m

et
oc

lo
pr

a-
3

0
0

m
g

#5
68

0
m

id
e

10
m

g
(p

la
ce

bo
)

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

10
*

10
*

10
*

N
um

be
r

o
fa

tt
ac

ks
tr

ea
te

d:
20

20
20

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

N
/S

N
/S

N
/S

N
um

be
r

o
fa

tt
ac

ks
w

it
h
~

1
A

E
s:

N
/S

N
/S

N
/S

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

16
24

29

N
um

be
r

o
fa

tt
ac

ks
w

it
h

(c
om

pl
et

e
lis

t)
:

n
(%

)
n

(%
)

n
(%

)
N

au
se

a
8

(4
0%

)
8

(4
0%

)
12

(6
0%

)
V

om
it

in
g

1
(5

%
)

3
(1

5%
)

4
(2

0%
)

G
as

tr
ic

di
st

re
ss

5
(2

5%
)

2
(1

0%
)

2
(1

0
%

)
T

ir
ed

ne
ss

1
(5

%
)

6
(3

0%
)

7
(3

5%
)

V
er

ti
go

0
(0

%
)

3
(1

5%
)

3
(1

5%
)

D
ry

m
ou

th
,t

hi
rs

t
1

(5
%

)
2

(1
0%

)
1

(5
%

)

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
0

0
0

39
9



~
-
-
-
-
-
-
~
-

R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

p
ro

p
o

rt
io

n
o

fp
at

ie
nt

s
re

p
o

rt
ed

re
p

o
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5
%

e
I)

H
ak

k
ar

ai
n

en
,

A
sp

ir
in

D
ol

er
on

E
rg

ot
am

in
e

N
ot

e:
T

he
in

it
ia

ld
os

e
o

fD
ol

er
on

no
vu

m
®

Q
ui

di
ng

,a
n

d
5

0
0

m
g

no
vu

m
®

I
m

g
w

as
de

xt
ro

pr
op

ox
yp

he
ne

na
ps

yl
at

e
10

0
m

g
S

to
ck

m
an

(S
ee

no
te

)
+

ac
et

yl
sa

li
cy

li
c

ac
id

35
0

m
g

+
ph

en
az

on
e

19
80

15
0

m
g.

#6
17

0
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
25

*
25

*
25

*
N

um
be

r
o

fa
tt

ac
ks

tr
ea

te
d:

17
5

17
5

17
5

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

N
/S

N
/S

N
/S

N
um

be
r

o
fa

tt
ac

ks
w

it
h
~

I
A

E
s:

N
/S

N
/S

N
/S

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

14
6

10
3

14
3

N
um

be
r

o
fa

tt
ac

ks
w

it
h

(c
om

pl
et

e
lis

t)
:

n
(%

)
n

(%
)

n
(%

)
N

au
se

a
62

(3
5%

)
41

(2
3%

)
68

(3
9%

)
N

au
se

a
an

d
vo

m
it

in
g

28
(1

6%
)

10
(6

%
)

26
(1

5%
)

G
as

tr
ic

di
sc

om
fo

rt
19

(1
1%

)
10

(6
%

)
20

(1
1%

)
D

iz
zi

ne
ss

13
(7

%
)

17
(1

0%
)

10
(6

%
)

F
at

ig
ue

24
(1

4%
)

25
(1

4%
)

18
(1

0%
)

O
th

er
0

0
1

(1
%

)

W
it

hd
m

w
al

s
du

e
to

A
E

s:
N

/S
N

/S
N

/S

H
ak

k
ar

ai
n

en
,

T
ol

fe
na

m
ic

A
sp

ir
in

E
rg

ot
am

in
e

P
la

ce
bo

V
ap

aa
ta

lo
,

ac
id

5
0

0
m

g
I

m
g

G
ot

ho
ni

,
et

al
.

2
0

0
m

g
19

79
#6

41
0

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

20
*

20
*

20
*

20
*

N
um

be
r

o
fa

tt
ac

ks
tr

ea
te

d:
40

40
40

40

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

N
/S

N
/S

N
/S

N
/S

N
um

be
r

o
fa

tt
ac

ks
w

it
h
~

I
A

E
s:

N
/S

N
/S

N
/S

N
/S

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

15
19

29
26

N
um

be
r

o
fa

tt
ac

ks
w

it
h

(c
om

pl
et

e
li

st
):

n
(%

)
n

(%
)

n
(%

)
n

(%
)

N
au

se
a

5
(1

3%
)

6
(1

5%
)

15
(3

8%
)

7
(1

8%
)

G
as

tr
ic

di
st

re
ss

2
(5

%
)

8
(2

0%
)

4
(1

0%
)

5
(1

3%
)

T
ir

ed
ne

ss
4

(1
0%

)
5

(1
3%

)
7

(1
8%

)
13

(3
3%

)
V

er
ti

go
3

(8
%

)
0

2
(5

%
)

1
(3

%
)

O
th

er
1

(3
%

)
0

1
(3

%
)

0

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
N

/S
N

/S
N

/S
N

/S

40
0



R
ep

or
t

A
dv

er
se

ev
en

ts
da

ta
re

po
rt

ed
In

te
rv

en
ti

on
s

N
ot

es
;

D
if

fe
re

nc
e

in
pr

op
or

ti
on

o
fp

at
ie

nt
s

re
po

rt
in

g
ad

ve
rs

e
ev

en
ts

(9
5%

C
I)

H
av

an
ka


K

an
ni

ai
ne

n
19

89
#3

89
0

H
en

ry
an

d
d'

A
lI

en
s

19
93

#1
39

0

Ib
up

ro
fe

n
80

0
m

g
vs

.
pl

ac
eb

o:
"I

bu
pr

of
en

w
as

to
le

ra
te

d
w

el
l

an
d

no
m

ar
ke

d
si

de
ef

fe
ct

s
w

er
e

re
po

rt
ed

du
ri

ng
th

e
tr

ia
l.

"

S
um

at
ri

pt
an

P
la

ce
bo

(s
c)

6
m

g
(1

-2
do

se
s)

(1
-2

do
se

s)

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

37
39

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
dr

ug
-r

el
at

ed
A

E
s:

10
(2

7%
)

1
(3

%
)

N
um

be
r

o
fd

ru
g-

re
la

te
d

A
E

s
re

po
rt

ed
:

17
2

N
um

be
r

o
fp

at
ie

nt
s

w
ith

dr
ug

-r
el

at
ed

A
E

s
(c

om
pl

et
e

lis
t)

:
n

(%
)

n
(%

)
F

lu
sh

in
g

1
(3

%
)

0
In

je
ct

io
n

si
te

re
ac

ti
on

1
(3

%
)

1
(3

%
)

S
ic

kn
es

s/
ve

rt
ig

o/
ly

po
th

ym
ia

6
(1

6%
)

0
P

ar
es

th
es

ia
0

1
(3

%
)

D
ro

w
si

ne
ss

1
(3

%
)

0
T

ho
ra

ci
c

di
sc

om
fo

rt
/l

ar
yn

ge
al

op
pr

es
si

on
M

us
cu

la
r

w
ea

kn
es

s
4

(1
1%

)
0

N
au

se
a

1
(3

%
)

0
H

ea
da

ch
e

2
(5

%
)

0
1

(3
%

)
0

W
it

hd
ra

w
al

s
du

e
to

dr
ug

-r
el

at
ed

A
E

s:
0

0

40
1

D
ru

g-
re

la
te

d
A

E
s:

Su
m

at
ri

pt
an

(1
-2

do
se

s)
vs

.
pl

ac
eb

o
(1

-2
do

se
s)

:
0.

24
0

(0
.0

83
to

0.
38

6)



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

p
o

rt
in

g
ad

ve
rs

e
ev

en
ts

(9
5%

C
I)

D
ir

t,
L

at
as

te
,

C
af

er
go

t®
D

H
E

(i
n)

an
d

T
ay

lo
r

2
ta

bs
1

m
g

19
89

#4
58

40
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
19

1*
19

1
*

N
um

be
r

o
fa

tt
ac

ks
tr

ea
te

d:
N

/S
N

/S

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

N
/S

N
/S

N
um

be
r

o
fa

tt
ac

ks
w

it
h
~

1
A

E
s:

N
/S

N
/S

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

52
37

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
m

os
tc

om
m

on
(n

ot
de

fi
ne

d)
A

E
s:

n
(%

)
n

(%
)

N
au

se
a

or
vo

m
it

in
g

19
(1

0%
)

10
(5

%
)

L
oc

al
re

ac
ti

on
s

8
(4

%
)

15
(8

%
)

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
2

40
2

N
ot

e:
do

ub
le

-d
um

m
y

te
ch

ni
qu

e
us

ed
.

B
lo

ck
ed

no
st

ri
ls

,b
it

te
rt

as
te

in
th

ro
at

,
an

d
ir

ri
ta

ti
on

w
er

e
re

po
rt

ed
w

it
h

bo
th

tr
ea

tm
en

ts
.



R
ep

or
t

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

H
of

fe
rt

,
B

ut
or

ph
an

ol
P

la
ce

bo
C

ou
ch

,
(i

n)
1

m
g

D
ia

m
on

d,
et

al
.

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

10
7

50
19

94
N

um
be

r
o

fa
tt

ac
ks

tr
ea

te
d:

10
7

50
#4

44
90

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

N
/S

N
/S

N
um

be
r

o
fa

tt
ac

ks
w

it
h
~

1
A

E
s:

N
/S

N
/S

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

43
2

N
/S

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
m

os
tc

om
m

on
A

E
s

(o
cc

ur
ri

ng
in
~
5
%

o
fp

at
ie

nt
s)

:
n

(%
)

n
(%

)
D

iz
zi

ne
ss

62
(5

8%
)

2
(4

%
)

N
au

se
a

an
d/

or
vo

m
it

in
g

41
(3

8%
)

9
(1

8%
)

D
ro

w
si

ne
ss

31
(2

9%
)

0
U

np
le

as
an

tt
as

te
18

(1
7%

)
0

Pa
re

st
he

si
as

14
(1

3%
)

1
(2

%
)

Sw
ea

tin
g

13
(1

2%
)

0
C

on
fu

si
on

10
(9

%
)

2
(4

%
)

N
as

al
ir

ri
ta

ti
on

9
(8

%
)

1
(2

%
)

T
re

m
or

9
(8

%
)

0
E

up
ho

ri
a

7
(7

%
)

0
N

er
vo

us
ne

ss
7

(7
%

)
3

(6
%

)

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
N

/S
N

/S

40
3



R
ep

or
t

H
ol

ro
yd

,
C

or
di

ng
le

y,
P

in
ge

l,
et

al
.

19
89

#3
94

0

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

N
um

be
r

o
fa

tt
ac

ks
tr

ea
te

d:

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

N
um

be
r

o
fa

tt
ac

ks
w

it
h
~

1
A

E
s:

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
m

os
tc

om
m

on
A

E
s

(r
ep

or
te

d
by

>
25

%
o

fp
at

ie
nt

s)
:

N
au

se
a/

up
se

ts
to

m
ac

h
In

so
m

ni
a

R
ac

in
g

he
ar

t
D

iz
zi

ne
ss

T
in

gl
in

g
in

ex
tr

em
it

ie
s

W
ea

kn
es

s
in

le
gs

W
it

hd
ra

w
al

s
du

e
to

A
E

s:

C
af

er
go

t®
(±

se
lf

-m
an

ag
em

en
tt

ra
in

in
g)

(S
ee

no
te

)

N
/S

N
/S

N
/S

N
/S

N
/S

n
(%

)
(7

3%
)

(4
6%

)
(4

6%
)

(3
9%

)
(2

7%
)

(2
7%

)

2

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

N
ot

e:
C

af
er

go
t®

(a
dm

in
is

te
re

d
ac

co
rd

in
g

to
m

an
uf

ac
tu

re
r'

s
in

st
ru

ct
io

ns
)

vs
.

C
af

er
go

t®
(a

dm
in

is
te

re
d

ac
co

rd
in

g
to

m
an

uf
ac

tu
re

r's
in

st
ru

ct
io

ns
)
+

br
ie

fs
el

f-
m

an
ag

em
en

t
tr

ai
ni

ng
.

T
he

in
ci

de
nc

e
o

ft
he

m
os

tc
om

m
on

ly
re

po
rt

ed
A

E
s

w
as

no
td

es
cr

ib
ed

se
pa

ra
te

ly
fo

r
th

e
tw

o
tr

ea
tm

en
tg

ro
up

s,
bu

tt
he

au
th

or
s

st
at

ed
th

at
"[

p
]a

ti
en

ts
w

ho
re

ce
iv

ed
se

lf


m
an

ag
em

en
tt

ra
in

in
g

an
d

pa
ti

en
ts

w
ho

re
ce

iv
ed

st
an

da
rd

ab
or

ti
ve

th
er

ap
y

di
d

no
t

di
ff

er
si

gn
if

ic
an

tl
y

in
th

e
dr

ug
si

de
ef

fe
ct

s
th

ey
re

po
rt

ed
"

(p
.

15
1)

.

H
ol

ro
yd

,
H

ol
m

,
H

ur
se

y,
et

al
.

19
88

#3
29

65

R
el

ax
at

io
n

tr
ai

ni
ng

+
th

er
m

al
-b

io
fe

ed
ba

ck
vs

.
C

af
er

go
t®

/E
rg

os
ta

t®
+

co
m

pl
ia

nc
e

tr
ai

ni
ng

:
N

o
da

ta
w

er
e

re
po

rt
ed

on
A

E
s.

40
4



R
ep

or
t

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

p
o

rt
in

g
ad

ve
rs

e
ev

en
ts

(9
5%

C
I)

Je
ns

en
,

S
um

at
ri

pt
an

Pl
ac

eb
o

T
fe

lt
-H

an
se

n,
(s

c)
6

m
g

H
an

se
n,

et
al

.
19

95
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
11

7*
10

9*
#5

16
80

N
um

be
ro

fa
tt

ac
ks

tr
ea

te
d:

11
7

10
9

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

37
(3

2%
)

N
/S

N
um

be
r

o
fa

tt
ac

ks
w

it
h
~

1
A

E
s:

37
(3

2%
)

N
/S

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

66
12

N
um

be
ro

fp
at

ie
nt

s/
at

ta
ck

s
w

it
h:

n
(%

)
n(

%
)

C
he

st
pr

es
su

re
4

(3
%

)
0

N
au

se
a,

vo
m

it
in

g,
ve

rt
ig

o
12

(1
0%

)
3

(3
%

)
P

ar
ae

st
he

si
a

4
(3

%
)

1(
1%

)
W

or
se

ni
ng

o
fH

A
7

(6
%

)
2

(2
%

)
B

re
at

hi
ng

di
ff

ic
ul

ti
es

,t
ac

hy
pn

oe
a,

dy
sp

ne
a,

fe
el

in
g

o
f

su
ff

oc
at

io
n/

st
ra

ng
ul

at
io

n
3

(3
%

)
0

P
al

pi
ta

ti
on

s
5

(4
%

)
0

M
us

cl
e

ac
he

s,
sp

as
m

s,
he

av
in

es
s

an
d

te
ns

io
n

o
fn

ec
k,

ar
m

s/
le

gs
,

ba
ck

5
(4

%
)

1
(1

%
)

S
en

sa
ti

on
s

fr
om

m
ou

th
an

d
to

ng
ue

,
bu

rn
in

g,
dr

yn
es

s,
te

ns
io

n,
ta

st
e

ch
an

ge
0

1
(1

%
)

G
en

er
al

un
pl

ea
sa

nt
fe

el
in

g,
ab

do
m

in
al

di
sc

om
fo

rt
,u

np
le

as
an

tl
y

fa
st

H
A

re
lie

f,
re

st
le

ss
ne

ss
4

(3
%

)
1

(1
%

)
P

ai
n

in
ea

r,
th

ro
at

,
or

ja
w

3
(3

%
)

0
W

ar
m

or
co

ld
,

sw
ea

ti
ng

8
(7

%
)

1
(1

%
)

In
je

ct
io

n
si

te
re

ac
ti

on
s

4
(3

%
)

0
O

th
er

12
(1

0%
)

2
(2

%
)

W
it

hd
ra

w
al

s
du

e
to

dr
ug

-r
el

at
ed

A
E

s:
3

40
5



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

Jo
hn

so
n,

N
ap

ro
xe

n
so

di
um

P
la

ce
bo

R
at

cl
if

fe
,a

nd
8

2
5

m
g

W
il

ki
ns

on
19

85
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
N

/S
N

/S
#3

45
0

N
um

be
r

o
fa

tt
ac

ks
tr

ea
te

d:
N

/S
N

/S

N
um

be
r
o

fp
at

ie
nt

s
re

po
rt

in
g

A
E

s:
6

10
N

um
be

r
o

fa
tt

ac
ks

w
it

h
~

1
A

E
s:

N
/S

N
/S

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

6
15

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
(c

om
pl

et
e

lis
t)

:
n

(%
)

n
(%

)
D

ia
rr

he
a/

up
se

ts
to

m
ac

h
1

1
In

di
ge

st
io

n/
G

I
di

sc
om

fo
rt

1
3

D
ro

w
si

ne
ss

/l
et

ha
rg

y
1

3
A

bd
om

in
al

pa
in

1
0

N
au

se
a/

vo
m

it
in

g
0

3
F

ai
nt

in
g/

vo
m

it
in

g
1

0
D

ry
m

ou
th

0
1

M
en

or
rh

ag
ia

0
2

D
ys

m
en

or
rh

ea
0

1
W

ea
kn

es
s/

di
zz

in
es

s
0

1
S

w
ol

le
n

to
e

1
0

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
2

6

40
6



R
ep

or
t

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

K
an

ga
sn

ie
m

i
an

d
K

aa
ja

19
92

#1
94

0

E
rg

ot
am

in
e

ta
rt

ra
te

(p
r)

2
m

g
vs

.
ke

to
pr

of
en

(p
r)

10
0

m
g:

T
he

au
th

or
s

re
po

rt
ed

th
at

"[
t]

he
m

ai
n

sy
m

pt
om

s
pr

es
en

td
ur

in
g

an
at

ta
ck

w
er

e
ti

re
dn

es
s

(9
0%

),
ph

ot
op

ho
bi

a
(7

0%
),

an
d

vo
m

it
in

g
(6

4%
).

