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Key Messages 
 
Purpose of review  
The purpose of this evidence map is to provide a high-level overview of the current guidelines 
and systematic reviews on pharmacologic and nonpharmacologic treatments for acute pain. We 
map the evidence for several acute pain conditions including postoperative pain, dental pain, 
neck pain, back pain, renal colic, acute migraine, and sickle cell crisis. Improved understanding 
of the interventions studied for each of these acute pain conditions will provide insight on which 
topics are ready for comprehensive comparative effectiveness review. 
 
Key messages  

• Few systematic reviews provide a comprehensive rigorous assessment of all potential 
interventions, including nondrug interventions, to treat pain attributable to each acute 
pain condition. Acute pain conditions that may need a comprehensive systematic review 
or overview of systematic reviews include postoperative postdischarge pain, acute back 
pain, acute neck pain, renal colic, and acute migraine. 

• Certain acute pain conditions have many published systematic reviews: postoperative 
pain, pain associated with dental procedures and oral surgery, low back pain, acute 
migraine. Several acute pain conditions have sufficient new data to warrant a new 
systematic review: pain associated with dental procedures and oral surgery, low back 
pain, renal colic, acute migraine. 

• Few systematic reviews of acute pain treatments examine outcomes other than very short-
term outcomes. Pain during the week or month following the inciting event and persistent 
opioid use were rarely reported. 

• Most systematic reviews report pain outcomes using scales that measure only pain 
intensity, while few assess function or other pain characteristics. 

• Few reviews focused on specific settings or populations other than general adults or 
children and adolescents. 

• Future research using ACTTION-APS-AAPM Pain Taxonomy dimensions to 
characterize acute pain would be valuable. 

• Additional original research and up-do-date comprehensive systematic reviews would 
help inform treatment decisions for a wide variety of acute pain conditions. 
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of the authors, who are responsible for its contents; the findings and conclusions do not 
necessarily represent the views of AHRQ. Therefore, no statement in this report should be 
construed as an official position of AHRQ or of the U.S. Department of Health and Human 
Services. 

None of the investigators have any affiliations or financial involvement that conflicts with 
the material presented in this report. 
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Preface 
The Agency for Healthcare Research and Quality (AHRQ), through its Evidence-based 

Practice Centers (EPCs), sponsors the development of evidence reports and technology 
assessments to assist public- and private-sector organizations in their efforts to improve the 
quality of health care in the United States. The reports and assessments provide organizations 
with comprehensive, science-based information on common, costly medical conditions and new 
health care technologies and strategies. The EPCs systematically review the relevant scientific 
literature on topics assigned to them by AHRQ and conduct additional analyses when 
appropriate prior to developing their reports and assessments. 

This EPC evidence report is a Technical Brief. A Technical Brief is a rapid report, typically 
on an emerging medical technology, strategy or intervention. It provides an overview of key 
issues related to the intervention—for example, current indications, relevant patient populations 
and subgroups of interest, outcomes measured, and contextual factors that may affect decisions 
regarding the intervention. Although Technical Briefs generally focus on interventions for which 
there are limited published data and too few completed protocol-driven studies to support 
definitive conclusions, the decision to request a Technical Brief is not solely based on the 
availability of clinical studies. The goals of the Technical Brief are to provide an early objective 
description of the state of the science, a potential framework for assessing the applications and 
implications of the intervention, a summary of ongoing research, and information on future 
research needs. In particular, through the Technical Brief, AHRQ hopes to gain insight on the 
appropriate conceptual framework and critical issues that will inform future research. 

AHRQ expects that the EPC evidence reports and technology assessments will inform 
individual health plans, providers, and purchasers as well as the health care system as a whole by 
providing important information to help improve health care quality. 

If you have comments on this Technical Brief, they may be sent by mail to the Task Order 
Officer named below at: Agency for Healthcare Research and Quality, 5600 Fishers Lane, 
Rockville, MD 20857, or by email to epc@ahrq.hhs.gov. 

Gopal Khanna, M.B.A. Arlene Bierman, M.D., M.S. 
Director Director 
Agency for Healthcare Research and Quality Center for Evidence and Practice 

Improvement 
Agency for Healthcare Research and Quality 

Stephanie Chang, M.D., M.P.H. Suchitra Iyer, Ph.D. 
Director Task Order Officer 
Evidence-based Practice Center Program Center for Evidence and Practice 
Center for Evidence and Practice Improvement Improvement 
Agency for Healthcare Research and Quality Agency for Healthcare Research and Quality 
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Treatment for Acute Pain: An Evidence Map 
Structured Abstract 
Introduction. Acute pain is a common ailment in the U.S. often treated with opioids. This 
technical brief maps the current evidence on pain treatments for select acute pain conditions 
(postdischarge postoperative pain, musculoskeletal pain, acute migraine, dental pain, renal colic, 
and acute pain associated with sickle cell disease). 
 
Methods. We conducted Key Informant discussions to develop the context around the acute pain 
conditions, settings, and current clinical practice. We then conducted a systematic literature 
search to identify recent systematic reviews of sufficient quality that evaluated pain treatments 
for select acute pain conditions. We screened results and extracted relevant data into evidence 
tables. We subsequently searched for original research published after systematic review search 
dates. 
 
Results. Key Informant discussions identified important issues regarding common acute pain 
conditions and treatments. Certain acute pain conditions have not received sufficient attention in 
rigorous comprehensive systematic review; for most types of acute pain, pain etiology is critical 
to selecting appropriate treatment; the value of acute pain assessments in guiding treatment 
decisions is unclear; and regional and health system level policies play a large role in treatment 
decisions. Our search for systematic reviews for pain treatments for priority acute pain 
conditions identified 1226 potentially relevant references, of which 527 underwent full text 
review. After supplemental searching and full text review, 110 systematic reviews met basic 
eligibility criteria. Most acute pain conditions had systematic reviews that met eligibility criteria, 
but few reviews were sufficiently rigorous and comprehensive. Few eligible reviews focused on 
specific settings except emergency departments for several acute pain conditions. Eligible 
reviews rarely addressed specific subpopulations such as racial and ethnic groups, rural residents, 
pregnant women, individuals with comorbidities, or those with a history of substance use 
disorder, overdose, or mental illness. Comparisons addressed by many systematic reviews often 
included opioids.  
 
Discussion. Our discussions with Key Informants and review of the literature show that 
additional original research and up-do-date comprehensive systematic reviews would help 
inform treatment decisions for a wide variety of acute pain conditions. 
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Introduction 
Nature and Burden of Acute Pain 

The United States is dealing with an increased number of opioid-related deaths and other 
problems associated with opioid addiction. Addressing the problem will require a thorough 
understanding of drug and nondrug treatments for pain. Toward that end, an up-to-date overview 
of available research is needed. With respect to acute pain conditions, this technical brief 
provides an evidence map that (1) summarizes which pain treatments have been studied in trials 
and recent systematic reviews, and (2) prioritizes relevant identifiable research gaps. This 
evidence map, is not a systematic review and therefore does not synthesize the available research 
to determine efficacy or effectiveness of the interventions. 

Pain treatment has long been a major public health issue. Over the last decade, increases in 
opioid misuse and overdose have highlighted the importance of acute pain treatment. While the 
vast majority of individuals prescribed opioids for acute pain take their medication as directed 
and their pain resolves after a short course, some are at risk of misuse and addiction. This is 
concerning given the dramatic increase in opioid-related deaths; opioids (prescription and illicit 
use combined) were involved in 47,600 overdose deaths in 2017.1 A better understanding of how 
to manage acute pain with less reliance on opioids, which are highly addictive, and how to 
prevent misuse when opioids are prescribed is needed. Our report takes an initial step toward this 
understanding by mapping the current literature on pain treatment for select acute pain 
conditions.  

The American Academy of Pain Medicine (AAPM) defines acute pain as “the physiologic 
response and experience to noxious stimuli that can become pathologic, is normally sudden in 
onset, time limited, and motivates behaviors to avoid actual or potential tissue injuries.”2 A 
public-private partnership between several entities (the United States Food and Drug 
Administration, the Analgesic, Anesthetic, and Addiction Clinical Trial Translations, 
Innovations, Opportunities, and Networks [ACTTION], American Pain Society [APS], and 
AAPM) developed the ACTTION-APS-AAPM pain taxonomy (AAAPT) for acute pain.3 The 
AAAPT characterizes acute pain by duration (typically up to 7 days but sometimes as long as 30 
days), determined in part by the mechanism and severity of the inciting event.3 Thus, timing is a 
key element distinguishing acute pain from subacute or chronic pain. 

The exact incidence and prevalence of acute pain is unclear given inconsistent definitions; 
however, the 2012 National Health Interview Survey showed that 56 percent of U.S. adults 
reported pain during the previous three months.4 While reporting pain during the previous three 
months may or may not mean the pain was acute, this statistic demonstrates how widespread 
pain is among the U.S. population. Widespread pain leads to increased use of healthcare 
resources, poorer perception of health status, lower productivity, and increased antidepressant 
use.4, 5 Our ability to understand and manage acute pain is critical to lessen duration and severity. 