"
It

is
no

tc
le

ar
w

he
th

er
th

es
e

sy
m

pt
om

s
w

er
e

re
po

rt
ed

as
ad

ve
rs

e
ev

en
ts

or
as

sy
m

pt
om

s
o

ft
he

at
ta

ck
s,

an
d

th
ei

r
in

ci
de

nc
e

w
as

no
tb

ro
ke

n
do

w
n

by
tr

ea
tm

en
tg

ro
up

.
R

ed
uc

ti
on

in
th

e
se

ve
ri

ty
o

fn
au

se
a

w
as

tr
ea

te
d

as
a

m
ea

su
re

o
fe

ff
ic

ac
y.

S
ix

pa
ti

en
ts

w
it

hd
re

w
fr

om
th

e
st

ud
y,

on
e

du
e

to
pr

eg
na

nc
y,

on
e

du
e

to
la

ck
o

f
ef

fe
ct

/b
ur

ni
ng

se
ns

at
io

n
in

th
e

re
ct

um
,a

nd
fo

ur
fo

r
un

kn
ow

n
re

as
on

s.

K
in

nu
ne

n,
E

rk
in

ju
nt

ti
,

F
li

rk
ki

ll
i,

et
al

.
19

88
#3

17
0

P
ir

pr
of

en
C

af
er

go
t

4
0

0
m

g
C

om
p.

®
2

ca
ps

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

61
*

61
*

N
um

be
r

o
fa

tt
ac

ks
tr

ea
te

d:
61

61

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

gA
E

s:
3

(5
%

)
10

(1
6%

)
N

um
be

ro
fa

tt
ac

ks
w

it
h
~

1
A

E
s:

3
(5

%
)

10
(1

6%
)

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

4
13

N
um

be
r

o
fa

tt
ac

ks
/p

at
ie

nt
s

w
it

h
(c

om
pl

et
e

lis
t)

:
n

(%
)

n
(%

)
G

as
tr

oi
nt

es
ti

na
l

sy
m

pt
om

s
2

(3
%

)
4

(7
%

)
D

ro
w

si
ne

ss
1

(2
%

)
1

(2
%

)
V

eg
et

at
iv

e
sy

m
pt

om
s

1
(2

%
)

4
(7

%
)

O
th

er
(t

re
m

or
,t

ir
ed

ne
ss

,
in

so
m

ni
a,

ed
em

a
o

ft
he

ey
el

id
s)

0
4

(7
%

)

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
(S

ee
no

te
)

(S
ee

no
te

)

P
la

ce
bo

61
*

61

4
(7

%
)

4
(7

%
)

5

n
(%

)
3

(5
%

)
o

2
(3

%
)

o

(S
ee

no
te

)

P
ir

pr
oj

en
ys

.
pl

ac
eb

o:
-0

.0
16

(-
0.

10
to

0.
07

0)

C
aj

er
go

tC
om

po
®

Y
S.

pl
ac

eb
o:

0.
10

(-
0.

01
7

to
0.

21
)

P
ir

pr
oj

en
Y

S.
C

af
er

go
tC

om
p.

®
:

-0
.1

1
(-

0.
22

to
-0

.0
03

2)

N
ot

e:
T

he
se

da
ta

co
nc

er
n

on
ly

th
e

61
pa

ti
en

ts
w

ho
co

m
pl

et
ed

th
e

tr
ia

l.
S

ix
ot

he
rs

dr
op

pe
d

ou
ta

ft
er

be
in

g
re

cr
ui

te
d,

on
e

du
e

to
"f

ea
ro

fs
id

e-
ef

fe
ct

s,
"

an
ot

he
r

du
e

to
si

de


ef
fe

ct
s

(u
ns

pe
ci

fi
ed

)
du

ri
ng

tr
ea

tm
en

tw
it

h
pl

ac
eb

o.

K
lo

st
er

,
N

es
tv

ol
d,

an
d

V
il

m
in

g
19

92
#7

40
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
N

um
be

r
o

fa
tt

ac
ks

tr
ea

te
d:

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

N
um

be
r

o
fa

tt
ac

ks
w

it
h
~

1
A

E
s:

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
(c

om
pl

et
e

lis
t)

:
S

to
m

ac
h

di
sc

om
fo

rt
or

pa
in

W
it

hd
ra

w
al

s
du

e
to

A
E

s:

Ib
up

ro
fe

n
12

00
m

g

25
*

73

3
(1

2%
)

3
(4

%
)

3

n
(%

)
3

(1
2%

)

o

P
la

ce
bo

25
*

73

1
(4

%
)

1
(1

%
)

1

n
(%

)
1

(4
%

)

o

40
7

Ib
up

ro
fe

n
Y

S.
pl

ac
eb

o:
0.

07
7

(-
0.

08
0

to
0.

23
)

N
ot

e:
A

E
s

re
po

rt
ed

on
ly

fo
r

th
os

e
25

pa
ti

en
ts

co
m

pl
et

in
g

cr
os

s-
ov

er
(o

f3
6)

.



R
ep

or
t

K
ra

us
e

an
d

B
le

ic
he

r
19

85
#4

59
90

A
dv

er
se

ev
en

ts
da

ta
re

po
rt

ed

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

N
um

be
r

o
fa

tt
ac

ks
tr

ea
te

d:

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
dr

ug
-r

el
at

ed
A

E
s:

N
um

be
r
o

fa
tt

ac
ks

w
it

h
~

1
dr

ug
-r

el
at

ed
A

E
s:

T
ot

al
nu

m
be

r
o

fd
ru

g-
re

la
te

d
A

E
s

re
po

rt
ed

:

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
dr

ug
-r

el
at

ed
A

E
s

(c
om

pl
et

e
lis

t)
:

D
iz

zi
ne

ss
D

ro
w

si
ne

ss
P

re
co

rd
ia

ld
is

co
m

fo
rt

S
tu

po
r

F
lo

at
in

g
se

ns
at

io
n

D
ry

na
sa

lm
uc

os
a

B
ur

ni
ng

na
sa

lm
uc

os
a

S
w

ol
le

n
na

sa
l

m
uc

os
a

W
it

hd
ra

w
al

s
du

e
to

A
E

s:

D
H

E
(i

n)
1

-2
m

g

14 N
/S

1
(7

%
)

3

n
(%

)
1

(7
%

)
1

(7
%

)
1

(7
%

)
o o o o o

In
te

rv
en

ti
on

s

D
H

E
(i

n)
P

la
ce

bo
0.

5
-

I
m

g

15
12

N
/S

N
/S

5
(3

3%
)

0

N
/S

0

5
0

n
(%

)
n

(%
)

0
0

0
0

0
0

1
(7

%
)

0
1

(7
%

)
0

1
(7

%
)

0
1

(7
%

)
0

1
(7

%
)

0

0
0

N
ot

es
;

D
if

fe
re

nc
e

in
pr

op
or

ti
on

o
fp

at
ie

nt
s

re
po

rt
in

g
ad

ve
rs

e
ev

en
ts

(9
5%

C
I)

N
ot

e:
S

tu
dy

re
po

rt
ed

on
ly

A
E

s
th

at
w

er
e

co
ns

id
er

ed
by

th
e

in
ve

st
ig

at
or

s
to

be
dr

ug
re

la
te

d.

D
H

E
(0

.5
-1

m
g)

vs
.p

la
ce

bo
:

0.
31

(0
.0

5
to

0.
54

)

D
H

E
(1

-2
m

g)
vs

.p
la

ce
bo

:
0.

06
(-

0.
12

to
0.

24
)

D
H

E
(1

-2
m

g)
vs

.
D

H
E

(0
.5

-1
m

g)
:

-0
.2

5
(-

0.
50

to
0.

03
)

L
ar

se
n,

C
hr

is
ti

an
se

n,
A

nd
er

se
n,

et
al

.
19

90
#9

0

T
ol

fe
na

m
ic

ac
id

(2
00

m
g

or
40

0
m

g)
vs

.
ac

et
am

in
op

he
n

(5
00

m
g

or
10

00
m

g)
:

A
rt

ic
le

re
po

rt
s

on
ly

th
at

ad
ve

rs
e

ev
en

ts
w

er
e

fe
w

in
nu

m
be

r
an

d
th

at
th

er
e

w
as

no
si

gn
if

ic
an

t
di

ff
er

en
ce

be
tw

ee
n

ac
et

am
in

op
he

n
an

d
to

lf
en

am
ic

ac
id

as
fa

r
as

th
e

in
ci

de
nc

e
o

fa
dv

er
se

ev
en

ts
w

as
co

nc
er

ne
d

(p
>O

.1
0)

.

40
8



40
9



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

M
as

si
ou

D
H

E
(i

n)
P

la
ce

bo
19

87
1-

2m
g

#4
58

20
(S

tu
dy

2)
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
78

*
76

*
N

um
be

r
o

fa
tt

ac
ks

tr
ea

te
d:

78
76

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

N
/S

N
/S

N
um

be
r

o
fa

tt
ac

ks
w

it
h
~

1
A

E
s:

N
/S

N
/S

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

N
/S

N
/S

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
0

0

M
as

si
ou

,
D

ic
lo

fe
na

c
so

di
um

P
la

ce
bo

S
er

ru
ri

er
,

5
0

m
g

L
as

se
rr

e,
et

at
.

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

10
4*

10
4*

19
91

N
um

be
r

o
fa

tt
ac

ks
tr

ea
te

d:
19

1
19

1
#8

40
N

um
be

r
o

fp
at

ie
nt

s
re

po
rt

in
g

A
E

s:
N

/S
N

/S
N

um
be

r
o

fa
tt

ac
ks

w
it

h
~

1
A

E
s:

26
(1

4%
)

18
(9

%
)

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

36
23

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
3

0

41
0

N
ot

e:
T

he
m

ai
n

A
E

as
so

ci
at

ed
w

it
h

D
H

E
na

sa
l

sp
ra

y
w

as
lo

ca
l

in
to

le
ra

nc
e.



R
ep

or
t

A
d

ve
rs

e
ev

en
ts

d
at

a
re

po
rt

ed
In

te
rv

en
ti

on
s

N
ot

es
;

D
if

fe
re

n
ce

in
p

ro
p

or
ti

on
o

fp
at

ie
nt

s
re

p
or

ti
n

g
ad

ve
rs

e
ev

en
ts

(9
5%

C
I)

M
at

he
w

,
S

um
at

ri
pt

an
(s

c)
P

la
ce

bo
D

ex
te

r,
(S

ee
no

te
)

C
ou

ch
,e

t
al

.
19

92
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
30

62
#4

30
N

um
be

r
o

fp
at

ie
nt

s
re

po
rt

in
g

A
E

s:
25

(8
3%

)
34

(5
5%

)
N

um
be

r
o

fA
E

s
re

po
rt

ed
:

N
/S

N
/S

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
m

os
tc

om
m

on
(
~
4
%

or
2

pa
ti

en
ts

in
su

m
at

ri
pt

an
gr

ou
p)

A
E

s:
n

(%
)

n
(%

)
F

lu
sh

in
g

7
(2

3%
)

1
(2

%
)

N
au

se
a

an
d/

or
vo

m
it

in
g

6
(2

0%
)

10
(1

6%
)

In
je

ct
io

n
si

te
re

ac
ti

on
18

(6
0%

)
21

(3
4%

)
P

re
ss

ur
e

se
ns

at
io

n
2

(7
%

)
0

D
is

or
de

r
o

fm
ou

th
/t

on
gu

e
2

(7
%

)
1

(2
%

)
W

ea
kn

es
s

3
(1

0%
)

0
N

ec
k

pa
in

/s
ti

ff
ne

ss
3

(1
0%

)
1

(2
%

)
F

ee
li

ng
o

ft
ig

ht
ne

ss
2(

7%
)

0
M

ig
ra

in
e

2(
7%

)
0

D
iz

zi
ne

ss
/v

er
ti

go
3

(1
0%

)
6

(1
0%

)
B

ur
ni

ng
se

ns
at

io
n

2
(7

%
)

0
N

um
bn

es
s

3
(1

0%
)

2(
3%

)
T

in
gl

in
g

7
(2

3%
)

3
(5

%
)

W
ar

m
/h

ot
se

ns
at

io
n

5
(1

7%
)

2(
3%

)
S

w
ea

ti
ng

3
(1

0%
)

0

W
it

hd
ra

w
al

s
du

e
to

ad
ve

rs
e

ev
en

ts
:

N
/S

N
/S

41
1

N
ot

e:
S

um
at

ri
pt

an
(s

c)
1,

2,
3,

4,
6,

an
d

8
m

g

Su
m

at
ri

pt
an

vs
.

pl
ac

eb
o:

0.
27

8
(0

.0
88

to
0.