Acute pain arises from many conditions. The AAAPT makes a broad distinction between 
surgical/procedural pain and nonsurgical pain, and classifies acute pain using five dimensions: 
core criteria (inciting event, timing, and location of pain), common features (symptoms and other 
features of the acute pain), modulating features (characteristics of the individual that affect the 
pain response), impact/functional consequences (recovery and other implications from the acute 
pain episode), and putative mechanisms (neurobiological mechanisms relevant to the acute pain 
episode).3 
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Acute pain is treated in multiple settings, including urgent care clinics, hospital emergency 
departments, inpatient hospital settings, outpatient surgery centers, dental surgery clinics, and 
others. The source and timing of the acute pain largely determine the setting of treatment. 

Assessment of Acute Pain 
Accurately assessing acute pain is key to diagnosis and treatment, and many unidimensional 

and multidimensional pain assessment scales are available, including specific scales for a variety 
of pain conditions6-9 and sub-populations.10-13 Pain scales provide a quick and simple method to 
assess and monitor pain intensity and are a practical tool for helping clinicians make treatment 
decisions.14 However, our understanding of how pain is experienced has evolved, along with 
views about how pain should be assessed. The AAAPT lays out the dimensions of pain that 
assist in decision-making about treatment, and current recommendations suggest using a 
comprehensive, multidimensional assessment that thoroughly characterizes the pain, the 
individual, and the environment. Such multidimensional assessments would likely improve acute 
pain diagnosis and treatment,2, 15 but practice remains grounded in unidimensional assessments 
that primarily measure pain intensity based on patient self-report. Examples include the 
Numerical Rating Scale, Visual Analog Scale, and the Faces Pain Scale Revised.2, 14 

Focusing solely on pain intensity has several limitations. Importantly, these instruments do 
not capture many dimensions of pain that are essential to treatment decision-making. Some 
dimensions (e.g., anxiety and pain catastrophizing) are associated with longterm complications; 
others (e.g., instruments that assess pain with activity or movement) are equally important to 
pain at rest; and still other dimensions (e.g., overall health and well-being) are crucial to 
understanding treatment effectiveness.2  

In contrast, multidimensional assessment moves beyond pain intensity to incorporate 
attributes such as quality and character of pain, function, pain interference, and more.2 These 
scales, compared to unidimensional scales, better measure the characterizations about pain laid 
out in the AAAPT. Examples of validated multidimensional assessment instruments include the 
Brief Pain Inventory and the McGill Pain Questionnaire.14 However, these instruments can be 
challenging to implement in the settings where acute pain is most often treated.14 

To improve understanding of pain, effort has been directed at overcoming inconsistencies in 
the data collected in pain trials. Toward that end, the Initiative on Methods, Measurement, and 
Pain Assessment in Clinical Trials (IMMPACT) developed a core set of data elements for 
consideration in pain trials.16 They recommended that six domains of pain be considered (pain; 
physical functioning; emotional functioning; participant ratings of improvement/satisfaction; 
symptoms and adverse effects; patient disposition).16 Building on this framework, attention has 
been given to the importance of collecting data on risk factors in order to determine how such 
risk factors affect the transition from postoperative pain to chronic pain.17 The five core risk 
factor domains include demographic, pain, clinical, surgery-related, and psychological.18 Also 
noted as important is the need to measure outcomes at multiple timepoints beyond the initial 
surgery.19 

Management of Acute Pain 
Treatments for acute pain include drug and nondrug therapies. Ideally, providers customize 

therapy to the type and severity of pain, treatment setting, and patient characteristics. Some 
treatments are unique to the type of pain (e.g. triptans for migraines), or setting (regional blocks 
used perioperatively for postoperative pain), but most treatments are used across a wide range of 
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pain conditions. Treatment varies by acute pain condition and severity. Multimodal approaches 
for treating acute pain are becoming more common in some settings.20-22 However, given the 
unpredictable nature and short duration of acute pain, conducting research on acute pain 
treatment is challenging. 

Drug therapies for acute pain include drugs from several classes. Pain relieving analgesics 
include opioids, nonsteroidal anti-inflammatory drugs (NSAIDs), and acetaminophen. These are 
often used in combination. Based on putative pain mechanisms, providers may also manage 
acute pain with muscle relaxants, antidepressants, alpha-2 agonists, GABA analogues, 
corticosteroids, NMDA receptor antagonists, local anesthetics, cannabinoids, among others.23, 24 
Topical agents such as capsaicin and lidocaine are also used.23 Many medications for pain 
management have serious associated harms, such as liver toxicity with acetaminophen; bleeding 
with NSAIDs; and the risk of misuse, abuse, addiction, respiratory distress, and overdose 
associated with opioids. Therefore, caution is necessary when prescribing drug treatment, 
especially in certain populations (older adults; individuals with comorbidities and/or 
polypharmacy; individuals with a history of substance use disorder; pregnant and breastfeeding 
women; and children and adolescents). 

To avoid harms associated with drugs, a wide variety of nondrug therapies for pain are 
becoming more widely used, including ice, heat, acupuncture, chiropractic manipulation, 
physical therapy, transcutaneous electrical nerve stimulation, massage therapy, exercise, and 
psychological approaches (cognitive behavioral therapy, mindfulness-based stress reduction). 

Purpose of Technical Brief 
This evidence map identifies and describes the current research on treatment for pain 

attributable to acute pain conditions selected by the Agency for Healthcare Research and Quality 
(AHRQ) in the statement of work: 

• Postoperative pain (after discharge from hospital or surgical facility) 
• Musculoskeletal pain 

o Back pain 
o Neck pain 
o Fracture 

• Dental pain 
• Renal colic (episodic pain) 
• Migraines (episodic pain) 
• Sickle cell crisis (episodic pain) 
We will also attempt to map the evidence with regard to specific populations provided by 

AHRQ in the statement of work as relevant. These subpopulations are important because of 
specific vulnerabilities or access issues regarding appropriate pain treatment. 

• General adult 
• Children and adolescents (ages 0 to 18) 
• Older populations >65 years 
• People with history of substance use disorder 
• People with a history of mental illness 
• People with history of overdose 
• Pregnant/breastfeeding women 
• Rural populations 
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• Ethnic and racial groups 
• People with comorbidities (e.g. kidney disease, sleep disordered breathing) 

Guiding Questions 

1. Which acute pain conditions are most commonly treated in select settings (emergency 
departments; inpatient and outpatient surgical facilities; primary and specialty care 
clinics; and dental clinics and dental surgery centers)? 

a. How is acute pain for these conditions assessed and monitored? 
b. Which individual characteristics modify perceptions of pain severity, treatment 

options, and treatment response? 

2. Which of these priority acute pain conditions have recent, high-quality guidelines that 
address acute pain treatments? 

3. Which of these priority acute pain conditions have recent, high-quality systematic 
reviews evaluating acute pain treatments? 

a. Which populations, acute pain conditions, and treatments have been sufficiently 
systematically reviewed? 

b. What evidence gaps were identified in systematic reviews? 

4. What original comparative effectiveness research is available evaluating acute pain 
treatments for priority acute pain conditions without recent high-quality systematic 
reviews? 

a. Which populations and settings have been studied? 
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Methods 
We addressed Guiding Questions (GQ) 1 and 2 through narrative literature review and 

discussions with Key Informants (KIs). We conducted a systematic literature search to identify 
systematic reviews on pain treatments for specific acute pain conditions. GQ4 was informed by 
the findings from GQ1 through GQ3. 

Data Collection 

Discussions With Key Informants 
We identified several experts and practitioners with relevant knowledge of acute pain 

treatment. We sought input from individuals from a variety of backgrounds, and professions and 
who had an understanding of the guidance and clinical practice relevant to pain treatments and 
for the select acute pain conditions. We developed our initial list by searching the literature for 
experts on acute pain treatment; searching the internet for individuals working on acute pain 
issues through committees or task forces; and requesting nominations for clinicians from local 
investigators. We facilitated discussions with five KIs with diverse experiences and perspectives 
on treatments for acute pain. These included pain specialists, primary care providers, and a 
hospital pharmacist. We used specific questions to facilitate these discussions (Appendix A). The 
questions centered on types of acute pain conditions and guidelines used to identify potential 
treatments. In addition to the perspectives of the KIs, our Evidence-based Practice Center team 
brought several perspectives to the project. Investigator backgrounds covered several areas 
specifically relevant to acute pain treatment (dentistry, pharmacology, internal medicine, 
psychology, nursing, and chiropractic care). 

Clinical Practice Guidelines: Search and Study Selection 
We searched MEDLINE and grey literature resources (ECRI Guideline Trust, International 

Guideline Library)25, 26 for recent, relevant clinical practice guidelines. We conducted a 
supplemental search by looking for references to clinical practice guidelines in DynaMed entries 
for acute pain conditions.27  

We included recent clinical practice guidelines of sufficient quality developed by key U.S.-
based agencies and associations relevant to the select acute pain conditions. Clinical practice 
guidelines published prior to 2015 were considered out of date because these typically rely on 
systematic literature searches that are 4 to 5 years old. We required certain elements of AGREE 
II (systematic search of literature, recommendations linked to evidence base, and evidence 
grading) as a proxy for clinical practice guideline quality.28 

Systematic Reviews: Search and Study Selection 
We developed an overall search strategy (Appendix B) to identify systematic reviews 

evaluating treatments for pain attributable to the acute pain conditions. We searched MEDLINE 
and the Cochrane Library from January 2016 through September 2018 for all acute pain 
conditions. These dates were selected to identify systematic reviews with search dates less than 
three years old. Systematic reviews with search dates over three years old likely do not include 
the most recent literature and begin to be duplicative of the recently published systematic 
reviews. We supplemented this search with citation searches of key references.  
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We included systematic reviews that met our eligibility criteria: 
• Full text available in English 
• Published in 2016 or later  
• Sufficient quality (proxy: assessed and reported risk of bias for each included study) 
• Focused primarily on pain treatments attributable to selected acute pain conditions 
• Included trials of any nondrug therapy or FDA-approved drugs (for any condition) 
 
One investigator screened titles and abstracts for potential eligibility; one investigator 

screened full text of references identified as potentially relevant for the evidence map. To enable 
our team to find the most relevant references as quickly as possible for each acute pain condition 
within the limited timeframe for this project, we did not perform dual screening. 