44
8)



R
ep

or
t

M
ul

ti
na

ti
on

al
O

ra
l

S
um

at
ri

pt
an

an
d

C
af

er
go

t®
C

om
pa

ra
ti

ve
S

tu
dy

G
ro

u
p

[M
ul

ti


na
ti

on
al

]
19

91
#1

30
0

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

N
um

be
r

o
fa

tt
ac

ks
tr

ea
te

d:

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s

(u
p

to
3

H
A

s)
:

N
um

be
r

o
fa

tt
ac

ks
w

it
h
~

I
A

E
s:

N
um

be
r

o
fA

E
s

re
po

rt
ed

:

C
af

er
go

t®
S

um
at

ri
pt

an
2

ca
ps

(p
o)

1
0

0
m

g

29
0

29
0

81
2

80
9

11
3

(3
9%

)
13

0
(4

5%
)

20
2

(2
5%

)
25

0
(3

1%
)

N
/S

N
/S

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

C
af

tr
go

t®
vs

.
su

m
at

ri
pt

an
:

-0
.0

59
(-

0.
13

8
to

0.
02

2)

N
um

be
r

o
fa

tt
ac

ks
w

it
h
~

I
A

E
s

ex
cl

ud
in

g
th

os
e

at
ta

ck
s

fo
r

w
hi

ch
"b

ad
ta

st
e"

o
fs

um
at

ri
pt

an
w

as
th

e
on

ly
re

po
rt

ed
A

E
:

N
um

be
r

o
fa

tt
ac

ks
w

it
h
~

I
A

E
s

co
ns

id
er

ed
by

in
ve

st
ig

at
or

s
to

be
dr

ug
-r

el
at

ed
:

N
um

be
r

o
fa

tt
ac

ks
w

it
h

I
o

r
m

or
e

A
E

s
co

ns
id

er
ed

by
in

ve
st

ig
at

or
s

to
be

m
od

er
at

e
or

se
ve

re
:

20
2

(2
5%

)

15
6

(1
9%

)

13
8

(1
7%

)

19
7

(2
4%

)

19
5

(2
4%

)

13
2

(1
6%

)

N
um

be
r

o
fa

tt
ac

ks
w

it
h

m
os

tc
om

m
on

A
E

s
(o

cc
ur

ri
ng

in
~
2
%

o
fa

tt
ac

ks
tr

ea
te

d)
:

B
ad

ta
st

e
M

al
ai

se
/f

at
ig

ue
N

au
se

a
an

d/
or

vo
m

it
in

g
D

iz
zi

ne
ss

/v
er

ti
go

A
bd

om
in

al
di

sc
om

fo
rt

W
it

hd
ra

w
al

s
du

e
to

A
E

s:

n
(%

)
n

(%
)

3
«

1
%

)
69

(9
%

)
22

(3
%

)
55

(7
%

)
88

(1
1%

)
41

(5
%

)
33

(4
%

)
14

(2
%

)
18

(2
%

)
8

«
1

%
)

9
6

41
2



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

ed
re

p
o

rt
in

g
ad

ve
rs

e
ev

en
ts

(9
5%

C
I)

N
ap

pi
,

P
ir

ox
ic

am
P

la
ce

bo
M

ic
ie

li
,

4
0

m
g

T
as

so
re

ll
i,

et
at

.
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
20

20
19

93
N

um
be

r
o

fa
tt

ac
ks

tr
ea

te
d:

20
20

#1
44

0
N

um
be

r
o

fp
at

ie
nt

s
re

po
rt

in
g

A
E

s:
2

(1
0%

)
N

/S
N

um
be

r
o

fa
tt

ac
ks

w
it

h
~

1
A

E
s:

2
(1

0%
)

N
/S

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

2
N

/S

N
um

be
r

o
fp

at
ie

nt
s

w
ith

:
n

(%
)

n
(%

)
M

ou
th

dy
se

st
he

si
a

2
(1

0%
)

N
/S

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
N

/S
N

/S

N
ap

pi
,

S
um

at
ri

pt
an

P
la

ce
bo

Su
m

at
ri

pt
an

(u
p

to
3

do
se

s
in

24
hr

s)
vs

.
S

ic
ut

er
i,

(p
o)

1
0

0
m

g
pl

ac
eb

o
(u

p
to

3
do

se
s

in
24

hr
s)

:
B

yr
ne

,e
ta

l.
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
0.

12
9

(0
.0

24
to

0.
23

1)
19

94
16

2
88

#1
96

0
N

um
be

r
o

fp
at

ie
nt

s
re

po
rt

in
g

A
E

s:
N

um
be

r
o

fA
E

s
re

po
rt

ed
:

47
(2

9%
)

14
(1

6%
)

N
/S

N
/S

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
m

os
tc

om
m

on
A

E
s

(r
ep

or
te

d
by

~
4

su
m

at
ri

pt
an

pa
ti

en
ts

):
n

(%
)

n
(%

)
N

au
se

a
an

d/
or

vo
m

it
in

g
12

(7
)

6
(7

)
G

as
tr

ic
sy

m
pt

om
s

8
(5

)
1

(1
)

M
al

ai
se

/f
at

ig
ue

4
(3

)
2

(2
)

A
bd

om
in

al
di

sc
om

fo
rt

4
(3

)
1

(1
)

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
8

2

41
3



R
ep

or
t

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

N
es

tv
ol

d,
N

ap
ro

xe
n

P
la

ce
bo

K
lo

st
er

,
7

5
0

m
g

P
ar

ti
ne

n,
et

al
.

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

41
*

41
*

19
85

N
um

be
r

o
fa

tt
ac

ks
tr

ea
te

d:
N

/S
N

/S
#3

49
0

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

5
(1

2%
)

7
(1

7%
)

N
um

be
r

o
fa

tt
ac

ks
w

it
h
~

1
A

E
s:

N
/S

N
/S

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

6
9

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
(c

om
pl

et
e

lis
t)

:
n

(%
)

n
(%

)
N

au
se

a
an

d
vo

m
it

in
g

1
3

A
bd

om
in

al
pa

in
an

d
ga

st
ri

c
di

sc
om

fo
rt

3
3

D
ia

rr
he

a
1

0
M

en
or

rh
ag

ia
0

1
M

us
cl

e
pa

in
1

0
S

en
so

ry
ha

ll
uc

in
at

io
n

0
1

E
xc

es
si

ve
sw

ea
ti

ng
0

1

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
0

41
4

N
ap

ro
xe

n
vs

.
pl

ac
eb

o:
-0

.0
48

(-
0.

20
to

0.
11

)



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

p
ro

p
o

rt
io

n
o

fp
at

ie
nt

s
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
e

I)

O
gd

en
M

id
ri

n®
P

la
ce

bo
19

63
2

ca
ps

#5
05

07
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
50

*
50

*
N

um
be

r
o

fa
tt

ac
ks

tr
ea

te
d:

84
83

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

N
/S

N
/S

N
um

be
r

o
fa

tt
ac

ks
w

ith
;;,

1
A

E
s:

N
/S

N
/S

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

22
7

N
um

be
r

o
fa

tt
ac

ks
w

it
h

(c
om

pl
et

e
lis

t)
:

n
(%

)
n

(%
)

D
iz

zi
ne

ss
7

(8
%

)
2

(2
%

)
A

bd
om

in
al

pa
in

3
(4

%
)

0
N

au
se

a
2

(2
%

)
1

(1
%

)
S

tu
ff

y
no

se
0

2
(2

%
)

D
ro

w
si

ne
ss

1
(1

%
)

1
(1

%
)

S
le

ep
in

es
s

1
(1

%
)

0
N

er
vo

us
ne

ss
3

(4
%

)
0

W
ea

kn
es

s
2

(2
%

)
0

V
om

it
in

g
1

(1
%

)
0

F
ee

li
ng

"w
ho

oz
y"

1
(1

%
)

0
N

au
se

a
an

d
vo

m
it

in
g

1
(1

%
)

1
(1

%
)

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
N

/S
N

/S

41
5



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

O
ra

l
A

sp
ir

in
90

0
m

g
+

S
um

at
ri

pt
an

S
u

m
at

ri
p

ta
n

m
et

oc
lo

pr
am

id
e

10
m

g
(p

o)
10

0
m

g
an

d
A

sp
ir

in
-

pl
us

-
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
18

3
17

5
M

et
oc

lo
pr

a-
N

um
be

r
o

fa
tt

ac
ks

tr
ea

te
d:

51
9

48
3

m
id

e
C

om
pa

ra
ti

ve
N

um
be

r
o

fp
at

ie
nt

s
re

po
rt

in
g

S
tu

dy
G

ro
u

p
~

1
A

E
s

(u
p

to
3

at
ta

ck
s)

:
53

(2
9%

)
74

(4
2%

)
[O

S
A

M
]

N
um

be
r

o
fA

E
s

re
po

rt
ed

:
N

/S
N

/S
19

92
#1

25
0

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s

co
ns

id
er

ed
by

in
ve

st
ig

at
or

s
to

be
se

ve
re

(u
p

to
3

at
ta

ck
s)

:
16

(9
%

)
21

(1
2%

)
N

um
be

r
o

fs
ev

er
e

A
E

s
re

po
rt

ed
:

N
/S

N
/S

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
m

os
tc

om
m

on
(i

nc
id

en
ce

~
2
%
)

A
E

s
(a

ll
at

ta
ck

s
co

m
bi

ne
d)

:
n

(%
)

n
(%

)
N

au
se

a
an

d/
or

vo
m

it
in

g
14

(8
%

)
18

(1
0%

)
M

al
ai

se
/f

at
ig

ue
6

(3
%

)
11

(6
%

)
D

iz
zi

ne
ss

/v
er

ti
go

4
(2

%
)

9
(5

%
)

D
is

tu
rb

an
ce

o
ft

as
te

4
(2

%
)

8
(5

%
)

S
w

ea
ti

ng
1

«
1

%
)

7
(4

%
)

W
or

se
ni

ng
o

fm
ig

ra
in

e
6

(3
%

)
5

(3
%

)
A

bd
om

in
al

di
sc

om
fo

rt
3

(2
%

)
5

(3
%

)
T

hr
oa

ts
ym

pt
om

s
2

(1
%

)
6

(3
%

)
H

ea
da

ch
e

1
«

1
%

)
6

(3
%

)
C

he
st

sy
m

pt
om

s
1

«
1

%
)

4
(2

%
)

F
ee

li
ng

o
fh

ea
vi

ne
ss

0
4(

2%
)

N
ec

k
pa

in
/s

ti
ff

ne
ss

3
(2

%
)

3
(2

%
)

H
yp

er
se

ns
it

iv
it

y
2

(1
%

)
3

(2
%

)
P

ar
ae

st
he

si
ae

1
«

1
%

)
3

(2
%

)
S

en
si

ti
vi

ty
to

he
at

0
3

(2
%

)
D

is
or

de
r

o
fn

as
al

ca
vi

ty
/s

in
us

es
7

(4
%

)
2

(1
%

)
D

ia
rr

he
a

8
(4

%
)

2
(1

%
)

T
ac

hy
ca

rd
ia

3
(2

%
)

1
«

1
%

)
G

as
tr

oe
so

ph
ag

ea
lr

ef
lu

x
3

(2
%

)
1

«
1

%
)

M
ou

th
/t

on
gu

e
di

so
rd

er
4

(2
%

)
1

«
1

%
)

D
ro

w
si

ne
ss

/s
ed

at
io

n
3

(2
%

)
1

«
1

%
)

F
ee

li
ng

st
ra

ng
e

3
(2

%
)

1
«

1
%

)

41
6

N
ot

e:
A

ll
5

w
it

hd
ra

w
al

s
fr

om
th

e
su

m
at

ri
pt

an
gr

ou
p

w
er

e
co

ns
id

er
ed

by
th

e
in

ve
st

ig
at

or
s

to
be

dr
ug

re
la

te
d.

A
sp

ir
in

+
m

et
oc

lo
pr

am
id

e
vs

.
su

m
at

ri
pt

an
:

-0
.1

3
(-

0.
23

to
-0

.0
34

)

S
ev

er
eA

E
s

A
sp

ir
in

+
m

et
pc

lo
pr

am
id

e
vs

.
su

m
at

ri
pt

an
:

-0
.0

33
(-

0.
09

6
to

0.
03

1)



R
ep

o
rt

O
ra

l
S

um
at

ri
pt

an
D

os
e-

D
ef

in
in

g
S

tu
dy

G
ro

u
p

[D
D

SG
]

19
91

#1
28

0

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

N
um

be
r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s

de
em

ed
to

be
dr

ug
-r

el
at

ed
(1

st
at

ta
ck

on
ly

):
N

um
be

r
o

fd
ru

g-
re

la
te

d
A

E
s

re
po

rt
ed

:

S
um

at
ri

pt
an

(p
o)

10
0

m
g

31
3

11
3

(3
6%

)
N

/S

P
la

ce
bo

21
2

36
(1

7%
)

N
/S

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

p
ro

p
o

rt
io

n
o

fp
at

ie
nt

s
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

D
ru

g-
re

la
te

d
A

E
s:

Su
m

at
ri

pt
an

vs
.p

la
ce

bo
:

0.
19

0
(0

.1
16

to
0.

26
3)

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
m

os
tc

om
m

on
(n

ot
de

fi
ne

d)
dr

ug
-r

el
at

ed
A

E
s

(1
st

at
ta

ck
on

ly
):

B
ad

ta
st

e
M

al
ai

se
/f

at
ig

ue
D

iz
zi

ne
ss

/v
er

ti
go

D
ro

w
si

ne
ss

/s
ed

at
io

n
N

au
se

a
an

d/
or

vo
m

it
in

g
C

he
st

sy
m

pt
om

s
N

um
bn

es
s/

pa
ra

es
th

es
ia

/t
in

gl
in

g
F

ee
li

ng
o

fh
ea

vi
ne

ss
W

ea
kn

es
s

T
ot

al
nu

m
be

r
o

fa
tt

ac
ks

tr
ea

te
d:

N
um

be
r
o

fa
tt

ac
ks

as
so

ci
at

ed
w

it
h

1
or

m
or

e
dr

ug
-r

el
at

ed
A

E
:

W
it

hd
ra

w
al

s
du

e
to

A
E

s
(a

ll
at

ta
ck

s
co

m
bi

ne
d)

:

n
(%

)
n

(%
)

16
(5

)
4

(2
)

19
(6

)
4

(2
)

19
(6

)
2

(1
)

6
(2

)
I
«

I)
34

(1
1)

11
(5

)
6

(2
)

0
(0

)
13

(4
)

1
«

1
)

6
(2

)
1

«
1

)
13

(4
)

1
«

1
)

85
0

58
4

N
/S

86
(1

5%
)

10
3

41
7



R
ep

o
rt

'A
dv

er
se

ev
en

ts
d

at
a

re
p

o
rt

ed
In

te
rv

en
ti

o
n

s
N

ot
es

;
D

if
fe

re
nc

e
in

p
ro

p
o

rt
io

n
o

fp
at

ie
n

ts
re

p
o

rt
in

g
ad

ve
rs

e
ev

en
ts

(9
5%

C
I)

O
ra

l
S

um
at

ri
pt

an
P

la
ce

bo
S

u
m

at
ri

p
ta

n
(p

o)
10

0
m

g
In

te
rn

at
io

n
al

M
ul

ti
pl

e-
D

os
e

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

14
9

84
S

tu
d

y
G

ro
u

p
[I

M
D

S
G

]
N

um
be

r
o

fp
at

ie
nt

s
re

po
rt

in
g

A
E

s
:

57
(3

8%
)

19
(2

3%
)

19
91

N
um

be
r

o
fA

E
s

re
po

rt
ed

:
N

/S
N

/S
#1

29
0

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
m

os
tc

om
m

on
(n

ot
de

fi
ne

d)
A

E
s:

n
(%

)
n

(%
)

N
au

se
a

an
d/

or
vo

m
it

in
g

12
(8

)
5

(6
)

M
al

ai
se

/f
at

ig
ue

12
(8

)
2

(2
)

D
is

tu
rb

an
ce

o
ft

as
te

10
(7

)
3

(4
)

D
iz

zi
ne

ss
/v

er
ti

go
7

(5
)

2
(2

)
H

ea
da

ch
e

3
(2

)
4

(5
)

C
he

st
sy

m
pt

om
s

6
(4

)
1

(1
)

W
ea

kn
es

s
4

(3
)

1
(1

)

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
(S

ee
no

te
)

(S
ee

no
te

)

Su
m

at
ri

pt
an

(u
p

to
3

do
se

s
in

24
hr

s)
vs

.
pl

ac
eb

o
(u

p
to

3
do

se
s

in
24

hr
s)

:
0.

15
5

(0
.0

34
to

0.
27

0)

N
ot

e:
3

w
it

hd
ra

w
al

s
du

e
to

A
E

s,
b

u
t

no
in

di
ca

ti
on

fr
om

w
hi

ch
tr

ea
tm

en
tg

ro
up

.

O
st

fe
ld

19
61

#4
58

10
(S

tu
d

y
1,

S
tu

d
y

2,
S

tu
d

y
3)

P
ai

v
a,

E
sp

er
an

ca
,

M
ar

ce
li

no
,e

t
al

.
19

85
#4

60
20

E
rg

ot
am

in
e

ta
rt

ra
te

5
m

g
vs

.
pl

ac
eb

o
(S

tu
dy

1)
:

N
o

da
ta

w
er

e
re

po
rt

ed
on

A
E

s.

E
rg

ot
am

in
e

ta
rt

ra
te

5
m

g
+

ca
ff

ei
ne

25
0

m
g

+
cy

cl
iz

in
e

12
5

m
g

vs
.

pl
ac

eb
o

(S
tu

dy
2)

:
N

o
da

ta
w

er
e

re
po

rt
ed

on
A

E
s.

E
rg

ot
am

in
e

ta
rt

ra
te

5
m

g
+

ca
ff

ei
ne

50
0

m
g

+
be

ll
ad

on
na

al
ka

lo
id

s
0.

5
m

g
+

ac
et

op
he

ne
ti

di
n

65
0

m
g

vs
.

er
go

ta
m

in
e

ta
rt

ra
te

5
m

g
+

ca
ff

ei
ne

25
0

m
g

+
cy

cl
iz

in
e

12
5

m
g

(S
tu

dy
3)

:
N

o
da

ta
w

er
e

re
po

rt
ed

on
A

E
s.

D
H

E
(i

n)
in

tw
o

do
se

s
(0

.5
-2

m
g,

1-
4

m
g)

vs
.

pl
ac

eb
o:

A
dv

er
se

ev
en

ts
oc

cu
rr

ed
on

ly
in

th
e

tw
o

ac
tiv

e
tr

ea
tm

en
tg

ro
up

s.
T

he
m

os
tc

om
m

on
ad

ve
rs

e
ev

en
tr

ep
or

te
d

w
as

te
m

po
ra

ry
na

sa
l

co
ng

es
ti

on
.

N
o

fu
rt

he
r

in
fo

rm
at

io
n

w
as

re
po

rt
ed

.

41
8



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

p
ro

p
o

rt
io

n
o

fp
at

ie
nt

s
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

P
ea

rc
e,

A
ce

ta
m

in
op

he
n

Ib
up

ro
fe

n
F

ra
n

k
,a

n
d

9
0

0
m

g
4

0
0

m
g

P
ea

rc
e

19
83

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

26
*

23
*

#6
69

0
N

um
be

r
o

fa
tt

ac
ks

tr
ea

te
d:

73
73

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

3
(1

2%
)

2
(9

%
)

N
um

be
r

o
fa

tt
ac

ks
w

it
h

~
1

A
E

s:
N

/S
N

/S
T

ot
al

nu
m

be
r

o
fA

E
s

re
po

rt
ed

:
3

2

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
(c

om
pl

et
e

lis
t)

:
n

(%
)

n
(%

)
D

ro
w

si
ne

ss
0

1
(4

%
)

W
ea

kn
es

s
0

1
(4

%
)

N
au

se
a

1
(4

%
)

0
A

gg
ra

va
ti

on
o

fv
om

it
in

g
1

(4
%

)
0

D
ys

pe
ps

ia
1

(4
%

)
0

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
0

0

A
ce

ta
m

in
op

he
n

vs
.

ib
up

ro
fe

n:
0.

02
6

(-
0.

15
to

0.
20

)

P
ea

tf
ie

ld
,

P
et

ty
,a

n
d

R
os

e
19

83
#1

69

A
ce

ta
m

in
op

he
n

50
0

m
g

+
m

et
oc

lo
pr

am
id

e
10

m
g

vs
.

m
ef

en
am

ic
ac

id
50

0
m

g
+

m
et

oc
lo

pr
am

id
e

10
m

g:
N

o
in

fo
rm

at
io

n
w

as
re

po
rt

ed
on

ad
ve

rs
e

ev
en

ts
.

41
9



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

P
in

i,
S

um
at

ri
pt

an
Pl

ac
eb

o
S

te
rn

ie
ri

,
(p

o)
10

0
m

g
F

ab
b

ri
,e

ta
l.

19
95

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

15
1

87
#5

08
12

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s

de
em

ed
to

be
dr

ug
re

la
te

d:
18

(1
2%

)
6

(7
%

)
N

um
be

r
o

fd
ru

g-
re

la
te

d
A

E
s

re
po

rt
ed

:
N

/S
N

/S

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
m

os
tc

om
m

on
(>

1%
o

fp
at

ie
nt

s)
dr

ug
-r

el
at

ed
A

E
s:

n
(%

)
n

(%
)

M
al

ai
se

/f
at

ig
ue

7
(5

)
0

(0
)

N
au

se
a

an
d/

or
vo

m
it

in
g

5
(3

)
1

«
1

)
P

ar
ae

st
he

si
a

3
(2

)
1

«
I)

N
um

bn
es

s
3

(2
)

0
(0

)
T

hr
oa

ts
ym

pt
om

s/
ne

ck
st

if
fn

es
s

3
(2

)
0

(0
)

C
he

st
sy

m
pt

om
s

2
(1

)
3

(3
)

H
ea

vi
ne

ss
/p

re
ss

ur
e

se
ns

at
io

n
2

(1
)

0
(0

)

W
it

hd
ra

w
al

s
du

e
to

ad
ve

rs
e

ev
en

ts
:

N
/S

N
/S

P
ra

da
li

er
,

N
ap

ro
xe

n
so

di
um

E
rg

ot
am

in
e

2
m

g
+

ca
ff

ei
ne

R
an

cu
re

l,
8

2
5

m
g

91
.5

m
g

+
cy

cl
iz

in
e

D
or

da
in

,e
ta

l.
ch

lo
rh

yd
ra

te
50

m
g

19
85

#8
95

0
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
N

/S
N

/S
N

um
be

r
o

fa
tt

ac
ks

tr
ea

te
d:

N
/S

N
/S

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

N
/S

(2
8%

)
N

/S
(4

1%
)

N
um

be
r

o
fa

tta
ck

s
w

it
h

~
1

A
E

s:
N

/S
N

/S
T

ot
al

nu
m

be
r

o
fA

E
s

re
po

rt
ed

:
N

/S
N

/S

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
1

4

42
0

D
ru

g-
re

la
te

d
A

E
s:

Su
m

at
ri

pt
an

vs
.p

la
ce

bo
:

0.
04

8
(0

.0
27

to
0.

13
3)

N
ot

e:
T

he
in

ve
st

ig
at

or
s

st
at

ed
th

at
"g

as
tr

ic
di

sc
om

fo
rt

"
an

d
"d

iz
zi

ne
ss

"
w

er
e

th
e

m
os

t
co

m
m

on
A

E
s

in
bo

th
tr

ea
tm

en
tg

ro
up

s,
bu

t
di

d
no

tr
ep

or
tt

he
nu

m
be

r
o

fp
at

ie
nt

s
w

ho
ex

pe
ri

en
ce

d
th

es
e

sy
m

pt
om

s.



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

re
p

o
rt

ed
In

te
rv

en
ti

o
n

s
N

ot
es

;
D

if
fe

re
nc

e
in

p
ro

p
o

rt
io

n
o

f
pa

ti
en

ts
re

p
o

rt
in

g
ad

ve
rs

e
ev

en
ts

(9
5%

C
I)

R
o

h
r

an
d

D
H

E
(i

n)
P

la
ce

bo
D

uf
re

sn
e

1
-2

m
g

19
85

#4
60

00
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
N

/S
N

/S
N

um
be

r
o

fa
tt

ac
ks

tr
ea

te
d:

N
/S

N
/S

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

4
1

N
um

be
r

o
fa

tt
ac

ks
w

it
h
~

1
A

E
s:

N
/S

N
/S

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

10
2

N
um

be
r

o
fp

at
ie

nt
s

w
it

h:
n

(%
)

n
(%

)
N

au
se

a
N

/S
1

T
ir

ed
ne

ss
0

1
N

as
al

ob
st

ru
ct

io
n

N
/S

0
T

hr
oa

ti
rr

it
at

io
n

N
/S

0
U

np
le

as
an

tf
ee

li
ng

in
no

se
an

d
th

ro
at

N
/S

0
B

ur
ni

ng
m

uc
os

a
N

/S
0

S
ne

ez
in

g
N

/S
0

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
0

0

42
1

N
ot

e:
In

th
e

D
H

E
gr

ou
p,

4
pa

ti
en

ts
co

m
pl

ai
ne

d
10

ti
m

es
o

f6
di

ff
er

en
tA

E
s

(n
au

se
a,

et
c.

;
se

e
li

st
at

le
ft

).



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

ed
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

R
us

se
ll

,
Su

m
at

ri
pt

an
Su

m
at

ri
pt

an
P

la
ce

bo
P

la
ce

bo
+

T
w

o
at

ta
ck

s
H

ol
m

-
(s

c)
6

m
g

(s
c)

6
m

g
+

pl
ac

eb
o

Su
m

at
ri

pt
an

(1
-2

do
se

s)
vs

.p
la

ce
bo

(1
-2

T
ho

m
se

n,
su

m
at

ri
pt

an
do

se
s)

:
R

is
ho

j
(s

c)
6

m
g

0.
22

6
(0

.1
56

to
0.

29
3)

N
ie

ls
en

, e
ta

l.
19

94
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
10

2*
12

2*
41

*
17

9*
#3

59
19

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s

(2
at

ta
ck

s
co

m
bi

ne
d)

:
35

(3
4%

)
31

(2
5%

)
1

(2
%

)
14

(8
%

)
N

um
be

r
o

fA
E

s
re

po
rt

ed
:

N
/S

N
/S

N
/S

N
/S

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
m

os
t

fr
eq

ue
nt

(n
ot

de
fi

ne
d)

A
E

s:
n

(%
)

n
(%

)
n

(%
)

n
(%

)
In

je
ct

io
n-

si
te

re
ac

tio
n

3
(3

%
)

3
(3

%
)

0
3

(2
%

)
T

ac
hy

ca
rd

ia
4

(4
%

)
1

«
1

%
)

0
0

C
he

st
sy

m
pt

om
s

2(
2%

)
2(

2%
)

0
0

D
iz

zi
ne

ss
/v

er
tig

o
7

(7
%

)
3

(3
%

)
0

2
(1

%
)

N
au

se
a

an
d/

or
vo

m
it

in
g

2
(2

%
)

3
(3

%
)

0
1

«
1

%
)

H
ea

da
ch

e
2

(2
%

)
0

0
0

P
ar

ae
st

he
si

a
7

(7
%

)
6

(5
%

)
0

4(
2%

)
Pr

es
su

re
se

ns
at

io
n

4(
4%

)
1

«
1

%
)

0
1

«
1

%
)

D
ys

pn
ea

2
(2

%
)

1
«

1
%

)
0

0
D

is
co

m
fo

rt
2

(2
%

)
2(

2%
)

0
1

«
1

%
)

W
it

hd
ra

w
al

s
du

e
to

A
E

:
3

0
(b

ot
h

su
m

at
ri

pt
an

gr
ou

ps
(b

ot
h

pl
ac

eb
o

gr
ou

ps
co

m
bi

ne
d)

co
m

bi
ne

d)

42
2



R
ep

or
t

A
dv

er
se

ev
en

ts
da

ta
In

te
rv

en
ti

on
s

N
ot

es
;

D
if

fe
re

nc
e

in
pr

op
or

ti
on

o
fp

at
ie

nt
s

re
po

rt
ed

re
po

rt
in

g
ad

ve
rs

e
ev

en
ts

(9
5%

C
I)

R
ya

n
E

rg
ot

am
in

e
2

E
rg

os
ti

ne
P

la
ce

bo
E

rg
ot

am
in

e
+

ca
ff

ii
ne

ys
.p

la
ce

bo
:

19
70

m
g

+
ca

ff
ei

ne
2

m
g

+
0.

41
(0

.2
2

to
0.

57
)

#1
41

50
2

0
0

m
g

ca
ff

ei
ne

2
0

0
m

g
E

rg
os

ti
ne

+
ca

ff
ei

ne
ys

.p
la

ce
bo

:
0.

23
(0

.0
4

to
0.

4)
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
48

*
48

*
48

*
N

um
be

r
o

fa
tt

ac
ks

tr
ea

te
d:

48
48

48
E

rg
ot

am
in

e
+

ca
ff

ii
ne

ys
.

er
go

st
in

e
+

ca
ff

ei
ne

:
N

um
be

r
o

fp
at

ie
nt

s
re

po
rt

in
g

A
E

s:
31

(6
5%

)
22

(4
6%

)
11

(2
3%

)
0.

19
(-

0.
01

to
0.

37
)

N
um

be
r

o
fa

tt
ac

ks
w

it
h

:1:
1

A
E

s:
N

/S
N

/S
N

/S
T

ot
al

nu
m

be
r
o

fA
E

s
re

po
rt

ed
:

33
23

12
N

ot
e:

O
ne

pa
ti

en
ti

n
th

e
er

go
ta

m
in

e
+

ca
ff

ei
ne

gr
ou

p
is

re
po

rt
ed

to
ha

ve
N

um
be

r
o

fp
at

ie
nt

s
w

it
h:

n
(%

)
n

(%
)

n
(%

)
di

sc
on

ti
nu

ed
tr

ea
tm

en
td

ue
to

an
ad

ve
rs

e
N

au
se

a
20

(4
2%

)
16

(3
3%

)
8

(1
7%

)
ev

en
t,

bu
ti

ti
s

un
cl

ea
r

fr
om

th
e

re
po

rt
V

om
it

in
g

6
(1

2%
)

4
(8

%
)

2
(4

%
)

w
he

th
er

th
e

pa
ti

en
tw

it
hd

re
w

fr
om

th
e

tr
ia

l
D

ro
w

si
ne

ss
2

(4
%

)
1

(2
%

)
1

(2
%

)
or

si
m

pl
y

fa
il

ed
to

co
m

pl
et

e
th

e
er

go
ta

m
in

e
N

er
vo

us
ne

ss
1

(2
%

)
1

(2
%

)
0

+
ca

ff
ei

ne
tr

ea
tm

en
tp

ro
to

co
lf

or
an

V
er

ti
go

2
(4

%
)

1
(2

%
)

1
(2

%
)

in
di

vi
du

al
he

ad
ac

he
(e

.g
.,

by
ta

ki
ng

on
ly

th
e

D
ys

pn
ea

1
(2

%
)

0
0

in
it

ia
ld

os
e)

.
T

re
m

bl
in

g
fe

el
in

g
1

(2
%

)
0

0

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
(S

ee
no

te
)

0
0

R
ya

n
M

id
ri

n®
Is

om
et

he
p-

P
la

ce
bo

Is
om

et
he

pt
en

e
ys

.p
la

ce
bo

:
19

74
2

ca
ps

te
ne

0.
03

3
(-

0.
12

to
0.

19
)

#1
40

00
1

3
0

m
g

M
id

ri
n®

ys
.p

la
ce

bo
:

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

60
*

60
*

60
*

0.
01

7
(-

0.
14

to
0.

17
)

N
um

be
r

o
fa

tt
ac

ks
tr

ea
te

d:
12

0
12

0
12

0
Is

om
et

he
pt

en
e

ys
.

M
id

ri
n®

:
N

um
be

r
o

fp
at

ie
nt

s
re

po
rt

in
gA

E
s:

16
(2

7%
)

17
(2

8%
)

15
(2

5%
)

0.
01

7
(-

0.
14

to
0.