For acute pain conditions with only one to two systematic reviews or obviously missing 
interventions, we extended publication year to earlier years on a case-by-case basis. We 
incrementally went back until we felt we had the most relevant set of systematic reviews for the 
acute pain condition. 

Original Research: Search and Study Selection 
We then conducted very precise searches for randomized controlled trials published since the 

search dates of the previous systematic reviews for each acute pain condition. The titles and 
abstracts from these references were screened to identify trials potentially relevant to pain 
treatments for each acute pain condition. We did not conduct full text screening of these 
references. We summarized the number of studies potentially available for future systematic 
reviews for each acute pain condition.   

Data Organization and Presentation 
We used the reference management software, EndNote, to screen and categorize these 

studies.29 We broadly organized relevant guidelines and eligible systematic reviews into acute 
pain categories as described in the ACTTION-APS-AAPM pain taxonomy (AAAPT).3 This 
broad classification separates acute pain conditions into surgical/procedural and nonsurgical. We 
further categorized specific pain conditions into subcategories as appropriate. We categorized 
interventions by drug class or class of nondrug intervention (Appendix D). 

Information Management 
For each acute pain condition, we created evidence tables describing eligible U.S.-based 

clinical practice guidelines and systematic reviews. We briefly summarized relevant 
recommendations in eligible clinical practice guidelines. One investigator abstracted author, 
publication year, end search dates, and number and type of included studies, populations, 
interventions, comparisons, and outcomes from each eligible systematic review. One investigator 
also extracted data from trials from the eligible systematic reviews and new trials if they were 
relevant to our GQs. These data were used to create our evidence maps. 

Data Presentation 
We mapped the evidence on pain treatment attributable to each acute pain condition in 

graphs that show the major comparisons studied, the number of systematic reviews and studies 
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included in these systematic reviews, and the number of new trials identified. These graphs show 
the volume of literature evaluated in previous systematic reviews and aim to identify areas not 
yet sufficiently addressed by systematic reviews. 
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Results 
Acute Pain Conditions and Settings (GQ1) 

We facilitated discussions with KIs and reviewed relevant literature for GQ1. We 
summarized the KI calls (Appendix C). KIs and epidemiological studies confirmed the relevance 
of most of the suggested acute pain conditions based on incidence in the population and/or 
perceived frequency of opioid prescribing. Key points from this literature and our discussions 
include: 

• Many acute pain conditions are treated in many different settings. Postoperative pain, 
back and other musculoskeletal pain were most frequently mentioned. It is important to 
keep in mind that we did select our KIs based upon preselected acute pain conditions. 
Acute pain conditions mentioned during our discussions that were not among preselected 
acute pain conditions included pain resulting from compression fractures and neuropathic 
pain.  

• Acute pain attributable to surgical procedures is commonly treated with opioids, and 
studies using administrative data have described correlations between postsurgical opioid 
use and persistent opioid use.30, 31 

• Several KIs mentioned an observational study showing a statistically significant 
relationship between the number of opioid pills taken on the day before discharge (if 
discharge is not on the first postoperative day) and self-report of opioid pills taken during 
recovery at home.32 Data from this study contributed new guidance regarding discharge 
medication, and resulted in a 40 percent decrease in opioid prescriptions.32 

• Our discussions also highlighted nonsurgical acute pain conditions. Musculoskeletal pain, 
including back and neck pain, is frequently seen in a variety of settings. Back problems 
and headaches (including migraines) are two of the most common reasons people visit 
their healthcare providers.33 Treating musculoskeletal pain appropriately requires 
identifying the cause (pain pathway). 

• KIs agreed on the importance of the acute pain conditions in the statement of work, but 
mentioned other conditions not as thoroughly addressed in available research, including 
compression fractures, acute pain in hospital inpatients, and pain associated with 
shingles. 

• Regarding how pain assessment informs pain treatment, our KIs suggested that formal 
pain assessment is fairly routine in the postoperative period, but may be less common 
with other acute pain conditions or in nonsurgical settings. Pain assessment tools based 
solely on pain intensity are commonly used, but many healthcare systems use instruments 
that go beyond pain intensity. KIs suggested that pain assessment is most valuable in 
monitoring a single patient over a period of time. 

• KI discussions revealed how local policies, regulations, and health-system-level order 
sets guide decision-making, perhaps even more than government agency or medical 
society guidelines. Hospital systems and regional medical societies prepare suggested 
drug treatments for specific procedures often based, in part, on their healthcare system 
data. These are used by clinicians when ordering pain treatment. 

• One KI felt that despite the frequent use of opioids for pain, their level of effectiveness 
for various types of pain is not well understood. Systematic reviews evaluating head-to-
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head trials of opioids versus nonopioids would help identify the best medications for 
specific conditions and populations. 

• KIs mentioned that several patient characteristics appear to influence the pain experience 
(e.g., fear, anxiety) and emphasized the need for improved understanding of patient risk 
factors associated with adverse long-term consequences from opioids. 

Literature Search Results (GQ2 to GQ4) 
We identified several clinical practice guidelines relevant to the select acute pain conditions, 

and these are briefly discussed in the respective results sections. 
Our search for systematic reviews identified 1,226 references published between 2016 and 

2018 (Figure 1). Title and abstract review selected 527 references for full text review. 
Supplemental hand searching identified additional references. Overall, 110 systematic reviews 
met eligibility criteria. We excluded 446 references (Appendix E). We also present results of 
searches for original research and recently published trials to augment acute pain conditions 
without recent rigorous comprehensive systematic review, or when we identified specific gaps in 
the evidence base. 

We identified a total of seven clinical practice guidelines (Table 1). The 110 eligible 
systematic reviews included a total of 869 studies relevant to our evidence map. Precise 
searching for original research not previously included in systematic reviews identified 1,659 
references for all acute pain conditions combined. Title and abstract screening of those 
references identified 283 potentially relevant studies examining pain treatments for these acute 
pain conditions. In the remainder of the results section, we describe the eligible systematic 
reviews, trials included in those reviews, and newly identified trials for each acute pain 
condition. 

We found no evidence specific to settings, except emergency settings for a few acute pain 
conditions. The systematic reviews explicitly limited their inclusion criteria to trials conducted in 
specific settings, except for those aimed at interventions delivered in emergency settings for 
renal colic and acute migraine. Often, the setting was implied by the nature of the acute pain 
condition or intervention. Specific subpopulations (older adults, people with history of substance 
use disorder, people with a history of mental illness, pregnant/breastfeeding women, rural 
populations, ethnic and racial groups, people with comorbidities (e.g. kidney disease, sleep 
disordered breathing) were rarely the focus of the systematic reviews we identified. 
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Figure 1. Literature flow diagram 

 
Abbreviations: FDA = Food and Drug Administration; PD = postdischarge; ROB = risk of bias; SR = systematic review 
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Table 1. Clinical practice guidelines, eligible systematic reviews and relevant studies 
Acute Pain 
Category 

Acute Pain Condition Clinical 
Practice 

Guidelines 

Systematic 
Reviews 

Relevant 
Systematic 

Review 
Studies 

Original 
Research: 

Search 
Results 

Potentially 
Eligible After 

Title and 
Abstract 
Review 

Surgical Postoperative 
Postdischarge Pain 

1 36 116 362 27 

Pain Following Dental 
Procedures and Oral 
Surgery 

0 17 119 315 80 

Nonsurgical Musculoskeletal Pain: 
Acute Back Pain 

3 14 92 127 22 

Musculoskeletal Pain: 
Acute Neck Pain 

1 8 13 34 5 

Musculoskeletal Pain: 
Fractures 

0 6 45 108 27 

Visceral Pain: Renal 
Colic 

0 4 88 119 40 

Orofacial Pain: Dental 
Pain 

0 3 5 315 10 

Episodic Pain: Acute 
Migraine 

1 22 372 578 65 

Episodic Pain: Sickle 
Cell Crisis 

1 3 9 16 7 

Total All Acute Pain 
Conditions 

7 110* 869 1,659 283 

*Studies/search results eligible for multiple acute pain conditions, so total is not sum of column 
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Surgical/Procedural  

Postoperative Pain 
A variety of pain management interventions are used before, during, immediately after, and 

upon discharge from surgical facilities.  