17
)

N
um

be
r

o
fa

tt
ac

ks
w

it
h

:1:
1

A
E

s:
N

/S
N

/S
N

/S
T

ot
al

nu
m

be
r

o
fA

E
s

re
po

rt
ed

:
N

/S
N

/S
N

/S

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
N

/S
N

/S
N

/S

42
3



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

re
p

o
rt

ed
In

te
rv

en
ti

on
s

N
ot

es
;

D
if

fe
re

nc
e

in
p

ro
p

o
rt

io
n

o
fp

at
ie

nt
s

re
p

o
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5
%

C
I)

S
al

on
en

,
S

um
at

ri
pt

an
(i

n)
I,

5,
10

,2
0,

P
la

ce
bo

A
sh

fo
rd

,
40

m
g;

on
e-

no
st

ri
la

pp
li

ca
ti

on
D

ah
lO

f,
et

al
.

19
94

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

20
5

40
#3

59
20

(S
tu

d
y

1)
N

um
be

r
o

fp
at

ie
nt

s
re

po
rt

in
g

A
E

s:
76

(3
7%

)
5

(1
3%

)
N

um
be

r
o

fA
E

s
re

po
rt

ed
:

N
/S

N
/S

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
m

os
tc

om
m

on
(
~
3
%

o
fp

at
ie

nt
s)

A
E

s:
n

(%
)

n
(%

)
D

is
tu

rb
an

ce
o

ft
as

te
35

(1
7%

)
3

(8
%

)
N

au
se

a
an

d/
or

vo
m

it
in

g
12

(6
%

)
1

(3
%

)
M

al
ai

se
/f

at
ig

ue
2

(1
%

)
1

(3
%

)
F

lu
sh

8
(4

%
)

0
D

iz
zi

ne
ss

/v
er

ti
go

4
(2

%
)

1
(3

%
)

D
is

or
de

rs
o

ft
he

na
sa

l
ca

vi
ty

/s
in

us
es

6
(3

%
)

1
(3

%
)

T
hr

oa
ts

ym
pt

om
s

6
(3

%
)

0

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
N

/S
N

/S

S
al

on
en

,
S

um
at

ri
pt

an
(i

n)
1,

5,
1

0
,2

0
,

P
la

ce
bo

A
sh

fo
rd

,
40

m
g;

tw
o-

no
st

ri
l

ap
pl

ic
at

io
n

D
ah

lo
f,

et
al

.
19

94
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
17

8
32

#3
59

20
(S

tu
dy

2)
N

um
be

r
o

fp
at

ie
nt

s
re

po
rt

in
g

A
E

s:
59

(3
3%

)
8

(2
5%

)
N

um
be

r
o

fA
E

s
re

po
rt

ed
:

N
/S

N
/S

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
m

os
tc

om
m

on
(
~
3
%

o
fp

at
ie

nt
s)

A
E

s:
n

(%
)

n
(%

)
D

is
tu

rb
an

ce
o

ft
as

te
23

(1
3%

)
0

N
au

se
a

an
d/

or
vo

m
it

in
g

12
(7

%
)

1
(3

%
)

H
ea

da
ch

e
11

(6
%

)
0

M
al

ai
se

/f
at

ig
ue

7
(4

%
)

1
(3

%
)

D
iz

zi
ne

ss
/v

er
ti

go
5

(3
%

)
1

(3
%

)
D

is
or

de
rs

o
ft

he
na

sa
lc

av
it

y/
si

nu
se

s
4

(2
%

)
1

(3
%

)
T

hr
oa

ts
ym

pt
om

s
2

(1
%

)
1

(3
%

)

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
N

/S
N

/S

42
4

Su
m

at
ri

pt
an

ys
.p

la
ce

bo
:

0.
24

(0
.1

1
to

0.
36

)

Su
m

at
ri

pt
an

ys
.p

la
ce

bo
:

0.
07

5
(-

0.
09

to
0.

24
)



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

p
ro

p
o

rt
io

n
o

fp
at

ie
nt

s
re

p
o

rt
ed

re
p

o
rt

in
g

ad
v

er
se

ev
en

ts
(9

5%
C

I)

S
ar

g
en

t,
N

ap
ro

xe
n

E
rg

ot
am

in
e

P
la

ce
bo

B
au

m
el

,
so

di
um

2
g

+
ca

ff
ei

ne
P

et
er

s,
et

al
.

8
2

5
m

g
(d

os
e

N
/S

)
19

88
#9

24
0

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

48
48

53
N

um
be

r
o

fa
tt

ac
ks

tr
ea

te
d:

N
/S

N
/S

N
/S

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

N
/S

N
/S

N
/S

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
se

ve
re

A
E

s:
1

(2
%

)
8

(1
7%

)
1

(2
%

)
N

um
be

r
o

fa
tt

ac
ks

w
it

h
~

1
A

E
s:

N
/S

N
/S

N
/S

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

N
/S

N
/S

N
/S

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
1

2

S
ar

ge
nt

,
S

um
at

ri
pt

an
S

um
at

ri
pt

an
S

um
at

ri
pt

an
P

la
ce

bo
Su

m
at

ri
pt

an
25

m
g

vs
.p

la
ce

bo
:

K
ir

ch
n

er
,

(p
o)

10
0

m
g

(p
o)

5
0

m
g

(p
o)

25
m

g
0.

01
4

(-
0.

16
8

to
0.

19
6)

D
av

is
,e

ta
l.

19
95

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

46
46

48
47

Su
m

at
ri

pt
an

5
0

m
g

vs
.p

la
ce

bo
:

#5
12

40
0.

07
1

(-
0.

11
9

to
0.

25
6)

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

15
(3

3%
)

17
(3

7%
)

15
(3

1%
)

14
(3

0%
)

N
um

be
r

o
fA

E
s

re
po

rt
ed

:
N

/S
N

/S
N

/S
N

/S
Su

m
at

ri
pt

an
10

0
m

g
vs

.p
la

ce
bo

:
0.

02
8

(-
0.

15
8

to
0.

21
2)

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
m

os
tc

om
m

on
(
~
3

pa
ti

en
ts

in
an

y
tr

ea
tm

en
tg

ro
up

)
A

E
s:

n
(%

)
n

(%
)

n
(%

)
n

(%
)

N
au

se
a/

vo
m

it
in

g
6

(1
3)

5
(1

1)
1

(2
)

8
(1

7)
D

iz
zi

ne
ss

/v
er

ti
go

2
(4

)
3

(7
)

1
(2

)
2

(4
)

D
ro

w
si

ne
ss

/s
ed

at
io

n
2

(4
)

0
(0

)
3

(6
)

0
(0

)
T

in
gl

in
g

3
(7

)
2

(4
)

3
(6

)
2

(4
)

C
hi

ll
s

1
(2

)
0

(0
)

3
(6

)
2

(4
)

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
0

0
0

0

S
le

tt
ne

s
an

d
S

ja
as

ta
d

19
77

#5
62

00

E
rg

ot
am

in
e

ta
rt

ra
te

2
m

g
+

m
et

oc
lo

pr
am

id
e

10
m

g
vs

.
er

go
ta

m
in

e
ta

rt
ra

te
2

m
g

+
pl

ac
eb

o:
T

he
ar

ti
cl

e
st

at
es

th
at

no
ad

ve
rs

e
ev

en
ts

w
er

e
re

po
rt

ed
du

ri
ng

th
e

co
ur

se
o

ft
h

e
tr

ia
l.

42
5



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

S
om

er
vi

ll
e

M
er

sy
nd

ol
®

P
la

ce
bo

19
76

2
ta

bs
#1

17
00

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

28
*

28
*

N
um

be
r

o
fa

tt
ac

ks
tr

ea
te

d:
28

28

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

N
/S

N
/S

N
um

be
r

o
fa

tt
ac

ks
w

it
h

~
1

A
E

s:
N

/S
N

/S
T

ot
al

nu
m

be
r

o
fA

E
s

re
po

rt
ed

:
N

/S
N

/S

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
on

ly
sp

ec
if

ic
A

E
m

en
tio

ne
d:

n
(%

)
n

(%
)

D
ro

w
si

ne
ss

an
d

a
fe

el
in

g
o

fr
el

ax
at

io
n

16
(5

7%
)

5
(1

8%
)

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
N

/S
N

/S

42
6



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

p
ro

p
o

rt
io

n
o

fp
at

ie
nt

s
re

po
rt

ed
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

S
ub

cu
ta

ne
ou

s
S

um
at

ri
pt

an
S

um
at

ri
pt

an
S

um
at

ri
pt

an
P

la
ce

bo
P

la
ce

bo
+

S
u

m
at

ri
p

ta
n

(s
c)

6
m

g
(s

c)
6

m
g

(s
c)

6
m

g
pl

ac
eb

o
In

te
rn

at
io

na
l

+
pl

ac
eb

o
+

su
m

at
ri

pt
an

S
tu

d
y

G
ro

u
p

(s
c)

6
m

g
19

91
#2

23
0

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

20
3

11
1

10
9

13
93

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

N
/S

N
/S

N
/S

N
/S

N
/S

N
um

be
r

o
fA

E
s

re
po

rt
ed

:
N

/S
N

/S
N

/S
N

/S
N

/S

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
m

os
tf

re
qu

en
tl

y
(n

ot
de

fi
ne

d)
re

po
rt

ed
A

E
s:

n
(%

)
n

(%
)

n
(%

)
n

(%
)

n
(%

)
In

je
ct

io
n-

si
te

re
ac

ti
on

26
(1

3%
)

23
(2

1%
)

17
(1

6%
)

0
4

(4
%

)
N

au
se

a
or

vo
m

it
in

g
12

(6
%

)
6

(5
%

)
7

(6
%

)
0

5
(5

%
)

F
lu

sh
in

g
10

(5
%

)
6

(5
%

)
5

(5
%

)
2

(1
5%

)
2

(2
%

)
W

ar
m

or
ho

ts
en

sa
ti

on
22

(1
1%

)
6

(5
%

)
7

(6
%

)
0

5
(5

%
)

F
ee

li
ng

o
fh

ea
vi

ne
ss

24
(1

2%
)

6
(5

%
)

17
(1

6%
)

2
(1

5%
)

0
P

re
ss

ur
e

se
ns

at
io

n
18

(9
%

)
6

(5
%

)
2

(2
%

)
1

(8
%

)
1

(1
%

)
W

ea
kn

es
s

6
(3

%
)

1
«

1
%

)
3

(3
%

)
1

(8
%

)
1

(1
%

)
D

ro
w

si
ne

ss
or

se
da

ti
on

2
(1

%
)

6
(5

%
)

4
(4

%
)

0
1

(1
%

)
D

iz
zi

ne
ss

or
ve

rt
ig

o
2

(1
%

)
2

(2
%

)
7

(6
%

)
0

2
(2

%
)

M
al

ai
se

or
fa

ti
gu

e
8

(4
%

)
3

(3
%

)
4

(4
%

)
2

(1
5%

)
1

(1
%

)
P

ar
es

th
es

ia
6

(3
%

)
4

(4
%

)
2

(2
%

)
0

0
T

in
gl

in
g

6
(3

%
)

4
(4

%
)

9
(8

%
)

1
(8

%
)

1
(1

%
)

H
ea

da
ch

e
1

«
1

%
)

7
(6

%
)

7
(6

%
)

0
2

(2
%

)

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
N

/S
N

/S
N

/S
N

/S
N

/S

42
7



R
ep

or
t

A
dv

er
se

ev
en

ts
d

at
a

In
te

rv
en

ti
on

s
re

po
rt

ed

S
um

at
ri

pt
an

Su
m

at
ri

pt
an

S
um

at
ri

pt
an

P
la

ce
bo

P
la

ce
bo

+
A

ut
o-

In
je

ct
or

(s
c)

6
m

g
(s

c)
6

m
g

pl
ac

eb
o

S
tu

dy
G

ro
up

+
19

91
su

m
at

ri
pt

an
#1

31
0

(s
c)

6
m

g
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
10

7
20

60
48

N
um

be
ro

fp
at

ie
nt

s
w

it
h

60
/1

55
(3

9%
)

15
/8

0
(1

9%
)

dr
ug

-r
el

at
ed

A
E

s:
(b

ot
h

su
m

at
ri

pt
an

gr
ou

ps
(b

ot
h

pl
ac

eb
o

gr
ou

ps
co

m
bi

ne
d)

co
m

bi
ne

d)

N
um

be
r

o
fd

ru
g-

re
la

te
d

A
E

s
re

po
rt

ed
:

N
/S

N
/S

N
/S

N
/S

N
um

be
r

o
fp

at
ie

nt
s

w
ith

m
os

tc
om

m
on

ly
(n

ot
de

fi
ne

d)
re

po
rt

ed
dr

ug
-r

el
at

ed
A

E
s:

n
(%

)
n

(%
)

n
(%

)
n

(%
)

F
lu

sh
in

g
7

(7
%

)
0

0
0

N
au

se
a/

vo
m

it
in

g
7

(7
%

)
5

(1
0%

)
0

3
(5

%
)

In
je

ct
io

n
si

te
re

ac
tio

n
11

(1
0%

)
4

(8
%

)
0

2
(3

%
)

N
ec

k
pa

in
/s

tif
fu

es
s

5
(5

%
)

2
(4

%
)

0
0

W
or

se
ni

ng
o

fm
ig

ra
in

e
0

4
(8

%
)

1
(5

%
)

3
(5

%
)

D
iz

zi
ne

ss
/v

er
ti

go
7(

7%
)

2
(4

%
)

0
0

M
al

ai
se

/f
at

ig
ue

4(
4%

)
1(

2%
)

1(
5%

)
0

N
um

bn
es

s
3

(3
%

)
2

(4
%

)
0

1(
2%

)
F

ee
li

ng
o

fh
ea

vi
ne

ss
3

(3
%

)
0

1(
5%

)
0

W
ith

dr
aw

al
s

du
e

to
3

0
dr

ug
-r

el
at

ed
A

E
s:

(b
ot

h
su

m
at

ri
pt

an
gr

ou
ps

(b
ot

h
pl

ac
eb

o
gr

ou
ps

co
m

bi
ne

d)
co

m
bi

ne
d)

42
8

N
ot

es
;

D
if

fe
re

nc
e

in
pr

op
or

ti
on

o
fp

at
ie

nt
s

re
po

rt
in

g
ad

ve
rs

e
ev

en
ts

(9
5%

C
I)

D
ru

g-
re

la
te

d
A

E
s:

Su
m

at
ri

pt
an

(1
-2

do
se

s)
vs

.p
la

ce
bo

(1
-2

do
se

s)
:

0.
19

7
(0

.0
80

to
0.

30
9)



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

ed
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

T
fe

lt
-H

an
se

n,
L

ys
in

e
S

um
at

ri
pt

an
P

la
ce

bo
Su

m
at

ri
pt

an
vs

.
pl

ac
eb

o:
H

en
ry

,
ac

et
yl

sa
li

cy
l-

(p
o)

10
0

m
g

0.
16

0
(0

.0
58

to
0.

25
9)

M
ul

de
r,

et
al

.
at

e
16

20
m

g
19

95
+

m
et

oc
1o

pr
a-

L
A

S
+

m
et

oc
lo

pr
am

id
e

vs
.p

la
ce

bo
:

#5
37

80
m

id
e

IO
m

g
0.

03
8

(-
0.

05
1

to
0.

13
)

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

13
8

12
5

12
6

L
A

S
+

m
et

oc
lo

pr
am

id
e

vs
.

su
m

at
ri

pt
an

:
N

um
be

r
o

fa
tt

ac
ks

tr
ea

te
d:

N
/S

N
/S

N
/S

-0
.1

2
(-

0.
22

to
-0

.0
19

)

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
~

1
A

E
s

(u
p

to
2

at
ta

ck
s)

:
25

(1
8%

)
38

(3
0%

)
18

(1
4%

)
N

um
be

r
o

fA
E

s
re

po
rt

ed
:

38
86

30

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s

de
em

ed
by

in
ve

st
ig

at
or

s
to

be
se

ve
re

:
2

(1
%

)
1

(1
%

)
1

(1
%

)

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
in

di
vi

du
al

A
E

s
(b

ot
h

at
ta

ck
s

co
m

bi
ne

d;
co

m
pl

et
e

lis
t)

:
n

(%
)

n
(%

)
n

(%
)

N
au

se
a/

vo
m

it
in

g
3

(2
%

)
14

(1
1%

)
11

(9
%

)
S

om
no

le
nc

e
12

(9
%

)
6

(5
%

)
0

F
at

ig
ue

/w
ea

kn
es

s
3

(2
%

)
8

(6
%

)
3

(2
%

)
A

bd
om

in
al

pa
in

7
(5

%
)

6
(5

%
)

2
(2

%
)

C
on

st
ri

ct
io

n
of

th
ro

at
lc

he
st

pa
in

0
6

(5
%

)
0

P
ar

ae
st

he
si

ae
0

6
(5

%
)

0
H

ea
vi

ne
ss

in
lo

w
er

li
m

bs
0

5
(4

%
)

0
B

ac
k

or
ne

ck
pa

in
0

4
(3

%
)

0
S

yn
co

pe
0

3
(2

%
)

0
V

er
ti

go
/d

iz
zi

ne
ss

1
(1

%
)

3
(2

%
)

1
(1

%
)

M
is

ce
ll

an
eo

us
12

(9
%

)
25

(2
0%

)
13

(1
0%

)

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
1

4
2

42
9



R
ep

o
rt

T
fe

lt
-H

an
se

n
an

d
O

le
se

n
19

84
#2

34

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

A
sp

ir
in

6
5

0
m

g
+

m
et

oc
lo

pr
a

m
id

e
IO

m
g

A
sp

ir
in

6
5

0
m

g

In
te

rv
en

ti
on

s

P
la

ce
bo

N
ot

es
;

D
if

fe
re

nc
e

in
pr

op
or

ti
on

o
fp

at
ie

nt
s

re
po

rt
in

g
ad

ve
rs

e
ev

en
ts

(9
5%

C
I)

N
ot

e:
A

ut
ho

rs
st

at
e

th
at

th
er

e
w

as
no

co
ns

is
te

nt
pa

tt
er

n
re

la
ti

ng
an

y
o

ft
he

A
E

s
de

sc
ri

be
d

at
le

ft
to

an
y

o
ft

he
fo

rm
s

o
f

tr
ea

tm
en

t.

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

N
um

be
r

o
fa

tt
ac

ks
tr

ea
te

d:

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

N
um

be
r

o
fa

tt
ac

ks
w

it
h
~

1
A

E
s:

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

N
um

be
r

o
fa

tt
ac

ks
w

ith
:

V
er

ti
go

N
au

se
a

R
es

tl
es

sn
es

s
W

ar
m

ne
ss

in
th

e
fa

ce
In

cr
ea

se
d

vo
m

it
in

g
or

na
us

ea
D

if
fi

cu
lt

y
fa

ll
in

g
as

le
ep

D
iz

zi
ne

ss
N

er
vo

us
ne

ss
H

ic
cu

ps
S

to
m

ac
h

pa
in

S
tu

ff
in

es
s

in
th

e
no

se
T

ir
ed

ne
ss

W
it

hd
ra

w
al

s
du

e
to

A
E

s:

N
/S 94 N
/S

11
(1

2%
)

N
/S

n
(%

)
N

/S
N

/S
N

/S
N

/S
N

/S
N

/S
N

/S
N

/S
N

/S
N

/S
N

/S
N

/S

N
/S

N
/S

N
/S

88
97

N
/S

N
/S

7
(8

%
)

12
(1

2%
)

N
/S

N
/S

n
(%

)
n

(%
)

N
/S

N
/S

N
/S

N
/S

N
/S

N
/S

N
/S

N
/S

N
/S

N
/S

N
/S

N
/S

N
/S

N
/S

N
/S

N
/S

N
/S

N
/S

N
/S

N
/S

N
/S

N
/S

N
/S

N
/S

N
/S

N
/S

T
ok

ol
a,

K
an

ga
sn

ie
m

i,
N

eu
vo

ne
n,

et
al

.
19

84
#5

57
0

T
ol

fe
na

m
ic

ac
id

20
0

m
g,

m
et

oc
lo

pr
am

id
e

10
m

g,
ca

ff
ei

ne
10

0
m

g,
to

lf
en

am
ic

ac
id

20
0

m
g

+
m

et
oc

lo
pr

am
id

e
10

m
g,

to
lf

en
am

ic
ac

id
20

0
m

g
+

ca
ff

ei
ne

10
0

m
g,

an
d

pl
ac

eb
o:

M
il

d
ad

ve
rs

e
ev

en
ts

w
er

e
re

po
rt

ed
in

47
/4

82
at

ta
ck

s
(n

o
br

ea
kd

ow
n

by
in

te
rv

en
ti

on
gi

ve
n)

.
N

au
se

a
w

as
re

po
rt

ed
as

a
si

de
-e

ff
ec

ti
n

on
ly

7%
o

fa
tt

ac
ks

.
T

he
re

w
er

e
no

si
gn

if
ic

an
td

if
fe

re
nc

es
am

on
g

th
e

in
te

rv
en

ti
on

s
as

fa
r

as
th

e
in

ci
de

nc
e

o
fa

dv
er

se
ev

en
ts

w
as

co
nc

er
ne

d.

43
0



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

p
ro

p
o

rt
io

n
o

f
pa

ti
en

ts
re

po
rt

ed
re

p
o

rt
in

g
ad

ve
rs

e
ev

en
ts

(9
5%

C
I)

T
ou

ch
on

,
S

um
at

ri
pt

an
D

H
E

(i
n)

Su
m

at
ri

pt
an

vs
.

D
H

E
:

B
er

ti
n,

(s
c)

6
m

g
1

m
g

0.
21

(0
.1

3
to

0.
28

)
P

il
gr

im
,e

t
al

.
·1

99
6

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

27
8*

27
7*

#5
61

80
N

um
be

r
o

fa
tt

ac
ks

tr
ea

te
d:

27
8

27
7

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

12
0

(4
3%

)
62

(2
2%

)
N

um
be

r
o

fa
tt

ac
ks

w
it

h:
;,

1
A

E
s:

12
0

(4
3%

)
62

(2
2%

)
T

ot
al

nu
m

be
r

o
fA

E
s

re
po

rt
ed

:
N

/S
N

/S

N
um

be
r

o
fa

tt
ac

ks
/p

at
ie

nt
s

w
it

h
m

os
t

co
m

m
on

(n
ot

de
fi

ne
d)

A
E

s:
n

(%
)

n
(%

)
M

al
ai

se
/f

at
ig

ue
25

(9
%

)
N

/S
F

lu
sh

in
g

17
(6

%
)

N
/S

N
au

se
a

19
(7

%
)

14
(5

%
)

T
in

gl
in

g
14

(5
%

)
N

/S
In

je
ct

io
n

si
te

re
ac

ti
on

s
14

(5
%

)
N

/S
D

is
or

de
r

o
ft

he
na

sa
l

ca
vi

ty
/s

in
us

N
/S

17
(6

%
)

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
3

T
re

ve
s,

N
ap

ro
xe

n
E

rg
ot

am
in

e
S

tr
ei

ff
le

r,
an

d
so

di
um

2
m

g
K

or
cz

yn
7

5
0

m
g

19
92

#1
52

0
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
N

/S
N

/S
N

um
be

r
o

fa
tt

ac
ks

tr
ea

te
d:

N
/S

N
/S

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

8
3

N
um

be
ro

fa
tt

ac
ks

w
it

h:
;,

1
A

E
s:

N
/S

N
/S

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

N
/S

N
/S

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
(c

om
pl

et
e

lis
t)

:
n

(%
)

n
(%

)
N

au
se

a
0

2
G

as
tr

oi
nt

es
ti

na
l

di
sc

om
fo

rt
7

0
G

en
er

al
w

ea
kn

es
s

1
0

L
ig

ht
he

ad
ed

ne
ss

0
1

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
6

2

43
1



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

•

T
u

lu
n

ay
,

D
H

E
(i

n)
P

la
ce

bo
K

ar
an

,A
yd

in
,

1
-2

m
g

et
al

.
19

87
N

um
be

ro
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

15
*

15
*

#3
28

0
N

um
be

r
o

fa
tt

ac
ks

tr
ea

te
d:

29
28

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

3
(2

0%
)

1
(7

%
)

N
um

be
r

o
fa

tta
ck

s
w

it
h
~

1
A

E
s:

N
/S

N
/S

T
ot

al
nu

m
be

r
o

fA
E

s
re

po
rt

ed
:

N
/S

N
/S

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
(c

om
pl

et
e

lis
t)

:
n

(%
)

n
(%

)
N

au
se

a
1

(7
%

)
0

N
os

e
an

d
th

ro
at

ir
ri

ta
ti

on
3

(2
0%

)
0

U
np

le
as

an
tf

ee
li

ng
in

no
se

an
d

th
ro

at
0

1
(7

%
)

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
N

/S
N

/S

D
H

E
vs

.p
la

ce
bo

:
0.

13
(-

0.
12

to
0.

36
)

U
zo

ga
ra

,
S

he
eh

an
,

M
an

sc
hr

ec
k,

et
al

.
19

86
#4

16
0

M
ig

ra
le

ve
®

(2
ta

bs
)

vs
.

pl
ac

eb
o:

"T
he

re
w

as
no

st
at

is
ti

ca
ll

y
si

gn
if

ic
an

td
if

fe
re

nc
e

be
tw

ee
n

th
e

co
ll

ec
ti

ve
si

de
ef

fe
ct

sc
or

es
o

ft
he

M
ig

ra
le

ve
an

d
pl

ac
eb

o
gr

ou
ps

.
N

au
se

a,
up

se
t

st
om

ac
h,

m
ild

se
da

tio
n,

dr
y

m
ou

th
an

d
co

ns
ti

pa
ti

on
w

er
e

am
on

g
th

e
si

de
ef

fe
ct

s
ex

pe
ri

en
ce

d
by

th
os

e
on

M
ig

ra
le

ve
"

(p
.

23
5)

.
"[

N
]o

ne
o

ft
he

se
si

de
ef

fe
ct

s
w

er
e

se
ve

re
en

ou
gh

to
w

ar
ra

nt
m

aj
or

al
te

ra
ti

on
or

di
sc

on
ti

nu
at

io
n

of
M

ig
ra

le
ve

"
(p

.
23

6)
.

43
2



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

ed
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

V
is

se
r,

K
le

in
,

Z
ol

m
it

ri
pt

an
Z

ol
m

it
ri

pt
an

Z
ol

m
it

ri
pt

an
P

la
ce

bo
N

ot
e:

D
at

a
at

le
ft

ar
e

fo
r

A
E

s
ex

pe
ri

en
ce

d
C

ox
,e

ta
l.

2
5

m
g

5
m

g
I

m
g

be
tw

ee
n

0
an

d
2

hr
s

on
ly

.
B

ey
on

d
th

at
,

19
96

au
th

or
s

st
at

ed
on

ly
th

at
"[

t]
he

nu
m

be
r

o
f

#5
53

80
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
21

21
22

20
pa

ti
en

ts
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
ov

er
th

e
N

um
be

r
o

fa
tt

ac
ks

tr
ea

te
d:

21
21

22
20

24
-h

ou
r

st
ud

y
pe

ri
od

ro
se

w
it

h
in

cr
ea

si
ng

cu
m

ul
at

iv
e

do
se

s
o

f3
11

C
90

.
A

st
he

ni
a,

N
um

be
r

o
fp

at
ie

nt
sr

ep
or

ti
ng

A
E

s:
N

/S
N

/S
N

/S
N

/S
so

m
no

le
nc

e,
dr

y
m

ou
th

,
an

d
(n

on
-c

he
st

)
N

um
be

r o
fa

tta
ck

s
w

it
h
~

1
A

E
s:

N
/S

N
/S

N
/S

N
/S

pr
es

su
re

w
er

e
th

e
m

os
tf

re
qu

en
tl

y
ob

se
rv

ed
T

ot
al

nu
m

be
r

o
fA

E
s

re
po

rt
ed

:
N

/S
N

/S
N

/S
N

/S
ad

ve
rs

e
ev

en
ts

,a
nd

th
es

e
w

er
e

la
rg

el
y

re
po

rt
ed

in
th

e
16

-m
g

(1
+

15
m

g)
an

d
25

-m
g

N
um

be
ro

fp
at

ie
nt

s
w

it
h

m
os

tf
re

qu
en

tl
y

(5
+

20
m

g
or

25
m

g)
gr

ou
ps

."
E

ve
n

af
te

r
2

re
po

rt
ed

A
E

s
(n

ot
de

fm
ed

):
n

(%
)

n
(%

)
n

(%
)

n
(%

)
hr

s,
no

pa
ti

en
tw

it
hd

re
w

du
e

to
A

E
s.

C
ol

d
se

ns
at

io
ns

1
(5

%
)

1
(5

%
)

3
(1

4%
)

0
S

om
no

le
nc

e
2

(1
0%

)
1(

5%
)

0
0

N
on

-c
he

st
pr

es
su

re
2

(1
0%

)
0

1
(5

%
)

0
C

he
st

pr
es

su
re

2
(1

0%
)

0
0

0
H

yp
es

th
es

ia
2

(1
0%

)
0

0
0

D
ry

m
ou

th
1(

5%
)

0
1

(5
%

)
0

A
st

he
ni

a
1

(5
%

)
0

1
(5

%
)

0
U

nu
su

al
se

ns
at

io
ns

0
1

(5
%

)
1(

5%
)

0
D

ys
pe

ps
ia

0
0

0
1

(5
%

)
A

bd
om

in
al

pa
in

0
0

0
1

(5
%

)

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
0

0
0

0

W
ae

lk
en

s
D

om
pe

ri
do

ne
20

m
g,

30
m

g,
40

m
g:

N
o

ad
ve

rs
e

ev
en

ts
w

er
e

as
so

ci
at

ed
w

it
h

an
y

do
se

o
fd

om
pe

ri
do

ne
.

19
84

#5
56

0

43
3



R
ep

o
rt

A
dv

er
se

ev
en

ts
d

at
a

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

ed
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

W
at

er
s

E
rg

ot
am

in
e

P
la

ce
bo

N
ot

e:
T

he
da

ta
on

A
E

s
re

po
rt

ed
he

re
is

fo
r

19
70

b
2

m
g

th
os

e
pa

ti
en

ts
w

ho
co

m
pl

et
ed

th
e

cr
os

s-
ov

er
#1

33
40

on
ly

(n
=

79
/8

8)
.

O
ne

pa
ti

en
tw

it
hd

re
w

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

79
*

79
*

be
fo

re
co

m
pl

et
in

g
th

e
cr

os
s-

ov
er

du
e

to
N

um
be

r
o

fa
tta

ck
s

tr
ea

te
d:

N
/S

N
/S

gi
dd

in
es

s
as

so
ci

at
ed

w
it

h
er

go
ta

m
in

e
tr

ea
tm

en
t.

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

N
/S

N
/S

N
um

be
r

o
fa

tta
ck

s
w

it
h

<:
1

A
E

s:
N

/S
N

/S
T

ot
al

nu
m

be
r

o
fA

E
s

re
po

rt
ed

:
N

/S
N

/S

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
"p

ri
nc

ip
al

"
A

E
s

("
pr

in
ci

pa
l"

no
td

ef
in

ed
):

n
(%

)
n

(%
)

N
au

se
a

or
vo

m
it

in
g

12
(1

5%
)

3
(4

%
)

N
um

bn
es

s,
pi

ns
an

d
ne

ed
le

s
3

(4
%

)
0

G
id

dy
1

(1
%

)
0

H
ea

da
ch

e
w

or
se

1
(1

%
)

2
(3

%
)

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
(S

ee
no

te
)

0

W
in

n
er

,
S

um
at

ri
pt

an
D

.H
.E

.-
45

®
R

ic
al

de
,

(s
c)

6
m

g
(s

c)
1

m
g

L
ef

or
ce

,e
t

al
.