Guidelines 
The American Pain Society (APS) developed a thorough, high-quality guideline providing 

recommendations on the management of postoperative pain (Table 2).21 The guideline was 
published in 2016 and based on a comprehensive systematic literature review with literature 
searches conducted in December 2015. The APS guideline provides 32 recommendations: four 
based on high-quality evidence, 16 on moderate quality evidence, 11 on low-quality evidence, 
and one with insufficient evidence. The guideline addresses interventions for postoperative pain 
delivered during the preoperative phase through transition to the outpatient setting, and 
recommendations span many arenas including patient/caregiver education, patient assessment 
and management, organizational policies, and transitioning patients to other settings. The 
strongest four recommendations with high-quality evidence include using: 

• Combination therapies (drug and nondrug) 
• Acetaminophen and/or NSAIDs as part of the pharmacologic component 
• Surgical site peripheral regional anesthetic for certain procedures with evidence of 

efficacy, and 
• Spinal or epidural analgesia for major thoracic and abdominal procedures. 
The guideline included certain perioperative pain recommendations without high-quality 

evidence. Among these are the adjustment of pain regimens based on efficacy and adverse 
events; use of validated assessment tools to monitor postoperative pain; monitoring sedation and 
respiratory status in patients receiving opioids; monitoring neuraxial anesthesia; and education to 
patient and primary care of treatment plans when patients transition to outpatient care.21 The 
recommendation specific to discharge recommends patient education, tapering of analgesics after 
discharge, and an individualized approach to drug therapy and tapering.21 These 
recommendations are logical, but challenging to research with RCTs, which likely explains the 
lack of high-quality evidence. 

Other clinical practice guidelines relevant to specific surgeries or surgical types are available; 
however, their inclusion was deemed beyond the scope of this review. The focus of our report is 
on postoperative pain following discharge from surgical facilities. While interventions 
mentioned in these guidelines likely affect post-discharge pain, it is not directly emphasized. 
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Table 2. Current guidelines: treatment for postoperative pain 
Clinical Practice 

Guideline 
Population Setting Recommendations 

American Pain 
Society  
(Chou 201621) 

Adults and 
children 
undergoing 
surgery 

Not 
specified 

1. Individualized, combination therapies 
-Drug and nondrug 
2.Patient/caregiver education 
3. Organizational policies 
4. Transitions to other settings 

Systematic Reviews 
We identified a total of 35 systematic reviews including 116 unique trials evaluating the 

effectiveness of a wide variety of interventions on postdischarge postoperative pain (i.e., 
reporting postdischarge outcomes) (Appendix Table F1).34-69 Nearly all reviews addressed 
adults; only two studied interventions in children and/or adolescents. All included trials 
conducted in surgical facilities, but they rarely restricted eligibility to a certain type of surgical 
facility (inpatient or outpatient). Most systematic reviews enrolled trials on postoperative pain 
treatment following a specific surgery type, most frequently orthopedic surgeries. Liposomal 
bupivacaine and dexamethasone were the most frequently studied interventions in eligible 
systematic reviews. Most reported pain outcomes that appeared to be measured with scales 
primarily assessing pain intensity. 

None of the eligible systematic reviews focused on postdischarge prescribing. Therefore, we 
expanded our search date for systematic reviews that specifically addressed interventions 
prescribed at discharge from the surgical facility, and identified only one additional review. 

These systematic reviews analyzed many comparisons (Figure 2), the most common being 
anesthetic verses placebo and different types or modes of anesthetic verses each other. In these 
studies, the intervention and the comparison are adjuncts to other perioperative pain 
interventions and may be only one component of combination therapies addressing postoperative 
pain control. Recent reviews also frequently addressed different drug combinations. 

Original Research 
We searched for recent RCTs published since previous systematic reviews. We screened the 

titles and abstracts from 362 references, 27 of which appeared to be RCTs published primarily 
since 2017, of treatments for postoperative pain and reporting outcomes postdischarge. These 
RCTs offer new data on the effectiveness and comparative effectiveness of NSAIDs, opioids, 
anticonvulsants, and combination treatments. 

Research Gaps 
Despite many systematic reviews of treatments for perioperative pain, few focused on 

specific populations such as individuals with substance misuse issues, rural residents, pregnant 
women, and older adults. Yet, better understanding is needed of how to best treat postoperative 
pain in individuals with comorbidities, because of the average age of surgical patients and the 
likelihood of comorbidities in that age-group. 

Additionally, systematic reviews often failed to clarify the type of surgical facility involved. 
A review focused specifically on postdischarge pain control after outpatient surgery would 
provide valuable information. 

While pain is consistently reported in previous systematic reviews, most of these analyze 
scales that measure primarily pain intensity. Scales that better characterize pain and include 
elements assessing function would provide richer data. Also lacking are systematic reviews that 
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analyze longer-term pain and opioid use; focusing on these outcomes might improve 
understanding of the transition from acute to subacute and chronic pain. 

Systematic reviews infrequently reported harms other than nausea and vomiting. Other harms 
associated with opioids, such as falls, should be examined. 
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Figure 2. Comparisons addressed in systematic reviews and new trials: postoperative postdischarge pain 

 
a = Cao 2017; b = Chen 2017; c = Fan 2018a; d = Fan 2018b; e = Jia 2017; f = Li 2018a; g = Li 2018b; h = Li 2018c; I = Liang 2017; j = Liu 2018; k = Lyons 2017; l = Ma 2016; 
m = Ma 2017; n = Powell 2016; o = Qiu 2017; p = Sproat 2016; q = Sun 2018; r = Wang 2017; s = Wanis 2017; t = Weibel 2018; u = Wilson-Smith 2018; v = Wu 2016; w = Xing 
2017; x = Yan 2017; y = Yang 2017a; z = Yang 2017b; aa = Yu 2018; ab = Yue 2017; ac = Zhang 2017a; ad = Zhang 2017b; ae = Zhang 2017c; af = Zhao 2018a; ag = Zhao 
2018b; ah = Zhou 2018 
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Dental Procedures and Oral Surgery 
Dental procedures and oral surgery commonly result in acute pain and involve treatments 

with analgesics, often opioids. A recent observational study examining administrative data 
highlighted a correlation between opioid prescriptions for opioid naïve patients from dental 
clinics and subsequent opioid misuse or abuse in adolescents and young adults compared to a 
cohort of opioid-naïve counterparts.70 This is especially alarming given the large proportion of 
adolescents and young adults undergoing third molar extraction. 

Guidelines 
We found no recent high-quality U.S.-based guidelines on treatments for pain associated with 

dental procedures and oral surgery. The American Dental Association and the American 
Association of Oral and Maxillofacial Surgeons have issued statements regarding opioid use that 
support NSAIDs as a first-line drug for pain relief, published in 2018 and 2017.71, 72 Regarding 
opioids, the statements recommend screening for history of substance use disorder and then 
starting at the lowest possible dose and shortest duration. 

Systematic Reviews 
We identified 17 recent systematic reviews, sixteen of which 73-88 analyzed data from 119 

RCTs evaluating drug interventions for pain management, and one analyzed data from five RCTs 
on hilotherapy.77 Among the interventions addressed in eligible systematic reviews included 
acetaminophen, NSAIDs, corticosteroids, and opioids (Appendix Table G1). Only one 
systematic review addressed children, while the rest focused on adults. Most RCTs focused on 
adults undergoing oral surgery or other dental procedures in dental clinics and oral surgery 
facilities. Procedures most commonly studied included third molar extraction and root canals. All 
reviews of drug interventions analyzed only short-term pain (<48 hours). Several comparisons 
were studied in previous systematic reviews (Figure 3).  

Original Research 
We searched for published RCTs not included in previous eligible systematic reviews. We 

screened the titles and abstracts from 315 references and identified 80 references that appeared to 
be RCTs of pain treatments following dental procedures or oral surgery. Several additional RCTs 
on opioids were available and not included in previous systematic reviews. The most frequently 
studied comparisons involved NSAIDs. Approximately half of the RCTs that compared one 
NSAID to another have been reported in a systematic review. The next most frequently studied 
comparisons were NSAIDs versus placebo, glucocorticoids versus placebo, and analgesic and 
antipyretics versus placebo (Figure 3). 

Research Gaps 
We identified several research gaps. Research was limited regarding pain treatment following 

dental procedures and oral surgery in children and adolescents. A rigorous and comprehensive 
review of postoperative pain treatments for adolescents and young adults after third molar 
extractions would be informative given how frequent this procedure is in this population. 
Additionally, very few systematic reviews analyzed outcomes beyond 48 hours following dental 
procedures and oral surgeries. Trials that follow patients to determine their pain control and 
opioid usage in the week after the procedure would add value to the field. Improving 
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understanding of the circumstances that lead to opioid misuse after oral surgery, and identifying 
the most effective therapies for this type of pain and better opioid stewardship practices, could 
lead to better clinical decisions. 
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Figure 3. Comparisons addressed in systematic reviews and new trials: dental procedures and oral surgery 

 
a = Amin 2016 (anal); b = Amin 2016 (anti); c = Baily 2014; d = Chen 2017; e = Costa 2015; f = Falci 2017; g = Fernandez 2018; h = Larsen 2018; i = Nath 2018; j = Noreugia 
2018; k = Shamszadeh 2018; l = Shirvani 2017; m = Smith 2017; n = Suneel 2018 
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Nonsurgical 

Musculoskeletal Pain 
Musculoskeletal pain is a common reason for opioid prescriptions. Effectively treating acute 

musculoskeletal pain has the potential to decrease transitions to chronic pain and long-term 
reliance on opioids. We mapped the evidence on pain treatment for two common types of 
musculoskeletal pain, acute back and neck pain. We aggregated interventions into broad 
treatment classes (Appendix Table D2). Nondrug interventions were classified as exercise (any), 
spinal manipulative therapy (any provider), muscle therapy (e.g. massage, trigger point), 
physiotherapy modalities (e.g. ultrasound, hot packs, traction, low-level laser), acupuncture, 
brace/support, or combination therapies (two or more nondrug interventions, or drug plus 
nondrug intervention). 