(1
-2

do
se

s)
(1

-2
do

se
s)

19
96

#5
12

90
N

um
be

r
o

fp
at

ie
nt

s
ev

al
ua

bl
e

fo
r

A
E

s:
15

8
15

2

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

N
/S

N
/S

N
um

be
r

o
fA

E
s

re
po

rt
ed

:
23

8
30

5

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
dr

ug
-r

el
at

ed
A

E
s:

N
/S

N
/S

N
um

be
r

o
fd

ru
g-

re
la

te
d

A
E

s
re

po
rt

ed
:

18
6

23
2

M
os

tc
om

m
on

dr
ug

-r
el

at
ed

A
E

s
(n

ot
pa

ti
en

ts
;

n=
#

A
E

s;
%

=
%

o
f

to
ta

ld
ru

g-
re

la
te

d
A

E
s)

:
n

(%
)

n
(%

)
In

je
ct

io
n-

si
te

re
ac

ti
on

s
33

(1
8%

)
89

(3
8%

)
N

au
se

a
11

(6
%

)
37

(1
6%

)
V

om
it

in
g

7
(4

%
)

15
(7

%
)

C
he

st
pa

in
11

(6
%

)
2

(1
%

)

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
0

2

43
4



R
ep

or
t

Y
ui

ll
,

S
w

in
bu

rn
,

an
d

L
iv

er
se

dg
e

19
72

#1
32

00

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

N
um

be
r

o
fa

tt
ac

ks
tr

ea
te

d:

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

N
um

be
r

o
fa

tt
ac

ks
w

it
h

;;,
I

A
E

s:
T

ot
al

nu
m

be
r

o
fA

E
s

re
po

rt
ed

:

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
(c

om
pl

et
e

li
st

):
M

il
d

dr
ow

si
ne

ss
F

ee
li

ng
o

fw
ea

kn
es

s
P

al
pi

ta
ti

on
s

D
ia

rr
he

a
D

iz
zi

ne
ss

W
it

hd
ra

w
al

s
du

e
to

A
E

s:

E
rg

ot
am

in
e

2
m

g
+

ca
ff

ei
ne

2
0

0
m

g

38
*

61

8
(2

1%
)

N
/S

N
/S

n
(0

/0
)

5
(1

3%
)

o o
1

(3
%

)
2

(5
%

)

N
/S

M
id

ri
d®

2
ca

ps

38
*

61

9
(2

4%
)

N
/S

N
/S

n
(%

)
2

(5
%

)
6

(1
5%

)
1

(3
%

)
o o

N
/S

In
te

rv
en

ti
on

s

43
5

N
ot

es
;

D
if

fe
re

nc
e

in
pr

op
or

ti
on

o
fp

at
ie

nt
s

re
po

rt
in

g
ad

ve
rs

e
ev

en
ts

(9
5%

C
I)

E
rg

ot
am

in
e

+
ca

ff
ii

ne
vs

.
M

id
ri

d®
:

-0
.0

26
(-

0.
21

to
0.

16
)

N
ot

e:
na

us
ea

an
d

vo
m

it
in

g
w

er
e

n
o

t
co

ns
id

er
ed

A
E

s.



R
ep

or
t

Z
ie

gl
er

,F
or

d,
K

ri
eg

le
r,

et
al

.
19

94
#2

16
0

D
ih

yd
ro


er

go
ta

m
in

e
N

as
al

S
pr

ay
M

ul
ti

ce
nt

er
In

ve
st

ig
at

or
s

[D
N

SM
I]

19
95

#5
08

30
(S

tu
dy

2)

A
dv

er
se

ev
en

ts
d

at
a

re
po

rt
ed

D
H

E
(i

n)
P

la
ce

bo
2

m
g

N
um

be
r

o
fp

at
ie

nt
s

ev
al

ua
bl

e
fo

r
A

E
s:

48
52

N
um

be
r

o
fa

tt
ac

ks
tr

ea
te

d:
N

/S
N

/S

N
um

be
r

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s:

14
(2

9%
)

6
(1

1%
)

N
um

be
r

o
fa

tt
ac

ks
w

it
h

;;,
1

A
E

s:
N

/S
N

/S
T

ot
al

nu
m

be
r

o
fA

E
s

re
po

rt
ed

:
24

8

N
um

be
r

o
fp

at
ie

nt
s

w
it

h
se

ve
re

re
ac

ti
on

s
o

ff
ol

lo
w

in
g

so
rt

:
n

(%
)

n
(%

)
N

as
al

co
ng

es
ti

on
3

(6
%

)
0

V
om

it
in

g
1

(2
%

)
0

N
au

se
a

1
(2

%
)

0
E

de
m

a
1

(2
%

)
0

N
um

be
r

o
fa

tt
ac

ks
w

it
h

m
os

tc
om

m
on

(n
ot

de
fi

ne
d)

A
E

s:
n

(%
)

n
(%

)
N

os
e

or
th

ro
at

pr
ob

le
m

s
14

(5
8%

)
3

(3
8%

)
B

it
te

r/
ab

no
rm

al
ta

st
e

4
(1

7%
)

0

W
it

hd
ra

w
al

s
du

e
to

A
E

s:
1

0

In
te

rv
en

ti
on

s
N

ot
es

;
D

if
fe

re
nc

e
in

pr
op

or
ti

on
o

fp
at

ie
nt

s
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
(9

5%
C

I)

N
ot

e:
D

at
a

fr
om

th
is

st
ud

y
al

re
ad

y
in

co
rp

or
at

ed
in

A
E

re
po

rt
o

fD
H

E
N

as
al

S
pr

ay
M

ul
ti

ce
nt

er
In

ve
st

ig
at

or
s,

19
95

,
ab

ov
e.

D
H

E
vs

.p
la

ce
bo

:
0.

17
(0

.0
17

to
0.

32
)

N
ot

e:
A

ll
tr

ea
tm

en
ts

or
al

ly
ad

m
in

is
te

re
d

un
le

ss
ot

he
rw

is
e

no
te

d.

A
bb

re
vi

at
io

ns
us

ed
in

th
is

ta
bl

e:

A
E

is
ad

ve
rs

e
ev

en
t.

C
I

is
co

nf
id

en
ce

in
te

rv
al

.
D

H
E

is
di

hy
dr

oe
rg

ot
am

in
e.

g
is

gr
am

.
G

U
s

ga
st

ro
in

te
st

in
al

.
H

A
is

he
ad

ac
he

.
in

is
in

tr
an

as
al

.
L

A
S

is
ly

si
ne

ac
et

yl
sa

li
cy

la
te

.
M

ed
is

m
ed

ic
at

io
n.

m
g

is
m

il
li

gr
am

.N
/S

is
no

ts
pe

ci
fi

ed
.p

o
is

pe
r

os
(o

ra
ll

y)
.p

r
is

pe
r

re
ct

um
(r

ec
ta

ll
y)

.
sc

is
su

bc
ut

an
eo

us
.

43
6



E
vi

de
nc

e
T

ab
le

18
.

P
er

ce
nt

ag
e

o
fp

a
tie

n
ts

re
po

rt
in

g
ad

ve
rs

e
ev

en
ts

(n
ot

ne
ce

ss
ar

ily
d

ru
g

re
la

te
d)

a
ft

e
rt

re
at

m
en

tw
ith

su
bc

ut
an

eo
us

su
m

at
ri

pt
an

(6
m

g
)*

P
er

ce
nt

ag
e

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s

R
ep

or
t

S
um

at
ri

pt
an

1
H

A
,

1
do

se
o

fs
tu

dy
m

ed
ic

at
io

n

P
la

ce
bo

D
if

fe
re

nc
e

in
pr

op
or

ti
on

,
su

m
at

ri
pt

an
vs

.
pl

ac
eb

o
(9

5
%

C
I)

N
ot

es

A
kp

un
on

u,
M

ut
gi

,
F

ed
en

na
n,

et
aI

.,
19

95
#4

41
30

B
at

es
,A

sh
fo

rd
,

D
aw

so
n,

et
aI

.,
19

94
#3

58
69

M
at

he
w

,D
ex

te
r,

C
ou

ch
,e

ta
I.,

19
92

#4
30

T
ou

ch
on

,B
er

ti
n,

P
il

gr
im

,e
ta

I.,
19

96
#5

61
80

46
/8

8
(5

2%
)

43
/9

4
(4

6%
)

25
/3

0
(8

3%
)

12
0/

27
8

(4
3%

)

13
/4

8
(2

7%
)

21
/8

3
(2

5%
)

34
/6

2
(5

5%
)

62
/2

77
(2

2%
)

.2
49

(.0
81

to
A

0
3

)

.2
03

(.
06

3
to

.3
35

)

.2
78

(.
08

8
to

A
4

8
)

.2
1

(.1
3

to
.2

8)
C

ro
ss

-o
ve

r
tr

ia
l;

1
H

A
tr

ea
te

d
w

it
h

ea
ch

in
te

rv
en

ti
on

1
H

A
,

u
p

to
2

do
se

s
o

fs
tu

dy
m

ed
ic

at
io

n

C
ad

y,
W

en
dt

,K
ir

ch
ne

r,
et

aI
.,

19
91

#1
75

0

G
ro

ss
,K

ay
,

T
ur

ne
r,

et
al

.,
19

94
#3

81
73

R
us

se
ll

,
H

ol
m


T

ho
m

se
n,

R
is

h0
j

N
il

es
en

,
19

94
#3

59
19

62
2/

73
4

(8
5%

)

33
/6

0
(5

5%
)

66
/2

24
(2

9%
)

19
7/

37
0

(5
3%

)

4/
26

(1
5%

)

15
/2

20
(7

%
)

43
7

.3
15

(.
25

7
to

.3
71

)

.3
87

(.
18

6
to

.5
57

)

.2
26

(.
15

6
to

.2
93

)

2n
d

do
se

co
ul

d
be

us
ed

ei
th

er
fo

r
co

nt
in

ui
ng

H
A

or
fo

r
re

cu
rr

en
ce

2n
d

do
se

co
ul

d
be

us
ed

ei
th

er
fo

r
co

nt
in

ui
ng

H
A

or
fo

r
re

cu
rr

en
ce

;
cr

os
s-

ov
er

st
ud

y



P
er

ce
nt

ag
e

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s

R
ep

o
rt

S
u

m
at

ri
p

ta
n

2
H

A
s,

u
p

to
2

do
se

s
o

fs
tu

dy
m

ed
ic

at
io

n
p

er
H

A

P
la

ce
bo

D
if

fe
re

nc
e

in
p

ro
p

o
rt

io
n

,
su

m
at

ri
p

ta
n

vs
.

pl
ac

eb
o

(9
5%

e
l)

N
ot

es

F
ac

ch
in

et
ti

,B
on

el
li

e,
K

an
ga

sn
ie

m
i,

et
aI

.,
19

95
#5

15
10

54
/1

15
(4

7%
)

34
/1

11
(3

1%
)

.1
6

(.
04

to
.0

28
)

O
pt

io
na

12
nd

do
se

fo
r

re
cu

rr
en

ce

*I
nc

lu
de

s
al

lt
ri

al
s

w
it

h
da

ta
on

th
e

pe
rc

en
ta

ge
o

fp
at

ie
nt

s
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts

A
bb

re
vi

at
io

ns
us

ed
in

th
is

ta
bl

e:

A
E

is
ad

ve
rs

e
ev

en
t.

C
I

is
co

nf
id

en
ce

in
te

rv
al

.
H

A
is

he
ad

ac
he

.
m

g
is

m
il

li
gr

am
.

43
8



E
vi

de
nc

e
T

ab
le

19
.

P
er

ce
nt

ag
e

o
fp

a
tie

n
ts

re
po

rt
in

g
dr

ug
-r

el
at

ed
ad

ve
rs

e
ev

en
ts

a
ft

e
rt

re
a

tm
e

n
tw

ith
su

b
cu

ta
n

e
o

u
s

su
m

at
ri

pt
an

(6
m

g
)*

P
er

ce
nt

ag
e

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s

R
ep

o
rt

S
u

m
at

ri
p

ta
n

1
H

A
,

u
p

to
2

do
se

s
o

fs
tu

dy
m

ed
ic

at
io

n

P
la

ce
bo

D
if

fe
re

nc
e

in
p

ro
p

o
rt

io
n

,
su

m
at

ri
p

ta
n

vs
.

pl
ac

eb
o

(9
5%

e
l)

N
ot

es

C
ad

y,
W

en
dt

,K
ir

ch
ne

r,
et

aI
.,

19
91

#1
75

0

S
um

at
ri

pt
an

A
ut

o
In

je
ct

or
S

tu
dy

G
ro

up
,

19
91

#1
31

0

B
ou

ss
er

,
d'

A
ll

en
s,

an
d

R
ic

ha
rd

,
19

93
#1

93
0

H
en

ry
an

d
d

'A
ll

en
s,

19
93

#1
39

0

G
ro

ss
,K

ay
,T

ur
ne

r,
et

aI
.,

19
94

#3
81

73

60
0/

73
4

(8
2%

)

60
/1

55
(3

9%
)

34
/9

2
(3

7%
)

10
/3

7
(2

7%
)

30
/6

0
(5

0%
)

15
6/

37
0

(4
2%

)

15
/8

0
(1

9%
)

2/
89

(2
%

)

1/
39

(3
%

)

4/
26

(1
5%

)

.3
96

(.
33

7
to

.4
52

)

.1
97

(.
08

0
to

.3
09

)

.3
44

(.
23

7
to

.4
43

)

.2
40

(.
08

3
to

.3
86

)

.3
37

(.
13

8
to

.5
09

)

2n
d

do
se

co
ul

d
be

us
ed

ei
th

er
fo

r
co

nt
in

ui
ng

H
A

or
fo

r
re

cu
rr

en
ce

2n
d

do
se

co
ul

d
be

us
ed

ei
th

er
fo

r
co

nt
in

ui
ng

H
A

or
fo

r
re

cu
rr

en
ce

2
H

A
s,

u
p

to
2

do
se

s
o

fs
tu

dy
m

ed
ic

at
io

n
p

er
H

A

F
ac

ch
in

et
ti

,B
on

el
li

e,
K

an
ga

sn
ie

m
i,

et
aI

.,
19

95
#5

15
10

53
/1

15
(4

6%
)

28
/1

11
(2

5%
)

.2
1

(.
08

to
.3

3)
O

pt
io

na
l2

nd
do

se
fo

r
re

cu
rr

en
ce

*I
nc

lu
de

s
al

lt
ri

al
s

w
it

h
da

ta
on

th
e

pe
rc

en
ta

ge
o

fp
at

ie
nt

s
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
co

ns
id

er
ed

by
th

e
in

ve
st

ig
at

or
s

to
be

dr
ug

re
la

te
d

A
bb

re
vi

at
io

ns
us

ed
in

th
is

ta
bl

e:
A

E
is

ad
ve

rs
e

ev
en

t.
C

I
is

co
nf

id
en

ce
in

te
rv

al
.

H
A

is
he

ad
ac

he
.m

g
is

m
il

li
gr

am
.

43
9



E
vi

de
nc

e
T

ab
le

20
.

P
er

ce
nt

ag
e

o
fp

a
tie

n
ts

re
po

rt
in

g
ad

ve
rs

e
e

ve
n

ts
(n

o
tn

e
ce

ss
a

ri
ly

d
ru

g
re

la
te

d)
a

ft
e

rt
re

a
tm

e
n

tw
ith

o
ra

l
su

m
at

ri
pt

an
(2

5,
50

,
10

0
m

g)
* P

er
ce

nt
ag

e
o

fp
at

ie
nt

s
re

po
rt

in
g

A
E

s
R

ep
or

t
S

um
at

ri
pt

an

S
um

at
ri

pt
an

(1
00

m
g)

ve
rs

us
pl

ac
eb

o

C
on

tr
ol

/c
om

pa
ri

so
n

D
if

fe
re

nc
e

in
pr

op
or

ti
on

,
su

m
at

ri
pt

an
vs

.
pl

ac
eb

o
(9

5%
C

I)
N

ot
es

O
ra

lS
um

at
ri

pt
an

In
t'

l
M

ul
ti

pl
e-

D
os

e
S

tu
dy

G
ro

up
[I

M
D

S
G

],
19

91
#1

29
0

N
ap

pi
,

S
ic

ut
er

i,
B

yr
ne

,
et

al
.,

19
94

#1
96

0

C
ut

le
r,

M
us

he
t,

D
av

is
,

et
al

.,
19

95
#5

12
13

S
a
r
g
e
n
t
,
~
c
h
n
e
~

D
av

is
,

et
al

.,
19

95
#5

12
40

T
fe

lt
-H

an
se

n,
H

en
ry

,
M

ul
de

r,
et

al
.,

19
95

#5
37

80

57
/1

49
(3

8%
)

47
/1

62
(2

9%
)

42
/6

6
(6

4%
)

15
/4

6
(3

3%
)

38
/1

25
(3

0%
)

19
/8

4
(2

3%
)

14
/8

8
(1

6%
)

48
/6

5
(7

4%
)

14
/4

7
(3

0%
)

18
/1

26
(1

4%
)

0.
15

5
(0

.0
34

to
0.

27
0)

0.
12

9
(0

.0
24

to
0.

23
1)

-0
.1

01
(-

0.
25

4
to

0.
05

7)

0.
02

8
(-

0.
15

8
to

0.
21

2)

0.
16

0
(0

.0
58

to
0.

25
9)

1
H

A
pl

us
re

cu
rr

en
ce

,u
p

to
3

do
se

s
o

f
st

ud
y

m
ed

ic
at

io
n

(2
fo

r
in

it
ia

lH
A

,
3r

d
fo

r
re

cu
rr

en
ce

w
it

hi
n

24
hr

s)
;

D
is

pe
rs

ib
le

ta
bl

et

1
H

A
pl

us
re

cu
rr

en
ce

,u
p

to
3

do
se

s
o

f
st

ud
y

m
ed

ic
at

io
n

(2
fo

r
in

it
ia

lH
A

,
3r

d
fo

r
re

cu
rr

en
ce

w
it

hi
n

24
hr

s)
;

F
il

m
-c

oa
te

d
ta

bl
et

1
H

A
,

1
do

se
o

fs
tu

dy
m

ed
ic

at
io

n;
F

il
m

-c
oa

te
d

ta
bl

et

1
H

A
,

1
do

se
o

fs
tu

dy
m

ed
ic

at
io

n;
F

il
m

-c
oa

te
d

ta
bl

et

U
p

to
2

H
A

s,
1

do
se

o
fs

tu
dy

m
ed

ic
at

io
n

pe
r

H
A

;
T

ab
le

tf
or

m
ul

at
io

n
N

/S

S
um

at
ri

pt
an

(5
0

m
g)

ve
rs

us
pl

ac
eb

o

C
ut

le
r,

M
us

he
t,

D
av

is
,

et
al

.,
19

95
#5

12
13

S
ar

ge
nt

,K
ir

ch
ne

r,
D

av
is

,e
ta

l.,
19

95
#5

12
40

42
/6

2
(6

8%
)

17
/4

6
(3

7%
)

48
/6

5
(7

4%
)

14
/4

7
(3

0%
)

44
0

-0
.0

61
(-

0.
21

5
to

0.
09

7)

0.
07

1
(-

0.
11

9
to

0.
25

6)

1
H

A
,

1
do

se
o

fs
tu

dy
m

ed
ic

at
io

n;
F

il
m

-c
oa

te
d

ta
bl

et

1
H

A
,

1
do

se
o

fs
tu

dy
m

ed
ic

at
io

n;
F

il
m

-c
oa

te
d

ta
bl

et



P
er

ce
nt

ag
e

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s

R
ep

o
rt

S
u

m
at

ri
p

ta
n

S
u

m
at

ri
p

ta
n

(2
5

m
g)

ve
rs

us
pl

ac
eb

o

C
on

tr
ol

/c
om

pa
ri

so
n

D
if

fe
re

nc
e

in
p

ro
p

o
rt

io
n

,
su

m
at

ri
p

ta
n

vs
.

pl
ac

eb
o

(9
5%

C
I)

N
ot

es

C
ut

le
r,

M
us

he
t,

D
av

is
,

et
aI

.,
19

95
#5

12
13

S
ar

ge
nt

,K
ir

ch
ne

r,
D

av
is

,
et

aI
.,

19
95

#5
12

40

47
/6

6
(7

1%
)

15
/4

8
(3

1%
)

48
/6

5
(7

4%
)

14
/4

7
(3

0%
)

-0
.0

26
(-

0.
17

6
to

0.
12

5)

0.
01

4
(-

0.
16

8
to

0.
19

6)

1
H

A
,

1
do

se
o

fs
tu

dy
m

ed
ic

at
io

n;
F

il
m

-c
oa

te
d

ta
bl

et

1
H

A
,

1
do

se
o

fs
tu

dy
m

ed
ic

at
io

n;
F

il
m

-c
oa

te
d

ta
bl

et

S
u

m
at

ri
p

ta
n

(1
00

m
g)

ve
rs

us
as

pi
ri

n
(9

00
m

g)
/L

A
S

(1
62

0
m

g)
pl

us
m

et
oc

lo
pr

am
id

e
(1

0
m

g)

O
ra

l
S

um
at

ri
pt

an
an

d
A

sp
ir

in
-p

lu
s

M
et

oc
lo

pr
am

id
e

C
om

pa
ra

ti
ve

S
tu

dy
G

ro
up

[O
S

A
M

],
19

92
#1

25
0

T
fe

lt
-H

an
se

n,
H

en
ry

,
M

ul
de

r,
et

aI
.,

19
95

#5
37

80

74
/1

75
(4

2%
)

38
/1

25
(3

0%
)

53
/1

83
(2

9%
)

25
/1

38
(1

8%
)

0.
13

3
(0

.0
34

to
0.

22
9)

0.
12

2
(0

.0
19

to
0.

22
4)

U
p

to
3

H
A

s,
1

do
se

o
fs

tu
dy

m
ed

ic
at

io
n

pe
r

H
A

;
D

is
pe

rs
ib

le
ta

bl
et

U
p

to
2

H
A

s,
1

do
se

o
fs

tu
dy

m
ed

ic
at

io
n

pe
r

H
A

;
T

ab
le

tf
or

m
ul

at
io

n
N

/S

S
u

m
at

ri
p

ta
n

(1
00

m
g)

ve
rs

us
C

af
er

go
t®

(2
m

g
er

go
ta

m
in

e
ta

rt
ra

te
+

20
0

m
g

ca
ff

ei
ne

)

M
ul

ti
na

ti
on

al
O

ra
l

S
um

at
ri

pt
an

an
d

C
af

er
go

tC
om

pa
ra

ti
ve

S
tu

dy
G

ro
up

[M
ul

ti
na

ti
on

al
],

19
91

#1
30

0

13
0/

29
0

(4
5%

)
11

3/
29

0
(3

9%
)

0.
05

9
(-

0.
02

2
to

0.
13

8)
U

p
to

3
H

A
s,

1
do

se
o

fs
tu

dy
m

ed
ic

at
io

n
pe

r
H

A
;

D
is

pe
rs

ib
le

ta
bl

et

*I
nc

lu
de

s
al

lt
ri

al
s

w
it

h
da

ta
on

th
e

pe
rc

en
ta

ge
o

fp
at

ie
nt

s
re

po
rt

in
g

ad
ve

rs
e

ev
en

ts
A

bb
re

vi
at

io
ns

us
ed

in
th

is
ta

bl
e:

A
E

is
ad

ve
rs

e
ev

en
t.

C
I

is
co

nf
id

en
ce

in
te

rv
al

.H
A

is
he

ad
ac

he
.

L
A

S
is

ly
si

ne
ac

et
yl

sa
li

cy
la

te
.

m
g

is
m

il
li

gr
am

.N
/S

is
no

ts
pe

ci
fi

ed
.

44
1



E
vi

de
nc

e
T

ab
le

21
.

P
er

ce
nt

ag
e

o
fp

a
tie

n
ts

re
po

rt
in

g
dr

ug
-r

el
at

ed
ad

ve
rs

e
ev

en
ts

a
ft

e
rt

re
a

tm
e

n
tw

ith
o

ra
ls

um
at

ri
pt

an
(1

00
m

g
)*

P
er

ce
nt

ag
e

o
fp

at
ie

nt
s

re
po

rt
in

g
A

E
s

R
ep

or
t

O
ra

lS
um

at
ri

pt
an

D
os

e
D

ef
m

in
g

St
ud

y
G

ro
up

[D
D

SG
],

19
91

#1
28

0

S
um

at
ri

pt
an

11
3/

31
3

(3
6%

)

P
la

ce
bo

36
/2

12
(1

7%
)

D
if

fe
re

nc
e

in
pr

op
or

ti
on

,
su

m
at

ri
pt

an
vs

.
pl

ac
eb

o
(9

5%
C

I)

0.
19

0
(0

.1
16

to
0.

26
3)

N
ot

es

1
H

A
,

1
do

se
o

fs
tu

dy
m

ed
ic

at
io

n;
D

is
pe

rs
ib

le
ta

bl
et

Pi
ni

,S
te

m
ie

ri
,F

ab
br

i,
18

/1
51

(1
2%

)
6/

87
(7

%
)

0.
04

8
1

H
A

,
1

do
se

o
fs

tu
dy

et
aI

.,
19

95
(0

.0
27

to
0.

13
3)

m
ed

ic
at

io
n;

#5
08

12
T

ab
le

tf
or

m
ul

at
io

n
N

/S

*I
nc

1u
de

s
al

lt
ri

al
s

w
ith

da
ta

on
th

e
pe

rc
en

ta
ge

o
fp

at
ie

nt
s

re
po

rt
in

g
ad

ve
rs

e
ev

en
ts

co
ns

id
er

ed
by

th
e

in
ve

st
ig

at
or

s
to

be
dr

ug
re

la
te

d

A
bb

re
vi

at
io

ns
us

ed
in

th
is

ta
bl

e:

A
E

is
ad

ve
rs

e
ev

en
t.

C
I

is
co

nf
id

en
ce

in
te

rv
al

.
H

A
is

he
ad

ac
he

.m
g

is
m

il
li

gr
am

.N
/S

is
no

ts
pe

ci
fi

ed
.

44
2



Appendix A
MEDLINE search strategy

Efficacy ofheadache treatments
MEDLINE database search strategy

1 randomized controlled trials/
2 random allocation!
3 double-blind method!
4 single-blind method!
5 randomized controlled trial.pt.
6 1 or 2 or 3 or 4 or 5
7 animal/
8 human!
9 7 and 8
10 7 not 9
11 6 not 10

12 clinical trial.pt.
13 exp clinical trials/
14 (c1in$ adj trial$).tw.
15 ((singl$ or doubl$ or trebl$ or tripl$) adj (blind$ or mask$)).tw.
16 placebos/
17 placebo$.tw.
18 random$.tw
·19 research design!
20 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19
21 20 not 10

22 comparative-study/
23 exp evaluation studies/
24 follow-up studies/
25 prospective-studies/
26 (control$ or prospectiv$ or volunteer$).tw.
27 22 or 23 or 24 or 25 or 26
28 27 not 10
29 21 not 11
30 28 not (21 or 11)

31 exp headache/
32 11 and 31
33 29 and 31
34 30 and 31
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Appendix B

Data collection form
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Data Abstraction Form
First Author (last name): _

EXCLUDE Why?

ver 5.19.95
Pro-Cite no.: ----

Reviewer -----
Todaysdate: I I___

Are most or all of the patients in this study in the pediatric age group (0-17)? No Yes ->STOP

State the inclusion criteria (headache diagnoses first)
Headache diagnosis: Migraine Tension-type
other----

Cluster mixed

Diagnostic criteria: IHS Ad hoc other nonelNS

State the exclusion criteria (headache diagnoses first)

Patient enrollment site (circle all that apply)
Primary Care Clinic General Neurology Clinic Headache Clinic Not Stated

Emergency Clinic Pain Clinic Psychology clinic Other----------

Design: Unclear
Single-period parallel-group
Crossover
Matched pair (or paired)

For Cross-over design only-> Was there a significant carry-over effect? Yes No Not Stated
If "yes" then abstract "period one" data only as if the trial used a parallel group design.

Instrument to measure bias in pain research reports (Jadad) Response Score

1 Was the study described as randomized (this includes the use Yes 1
ofwords such as randomly, random and randomization)? No 0

la If the method of generating the randomization sequence was Not describedlNA 0
described, was it adequate (table ofrandom numbers, Adequate 1
computer-generated, coin tossing, etc.) or inadequate Inadequate -1
(alternating, date ofbirth, hospital number, etc.)?

2 Was the study described as double-blind? Yes 1
No 0

2a If the method of blinding was described, was it adequate Not describedlNA 0
(identical placebo, active placebo, etc.) or inadequate Adequate 1
(comparison oftablet vs. injection with no double dummy)? Inadequate -1

3 Was there a description ofwithdrawals and drop-outs? Yes 1
No 0

445



Data Abstraction Fonn
First Author (last name): _

ver 5.19.95
Pro-Cite no.: ----

Reviewer -----
Todaysdate: I I___

Describe the elements of the study design common to all groups (eg, 4 wk lead in, 12 wk treatment period)

Briefdescription of intervention Details (including dose, duration, timing, etc.)

Intervention 1 (placebo or control or
wait-list)

Intervention 2

Intervention 3

Intervention 4

Patient characteristics (overall: if figures are given by treatment groups, then calculate weighted average)

Age ± __
mean ± std dev

or (_to_)
median and (lower to upper)

range
Female (%)
Chronicity ofH/A dlo (x ,years)
HA frequency (#HA/mo)

Patient characteristics describe: pre-treatment (trial entry) post-treatment (completion)

Adverse Event Overall Intervention 1 Intervention 2 Intervention 3 Intervention 4
Frequency (%)

Total entered study, n

Total completed study, n

Dropouts 2 0 S/E, (%)

Dropouts, total, (%)

446



Data Abstraction Form
First Author (last name): _

ver 5.19.95
Pro-Cite no.: ----

Reviewer -----
Todaysdate: I I___

Outcome measure Def'n (e.g. from 2 or 3 to How measured? When When were sx
Primary or secondary oor 1) (e.g. 4 pt scale) assessed? recorded?

(2 hrs, 2 mo) (daily, etc)

Gp3_Gpl
Sample size

Mean

SD I VAR I SEM (circle one)

Sample size

Mean

SD I VAR I SEM (circle one)

Mean

SDI VAR I SEM of difference (circle one)

Test statistic for diff

Degrees of freedom for test statistic

p-value oftest statistic

Name oftest statistic (e.g.; t, F, etc.)

Mean

SDI VAR I SEM of difference (circle one)

Test statistic for diff

Degrees of freedom for test statistic

p-value of test statistic

Name of test statistic (e.g.; t, F, etc.)

Gp2 Gp4

H: IMigraine-seljdrug'ifinallappb.wpd

F statistic
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d.f. p-value



Data Abstraction Form.
First Author (last name): _

ver 5.19.95
Pro-Cite no.: _

Reviewer -----
Todays date: _/_/_

Outcome measure Def'n (e.g. from 2 or 3 to How measured? When When were sx
Primary or secondary oor 1) (e.g. 4 pt scale) assessed? recorded?

(2 hrs, 2 mo) (daily, etc)

Outcomes (fill in dichotomous outcomes, categories, or Totals
ranges for groups as column headers)

worst best

Treatments N(%) N(%) N(%) N(%) N(%) N (100%)

A

B

C

D

Outcome measure Def'n (e.g. from 2 or 3 to How measured? When When were sx
Primary or secondary oor 1) (e.g. 4 pt scale) assessed? recorded?

(2 hrs, 2 mo) (daily, etc)

worst best Totals

Treatments N(%) N(%) N(%) N(%) N(%) N (100%)

A

B

C

D
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