Acute Back Pain 

Guidelines 
We identified two eligible clinical practice guidelines relevant to treating acute back pain 

(Table 3). Most systematic reviews and randomized controlled trials on back pain focus on low 
back pain. The 2017 American College of Physicians developed a comprehensive high-quality 
guideline on the management of acute, subacute, and chronic low back pain (Table 3).89 The first 
line recommendation for acute low back pain includes nondrug approaches such as heat, 
acupuncture, spinal manipulation, and massage. NSAIDs and muscle relaxants may also be used. 
Exercise is weakly recommended for radicular back pain.89 The VA-DOD 2017 guideline 
recommended self-care (stay active, superficial heat) and nonopioids (NSAIDs, muscle 
relaxants) for acute low back pain of less than 4 weeks’ duration.90 91 

Table 3. Current guidelines: treatments for acute back pain 
Clinical 
Practice 

Guideline 

Population Setting Interventions 
Addressed 

Recommendations 

American 
College of 
Physicians 
201789 

Adults with 
acute, 
subacute, or 
chronic LBP 

Not 
specified 

Any noninvasive 
(pharmacologic & 
nonpharmacologic) 

1. Use nondrug 
approaches 1st: 
superficial heat, 
massage, acupuncture, 
spinal manipulation. 
2. If desired, NSAIDs 
or skeletal muscle 
relaxants 
 

Radicular back pain: 
1. Exercise 

Department of 
Veterans 
Affairs and 
Department of 
Defense 
201790 

Adults with 
acute, 
subacute, or 
chronic LBP 

Any 
setting 

Pharmacologic 
Nonpharmacologic 
Self-care (ex., 
heat, books) 
Other (i.e. 
interdisciplinary 
rehabilitation) 

1. Start with self-care 
and NSAIDs or 
nonbenzodiazepine 
muscle relaxants. 
2. Reassess after 4 
weeks. 
3. Opioids should be 
prescribed at the 
lowest dose for the 
shortest duration 
possible. 

Abbreviations: LBP=low back pain; NR: not reported; NSAIDs=nonsteroidal anti-inflammatory drugs 
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Systematic Reviews 
We identified 14 eligible systematic reviews (Appendix Table H1). The American College of 

Physicians guideline was based on two systematic reviews.92, 93 We identified 12 other eligible 
reviews published from 2016 to 2018.94-105 All included systematic reviews and new randomized 
trials focused on low back pain; no studies reported mid-back pain. Most studies included in the 
systematic reviews enrolled mixed samples of adults with acute, subacute, or chronic back pain. 
Only two focused exclusively on acute back pain.97, 102 Most studies examined central 
(nonradicular) low back pain; several addressed adults with radicular (nerve root) pain into the 
leg(s). Treatment setting was not often specified, but most involved interventions delivered in 
primary and specialty care settings. One review examined nonchronic low back pain seen in 
emergency departments.94 Many reviews focused on specific interventions such as epidural 
steroid injections100, 103 or NSAIDs.96 

The 14 systematic reviews included 92 trials that enrolled some or all participants with acute 
low back pain. Reviews addressed numerous comparisons, (Figure 4) but mostly nonopioid 
treatment of acute low back pain, versus another nonopioid, or an inactive comparator. Spinal 
manipulation was the most common nondrug approach reviewed. The majority of participants 
were adults with nonspecific acute low back pain; fewer included adults with low back and 
sciatica or radicular pain. 

Original Research 
We identified 127 references published since the search dates of the eligible systematic 

reviews, after 2016. Title and abstract screening of these identified 22 potentially relevant RCTs 
that reported intervention outcomes for acute low back pain. More than half of new RCTs 
examined drug interventions delivered by various modes. Five RCTs examined drug 
combinations versus a single nonopioid drug, placebo, or another drug combination. Nine 
nondrug new RCTs examined six types of approaches, including spinal manipulation, muscle 
therapy, physiotherapy modalities, acupuncture, and education/advice. 

Research Gaps 
Among the reviews we identified from the past three years, we found no single, high-quality 

systematic review on acute back pain interventions that clearly summarized the evidence from 
the past 20 years. Systematic reviews that analyzed data from mixed samples with acute and 
chronic pain are not easily interpretable when translating evidence into practice. 

Recent systematic reviews are primarily focused on nonopioid therapies for acute low back 
pain. Nondrug approaches, alone or in combination with other treatments, are less commonly 
studied. A combination of therapies early in the course of back pain may better reduce acute pain 
and enable earlier transition from passive (i.e., muscle work) to active therapies (i.e., exercise). 
We found no studies of sequencing from drug to nondrug or from passive to active treatments, 
although these approaches are common in practice. 

Many current reviews failed to report potential underlying causes that may impact treatment 
selection, such as spinal stenosis or disc herniation. Back pain arises from many different 
sources. While the most offending or causative factor is often indeterminable, identifying 
subgroups of patients that may necessitate treatment modifications, such as those with a history 
of spine surgery, prior significant low back pain episodes, radicular pain, and/or spinal stenosis 
may better guide treatment selections. 
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Systematic reviews failed to address episodic back pain, a fairly common complaint among 
adults. Eligible reviews did not differentiate between initial versus recurrent low back pain 
episodes. Nor did they specify whether recurrent episodes, which may grow more severe over 
time, benefit from different treatments or treatment combinations than do initial back pain 
episodes. 

Systematic reviews primarily addressed young to middle-aged adults. Evidence is lacking on 
which interventions are suitable for older adults with or without stenosis and radicular pain, and 
any necessary treatment modifications appropriate for this age group, many of whom have 
mobility-limiting osteoarthritis and comorbid conditions.  

The incremental benefits of combining interventions is poorly understood. More research is 
needed on these approaches for acute back pain. This research should aim to identify the optimal 
sequencing, intensity, and duration of component therapies. 
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Figure 4. Comparisons addressed in systematic reviews and new trials: acute low back pain 

 
a = Abdel 2017; b = Chou 2017 (pharm); c = Chou 2017 (nonpharm); d = Gagnier 2016; e = Liu 2016; f = Machado 2017; g = Paige 2017; h = Rasmussen-Bar 2017; i = Rothberg 
2017;j = Song 2018; k = Strudwick 2018; l = Wei 2016 
 
Abbreviations: SMT=spinal manipulative therapy 
 
Note: Inactive comparisons included placebo, sham procedures, and usual care. 
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Acute Neck Pain 

Guidelines 
We identified one eligible clinical practice guideline on the treatment of neck pain (Table 4). 

The 2017 American Physical Therapy Association guideline distinguished between neck pain 
with and without mobility deficits, recommending manipulation, exercise, and mobilization 
when mobility deficits are present, and instead advising education, exercise, and combined 
approaches, with minimal use of cervical collars, when mobility deficits are absent. 

Table 4. Current guidelines: treatments for acute neck pain 
Clinical 
Practice 

Guideline 

Population Setting Recommendations Not 
Recommended 

Blanpied 
2017106 

Patients 
with acute 
neck pain 
with mobility 
deficits; 

Clinics Thoracic 
manipulation, 
exercises, 
strengthening; 
cervical 
manipulation and/or 
mobilization 

NR 

Blanpied 
2017106 

Patients 
with acute 
neck pain 
and no 
mobility 
deficits 

Clinics Education, 
exercises, 
reassurance; 
combined 
interventions; 

Minimize use of 
cervical collar 

Abbreviations: NR = not reported 

Systematic Reviews 
We identified eight eligible systematic reviews addressing treatments for acute neck pain 

(Appendix Table I1).107-114 All included studies of acute neck pain treatment enrolled samples of 
individuals with acute, subacute, and chronic neck pain. Studies of adults with acute neck pain 
were typically a small proportion of the those eligible for each review. Few reviews restricted the 
settings in which eligible studies were conducted. Most either did not specify setting or reported 
that trials in any setting were eligible. 

The eight systematic reviews included thirteen unique trials analyzing treatments for acute 
neck pain (Figure 5). Major comparisons addressed in these reviews include muscle therapy 
versus sham therapy; physiotherapy versus sham therapy; and comparison of different spinal 
manipulation techniques. 

Original Research 
We searched for new RCTs published since the search dates of eligible systematic reviews 

and identified 34 references, of which five were potentially relevant RCTs of acute neck pain 
treatments. The new RCTs analyzed a variety of interventions including dry needling and drug 
therapies (benztropine, NSAIDs, local anesthetics, and glucocorticoids). New RCTs were 
relatively small and addressed comparisons not previously addressed in systematic reviews of 
acute neck pain treatments. 
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Research Gaps 
Few eligible systematic reviews examined drug interventions for acute neck pain. A rigorous 

comprehensive systematic review evaluating all treatments for acute neck pain by underlying 
cause would provide necessary information for decision-making. However, available research 
appears limited for such a review. The research on neck and back pain appears to use slightly 
different definitions of acute and subacute pain. 

In order for a new review of treatments for initial or episodic neck pain to provide valuable 
evidence to prevent transition to chronic pain, experts should first be solicited to determine the 
appropriate timeframes to include in such a review.
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Figure 5. Comparisons addressed in systematic reviews: acute neck pain 

 
a = Bussieres 2016; b = Gross 2013; c = Hidalgo 2017; d = Kadhim-Saleh 2013; e = Sutton 2016; f = Wong 2016 
 
Abbreviations: NSAID = nonsteroidal anti-inflammatory drug; SMT = spinal manipulation therapy 
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Acute Pain Associated With Fractures 

Guidelines 
We identified no eligible recent U.S.-based guideline addressing the management of acute 

pain associated with fractures. 

Systematic Reviews 
We identified six eligible systematic reviews evaluating treatments for acute pain associated 

with fracture (Appendix Table J1).115-120 Two evaluated treatments delivered specifically in 
emergency settings,118, 119 and all six focused on older adults and evaluated acute pain treatments 
for fractures common in this population (hip fracture, femoral neck fracture, and osteoporotic 
compression fracture). The six systematic reviews included 45 unique trials. 

Interventions evaluated in systematic reviews evaluating pain treatment attributable to 
osteoporotic compression fracture included procedures (vertebroplasty, kyphoplasty), taping, and 
bracing (Figure 6). Few trials studied analgesics or anesthetics. Interventions for treating pain 
associated with hip fracture included regional blocks and analgesics (primarily opioids). 

Original Research 
We searched for new RCTs published since the search dates of eligible systematic reviews 

and identified 108 references. Title and abstract screening of these identified 30 potentially 
relevant RCTs analyzing pain treatment for fracture. Few new RCTs studied pain treatments for 
pain attributable to hip fracture and osteoporotic compression fractures, but instead addressed 
other types of fracture in adults and children. The new RCTs analyzed a variety of drug and 
nondrug (including opioids) therapies for rib and limb fractures. 

Research Gaps 
We identified several research gaps. No eligible systematic review addressed pain treatment 

for fractures in children and adolescents, despite this being a common reason for introduction to 
opioids in this population. Likewise, no eligible systematic review addressed pain treatment for 
fractures in individuals with substance use disorder. 

Evidence addressing pain treatment for osteoporotic compression fractures and hip fracture 
could be updated with a rigorous comprehensive systematic review. Systematic reviews did not 
fully address harms, especially with opioid interventions. Fall risk is an important harm in older 
adults.
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Figure 6. Comparisons addressed in systematic reviews and new trials: fractures 

 
a = Goodwin 2016; b = Zhou 2018 
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Visceral Pain 

Renal Colic 
Renal colic, the pain attributable to kidney stones, is a common reason for pain and analgesic 

use. We searched for U.S.-based clinical practice guidelines and systematic reviews addressing 
treatments for renal colic. 

Guidelines 
We found no eligible U.S.-based guideline addressing treatment for renal colic. The 

European Association of Urology published in 2018 a clinical practice guideline strongly 
recommending treating renal colic with NSAIDs over opioids.121 

Systematic Reviews 
We identified four eligible systematic reviews including 88 trials examining renal colic 

treatments (Appendix Table K1).122-125 Two reviews specifically addressed emergency 
departments, and the other two likely did, as well, but did not specify. The included studies in the 
reviews only partially overlapped; no one review was subsumed by another. One review included 
an unpublished study conducted by the review author; although risk of bias was assessed, 
inclusion criteria was not provided for this review.124 

Several comparisons studied were addressed in previous systematic reviews (Figure 7). Most 
medications were delivered intramuscularly or intravenously. The majority of trials and 
systematic reviews analyzed the comparative effectiveness of NSAIDs versus other NSAIDs (21 
trials and two SRs) or versus opioids, antispasmodics, antidiuretics, acetaminophen, or 
combination therapy. The most common NSAIDs studied were diclofenac, indomethacin, and 
ketorolac. The majority of NSAID trials have already been included in a systematic review. 

All systematic reviews evaluated very short-term pain, and none assessed function, persistent 
opioid use, or productivity. 

Original Research 
We searched for new RCTs examining treatments for renal colic and identified 119 

references. Screening titles and abstracts of these references identified 40 potentially relevant 
RCTs examining renal colic treatment. Eleven new RCTs assessed monotherapy versus 
combination therapy. Most compared an NSAID (mostly diclofenac or ketorolac) versus various 
combinations of acetaminophen, anticholinergics, antidiuretics, antispasmodics, NSAIDs, and 
opioids. 

Research Gaps 
As with other acute pain conditions, important information could be provided by a rigorous 

comprehensive systematic review, perhaps with a network meta-analysis, summarizing the full 
body of literature on drug treatment for renal colic. Available reviews, while not necessarily out 
of date, present a fragmented view of pain management and pay little attention to nondrug 
approaches. 

The identified reviews did not address subpopulations of interest. Pediatric populations may 
be less relevant since children differ from adults in terms of the signs and symptoms of 
nephrolithiasis, because acute flank pain is less common in children.126 In cases where kidney 
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stones are not removed surgically, reviews and guidelines are silent on pain management prior to 
procedures to eliminate the stones. Therefore, attention to several other subpopulations may still 
be high priority. In the short term, inclusion of observational studies may be necessary to make 
use of the best evidence available. 
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Figure 7. Comparisons addressed in systematic reviews and new trials: renal colic 

 
a = Afshar 2015; b = Pathan 2018; c = Sin 2017; d = Jalili 2016 
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Orofacial Pain 

Dental Pain 
Nonsurgical dental pain primarily involves pulpitis or acute apical abscesses. These 

conditions often lead to dental procedures (extractions or root canal). Individuals experiencing 
this type of pain often seek treatment to avoid procedures or to alleviate the pain until procedures 
can be performed. Relatively low rates of dental insurance coverage further compound this 
problem of substituting nondefinitive drug therapies for dental procedures which can incur heavy 
out-of-pocket costs for uninsured patients. Individuals might seek attention from medical 
providers in emergency departments where treatment is usually restricted to temporary symptom 
relief by providing prescriptions for pain medication, often opioids. 

Guidelines 
We identified no eligible guidelines relevant to nonsurgical dental pain.  

Systematic Reviews 
We identified three eligible systematic reviews which included treatments for some types of 

dental pain (Appendix Table L1).73-75. Included in the three systematic reviews were five RCTs 
studying interventions for pain management for a variety of conditions, primarily toothache 
(pulpitis, infection) and postoperative dental pain. None of the trials assessed opioids and only 
short-term pain (<48 hours) outcomes were reported. 

Original Research 
We searched for dental pain RCTs not included in previous systematic reviews and identified 

10 additional RCTs evaluating treatments for acute nonsurgical dental pain. Interventions 
addressed include anesthetics, NSAIDs, antibiotics, gabapentinoids, and drug combinations. 

Research Gaps 
Research was very limited for management of nonsurgical dental pain. No systematic 

reviews focused solely on nonsurgical dental pain. We found no reviews focusing on children, 
adolescents, or any subpopulations. Reported pain outcomes were short-term. 

Given the limited evidence on the treatment of nonsurgical dental pain, more insight might 
be gained through a systematic review using observational studies to summarize the incidence 
and prevalence of this pain as well as the individual behaviors in seeking treatment. 

Episodic Pain Conditions 

Acute Migraine 
Acute migraine is a painful condition with many available treatment options. Individuals 

with episodic and chronic migraine are often prescribed medications from their primary or 
specialty care clinics to have on hand in case of acute migraine, because starting treatment as 
soon as possible improves effectiveness. Several drug classes in various treatment modes are 
available for this purpose (pills, sublingual tablets, nasal sprays, intramuscular injections). Acute 
migraine is also often treated in emergency settings, where the drugs used, except those delivered 
intravenously, are similar to those prescribed by primary and specialty clinics. 
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Guidelines 
We identified one eligible guideline on the management of acute migraine (Table 5).127 It 

was developed by the 2016 American Headache Society Guideline Committee, and addressed 
injectable medications for treating adults with acute migraines in emergency settings. The 
guideline recommends certain medications as first line including metoclopramide, 
prochlorperazine, and sumatriptan. Opioids are not recommended for treatment of acute 
migraine. 

Other U.S.-based guidelines relevant to acute migraine treatment were out of date. The 
United States Headache Consortium published a 2000 guideline on the pharmacologic 
management of acute attacks in primary care settings.128 It is unclear if this guideline will be 
updated. We also identified a 2004 guideline on migraine treatment for children and adolescents 
published by the American Academy of Neurology Quality Standards Committee and the 
Practice Committee of the Child Neurology Society.129 An update of this guideline is currently in 
progress.130 

Table 5. Current guidelines: treatments for acute migraine 
Clinical Practice 

Guideline 
Population Setting Interventions 

Addressed 
Recommendations Not 

Recommended 
American 
Headache Society 
Guideline 
Committee (Orr 
2016127) 

Adults Emergency Injectable 
medications 

Metoclopramide 
Prochlorperazine 
Sumatriptan 

Diphenhydramine 
Hydromorphone 
Lidocaine 
Morphine 
Octreotide 

Systematic Reviews 
We identified 22 systematic reviews including 372 unique trials analyzing treatments for 

acute migraine (Appendix Table M1). We expanded publication dates because several 
interventions were obviously missing from the recent set of systematic reviews and we found no 
comprehensive review that included drug therapies typically provided in primary care and 
specialty clinic settings. The new search dates allowed for inclusion of a previous AHRQ review 
and several Cochrane reviews addressing specific drugs for acute migraine published between 
2012 and 2014.131-144 Most reviews evaluated treatments for adults and focused on emergency 
departments or primary care clinics. The AHRQ review addressed acute migraine treatments in 
adults treated in emergency settings with injectable medications.145 A similar review was 
conducted to inform the American Headache Society Guideline Committee guideline.127 

Several interventions have been studied in previous systematic reviews (Appendix Table 
M1), all of which addressed drug treatments via many different comparisons. Many systematic 
reviews included both placebo-controlled and active-controlled RCTs enrolling adults (Figure 8, 
Figure 9). Triptans were by far the most studied acute migraine drug with 13 systematic reviews 
and nearly 80 RCTs reporting placebo comparisons. Many comparisons are analyzed in previous 
systematic reviews, but again, most frequently these comparisons included triptans. 

Treatment of acute migraine in children and adolescents was less frequently studied (Figure 
10). The vast majority of the research is on triptans. 

Most reviews assessed treatment effectiveness at different time points after treatment 
initiation. Headache relief, pain reduction, and relapse appeared to be the most commonly 
reported outcomes. Function was rarely analyzed in the migraine reviews. Several systematic 
reviews assessed whether patients were free of headache at 24 hours. Longer-term outcomes 
were rarely reported. 
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Original Research 
We searched for new RCTs published since relevant systematic reviews and identified 578 

references. We reviewed the titles and abstracts of those references and identified 65 potentially 
relevant RCTs analyzing treatment for acute migraine. The majority of these new RCTs analyzed 
interventions previously analyzed in systematic reviews and could strengthen the evidence base 
for those interventions. 

Research Gaps 
Few guidelines and systematic reviews addressed specific populations other than adults, and 

children and adolescents. We found no comprehensive review of medications prescribed in 
primary care or specialty clinics for acute migraine treatment in patients with episodic or chronic 
migraine. The AHRQ EPC review on injectable medications for acute migraine in emergency 
departments covers literature published though January 2012. An update of this review would 
provide timely evidence.
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Figure 8. Placebo-controlled comparisons addressed in systematic reviews: acute migraine in adults 

 
a = AHRQ 2012; b = Bird 2014; c = Cameron 2015; d = Choi 2014; e = Derry 2012 (sum-ins); f = Derry 2012 (sum-oral); g = Derry 2012 (sum-subq); h = Derry 2013 
(acetaminophen); i = Derry 2014; j = Kirthi 2013; k = Law 2013; l = Law 2016; m = Menshaw 2018; n = Nirenburg 2015; o = Orr 2016; p = Rabbie 2013; q = Richer 2016; r = 
Derry 2012 (sum-rectal) 
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Figure 9. Active-controlled comparisons addressed in systematic reviews: acute migraine in adults 

  
a = AHRQ 2012; b = Bird 2014; c = Cameron 2015; d = Choi 2014; e = Derry 2012 (sum-ins); f = Derry 2012 (sum-oral); g = Derry 2012 (sum-subq); h = Derry 2013 
(acetaminophen); i = Derry 2014; j = Kirthi 2013; k = Law 2013; l = Law 2016; m = Menshaw 2018; n = Nirenburg 2015; o = Orr 2016; p = Rabbie 2013; q = Richer 2016; r = 
Derry 2012 (sum-rectal) 
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Figure 10. Comparisons addressed in systematic reviews: acute migraine in children and adolescents 

 
a = Jeric 2018; b = Menshaw 2018; c = Richer 2016 
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Sickle Cell Crisis 
Individuals with sickle cell disease experience episodic pain related to their disease. These 

episodes are called sickle cell crisis or vaso-occlusive crisis. 

Guidelines 
We identified one eligible guideline addressing acute pain attributable to sickle cell disease 

(Table 6).146 The 2014 National Heart, Lung, and Blood Institute (NHLBI) convened a guideline 
panel, supported by an independent comprehensive systematic review conducted by Mayo 
Clinic, for management of sickle cell disease. The NHLBI guideline has been endorsed by many 
professional organizations, including the Academy of Emergency Medicine, American Academy 
of Pediatrics, and the American Society of Hematology. One section on managing acute 
complications provided an algorithm and recommended NSAIDs for acute pain in adults and 
children due to vaso-occlusive crisis. 

Table 6. Current guidelines: treatment for acute pain in sickle cell disease 
Clinical 
Practice 

Guideline 

Population  Setting Interventions 
Addressed 

Firstline 
Treatments  

Not 
Recommended 

NHLBI 
2014146 

Adults and 
children with 
sickle cell 
disease 

All settings 
where patients 
present; ED or 
outpatient 

Parenteral opioid 
therapy 
Meperidine 
NSAIDs 
Around the clock 
vs intermittent 
analgesics 

NSAIDs for mild to 
moderate pain 
Parenteral opioid 
for severe pain 

Blood transfusion 
unless other 
indications; 
Meperidine 
unless only 
effective opioid 
for individual 
patient 

Abbreviations: ED = emergency department; NR = not reported; NSAIDs = nonsteroidal anti-inflammatory drugs; RCT = 
randomized controlled trials 

Systematic Reviews 
In addition to the comprehensive systematic review conducted for the 2014 NHLBI 

guideline, we identified two relevant Cochrane systematic reviews (Appendix Table N1).147,148 
The three reviews included nine unique trials (Figure 11). None of the reviews focused on 
specific settings or subpopulations. Interventions addressed in the reviews for the NHLBI 
guideline included parenteral opioid therapy, NSAIDs, and meperidine. The review associated 
with the NHLBI clinical practice guideline also compared continuous versus intermittent 
analgesic infusion and reported on pain as primary outcome while mentioning few others. One 
Cochrane review examined fluid replacement for acute pain episodes to improve cellular 
hydration to slow or stop the sickling process; however, the search found no eligible RCTs.148 
The other Cochrane review examined low-molecular-weight heparins as anticoagulants with only 
one eligible RCT.147 

Several comparisons were examined in previous systematic reviews (Figure 8). The NHLBI 
guideline included eight trials studying opioids, antithrombotics, and NSAIDs for pain control. 

Original Research 
We searched for RCTs published since the search dates for these systematic reviews and 

identified 16 references. Title and abstract review show seven potentially eligible new RCTs 
evaluating pain treatments for sickle cell crisis. We identified no new RCTs of drugs previously 
addressed in systematic reviews. One RCT compared sedative and analgesic adjunct (nitric 
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oxide) versus placebo, and two RCTs assessed nondrug interventions including touch with music 
(versus attention control) and a weight-based opioid-dosing protocol (versus a patient-specific 
protocol). 

Research Gaps 
The NHLBI guideline recommends nondrug treatments for acute pain and parenteral opioids 

in patients also on long-acting opioids for chronic pain. The latter recommendation was adapted 
from the American Pain Society’s 1999 guideline based on a systematic review of a broader 
population, since evidence specific to sickle cell populations was lacking. Nondrug treatments 
named included intravenous hydration, local heat, and distraction. Two trials of nondrug 
treatments have since been published. However, both were small and assessed very different 
interventions. 

The NHLBI guideline did not address our subpopulations of interest, likely due to a lack of 
relevant studies 

.
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Figure 11. Comparisons addressed in systematic reviews: sickle cell crisis 

 
a = NHLB 2014; b = van Zuuren 2015 
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Discussion 
Our evidence map describes interventions studied to treat acute pain associated with select 

conditions. Future research should explore effectiveness and comparative effectiveness of these 
and other interventions used in treating acute pain. 

Current Evidence 
We mapped the evidence on the pain treatments for select acute pain conditions, including 

postoperative, musculoskeletal/fracture, dental pain, migraine, and sickle cell crisis pain. While a 
large body of research addressed some aspects of pain treatment for these conditions, important 
gaps remain. Notably, most research evaluated adults and very little addressed adolescents or 
older adults, despite that these populations both commonly experience these acute pain 
conditions. We ultimately identified a prominent disconnect between available research and the 
evidence needed to inform providers, patients, and policymakers about how to best treat the pain 
associated with these acute pain conditions. 

Numerous news stories as well as professional associations and health policy initiatives have 
acknowledged that opioid prescribing is prevalent and excessive in the U.S. Yet, few systematic 
reviews or randomized controlled trials focused specifically on opioids. This is likely more 
common with chronic pain. 

The largest evidence gap was for discharge prescribing and early postdischarge pain 
management in postoperative patients. The dominant focus of postoperative pain management 
reviews and trials was on inpatient pain management, while few systematic reviews focused on 
interventions provided at discharge from surgical facilities. The overwhelming majority of 
systematic reviews of postoperative pain interventions examined how additional perioperative 
interventions affected standard yet heterogeneous inpatient postoperative opioid use, and most 
focused on newer drugs (e.g. liposomal bupivacaine) or new approaches and routes for drug 
delivery (e.g. intra- or peri-articular). Harms, if reported, focused on limited specific adverse 
effects immediately following surgery; adverse effects after discharge have been insufficiently 
evaluated.  

The evidence for acute low back pain interventions was limited. While there are many 
systematic reviews on back pain, few focus on acute back pain. Most systematic reviews did not 
limit eligibility criteria to acute pain, and instead analyzed effectiveness of interventions across 
acute, subacute, and chronic back pain. 

Similarly, few systematic reviews or trials evaluated opioid use for dental procedures or oral 
surgical pain, despite a recent high-profile observational study showing that one third of opioid 
prescriptions filled by adolescents and young adults came from dental clinicians.70 These patients 
were far more likely than a nonopioid exposed cohort to fill a second opioid prescription and be 
later treated for opioid abuse.70 Rates of abuse among adolescent and young adult populations 
may be higher than among adults after first exposure to opioids.70 

We identified many systematic reviews. Most focused narrowly on a specific intervention or 
comparison. Several acute pain conditions lacked rigorous, comprehensive reviews that 
addressed all potential treatments and analyzed comparative effectiveness of the array of 
potential treatments. With a shortage of head-to-head trials, rigorous comprehensive reviews that 
engage network meta-analysis where possible would allow various treatments to be compared in 
a meaningful and methodologically sound way. 
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Guidance 
Several recent high-quality U.S.-based clinical practice guidelines address several acute pain 

conditions (back pain, postsurgical pain, treatment of acute migraine in emergency settings, 
sickle cell crisis). Some of these guidelines intend to change practice and reduce reliance on 
opioids, and aim to prevent misuse of opioids by recommending the lowest possible dose and 
shortest duration when prescribed. Surgery-specific clinical practice guidelines are being 
developed in Europe and by some U.S.-based medical societies, but experts still need to debate 
whether these will be more valuable than general clinical practice guidelines on postoperative 
pain. Other acute pain conditions (renal colic, dental procedures and oral surgery, fracture) did 
not appear to have recent high-quality clinical practice guidelines. Updated versions of older 
clinical practice guidelines or brand-new guidelines from related associations could help inform 
clinicians on how to best avoid problems associated with opioid misuse among patients. 

Nonetheless, even if up to date and relevant, clinical practice guidelines may not be as 
influential as they once were. Many health systems in the U.S. are developing guidance using 
their own data to provide very specific recommendations and standardized prescribing orders for 
use by clinicians in their systems. Therefore, an environmental scan of these practices and how 
the recommendations and/or order sets are developed would be valuable. Such information could 
further understanding of the evidence and the ability to translate it, while ultimately contributing 
to practice-based evidence when evidence-based practice is unavailable for specific 
subpopulations. Future research should also provide an overview of the different state-level 
guidance, as well as how that guidance was developed. An overview of all policies and 
regulations guiding acute pain treatment is necessary to fully appreciate influences on current 
practice. 

Future Research Needs 
Three acute pain conditions may be in need of an up-to-date comprehensive assessment of 

the evidence are renal colic, acute migraine in primary care and specialty clinics in individuals 
with chronic or episodic migraine, and dental pain associated with dental procedures and oral 
surgery. New studies exist, but it is unclear whether these would change conclusions. In some 
cases, new comparisons have been addressed. Several systematic reviews addressed treatments 
for back and neck pain, but few comprehensively addressed acute pain, which is a critical focus 
for these conditions, because effectively treating acute and episodic musculoskeletal pain can 
prevent transition to chronic pain. 

Future systematic reviews and trials should expand the set of interventions addressed in 
research on treatments for acute pain. Nondrug interventions, multicomponent interventions, and 
drugs prescribed at postoperative discharge were not frequently studied in the literature we 
identified. Expanding the outcomes addressed in future research would also be informative. 
Systematic reviews and trials should increase followup time and pain assessment beyond 48 
hours, and measure analgesic use in the days following discharge. In regard to expanded 
outcomes, an important one to consider is pain and its impact on function and recovery as 
measured by multidomain scales that assessing more than just pain intensity. Several such 
comprehensive pain scales are available, but it is unclear whether their use is increasing in 
clinical and research settings or if they can reasonably be implemented in acute pain settings.  

Few studies addressed subpopulations. This is especially concerning for individuals with a 
history of substance use disorder, for whom providers likely find pain treatment decisions 
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challenging. However, individuals with substance use disorder histories may also be challenging 
to recruit for clinical trials; thus, observational studies may provide insight. 

Additionally, future research should continue to examine how patient baseline characteristics 
(history of substance abuse disorder, fear-avoidance, pain catastrophizing, mental health issues) 
and condition characteristics (trauma, abuse) modify response to treatment and lead to chronic 
pain or persistent opioid use. 

Limitations 
The scope and scale of this evidence map allowed for only a high-level examination of 

systematic reviews and clinical practice guidelines for the selected acute pain conditions. Pain is 
a common symptom and treatment of acute pain varies widely according to the cause or type of 
pain. Systematically searching for treatments of a symptom is challenging. Even when focusing 
on a short list of acute pain conditions, the nuances of each pain condition complicate the search 
for this topic. 

An in-depth investigation by a systematic review specific to acute pain conditions and their 
underlying cause could dive deeper into the issues specific to these populations. Having a depth 
of knowledge and a technical expert on pain with expertise specific to certain conditions would 
better facilitate our understanding of particular evidence and identify research gaps relevant to 
the acute pain condition. Obviously missing interventions can be identified from our evidence 
map of available research on the select conditions, subpopulations, and comparisons, but specific 
research gaps require clinical expertise on each acute pain condition. Therefore, we were unable 
to determine whether or not certain interventions commonly used in practice were overlooked in 
the eligible systematic reviews. 

Mapping the evidence on a topic of this scope and scale presents many challenges. We could 
not, based on limited time and resources, provide an inventory of all possible acute pain 
conditions addressed by systematic reviews. We focused on the acute pain conditions selected a 
priori after discussion with several agencies in the Department of Health and Human Services. 
Valuable information could be gained through a full inventory of which acute pain conditions 
have up-to-date high-quality systematic reviews, but this would be difficult to assemble given the 
lack of standard terminology across conditions. First, many acute pain conditions are not indexed 
using acute pain terminology (i.e., migraine, renal colic, sickle cell crisis), and therefore many 
conditions would not be identified with a search strategy designed to capture only acute pain. 
Further, many reviews did not restrict study eligibility to acute pain, but instead included 
subacute or chronic pain. 

Clinical setting was originally outlined as an important concept for mapping the evidence on 
acute pain treatments, and setting may indeed affect treatment decisions for some acute pain 
conditions (e.g., migraine). However, our discussions with KIs and our inventory of systematic 
reviews across the wider range of acute pain conditions did not support the importance of setting 
for all acute pain conditions. Setting is often restricted by the presenting acute pain condition, 
and for most conditions, treatment is likely similar across potential settings. The literature 
provided further challenges because specific settings were rarely specified as eligibility criteria 
for systematic reviews and thus were often not reported. Setting is likely more important for 
some acute pain conditions than others. For instance, acute migraine and renal colic might be 
treated differently in emergency settings than primary care or specialty clinics. 
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Abbreviations and Acronyms  
 
ACTTION  Analgesic, Anesthetic, and Addiction Clinical Trial Translations, 

Innovations, Opportunities, and Networks 
AAAPT ACTTION-APS-AAPM Pain Taxonomy 
AAPM American Academy of Pain Medicine  
AHRQ Agency for Healthcare Research and Quality 
APMSIG Acute Pain Medicine Special Interest Group 
APS  American Pain Society 
CDC Centers for Disease Control and Prevention 
ED Emergency department 
EPC Evidence-based Practice Centers 
FDA United States Food and Drug Administration 
GABA Gamma-Aminobutyric Acid 
GQ Guiding Question 
KI Key Informant 
LBP Low back pain 
NHLBI The National Heart, Lung, and Blood Institute 
NR Not reported 
NSAID  Nonsteroidal anti-inflammatory drug 
PD Postdischarge 
RCT Randomized Controlled Trial 
ROB Risk of Bias 
SMT Spinal manipulative therapy 
SR Systematic Review 
VA-DOD The Office of Veterans Affairs and Department of Defense Health Affairs 
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Appendix A. Key Informant Discussion Questions 
 
 
Agenda 
 
Introductions 
 
Project Overview 
 
Discussion 
 
Next Steps 
 
Conclusion 
 
 
 
Background: Treatment for Acute Pain Evidence Map 

The Minnesota Evidence-based Practice Center (MN EPC) under contract with the Agency 
for Healthcare Research and Quality (AHRQ) is preparing an Evidence Map on the Treatment 
for Acute Pain addressing four Guiding Questions (Box 1). We are conducting interviews with 
Key Informants (KIs) to help address contextual questions about high priority acute pain 
conditions most relevant to the Evidence Map (GQ1 & GQ2). Our initial literature review and 
discussions with KIs will be used to address subsequent Guiding Questions (GQ3 & GQ4). 

For purposes of the Evidence Map, we are using definitions of acute pain developed by 
Acute Pain Medicine Shared Interest Group (APMSIG) with timeframe further characterized by 
the AAAPT (Box 2). 
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Box 1. Evidence map on treatment for acute pain Guiding Questions 

1. Which acute pain conditions are most commonly treated in select settings (emergency
rooms; inpatient and outpatient surgical facilities; primary and specialty care clinics;
and dental clinics and dental surgery centers)?

a. What assessment methods are used to evaluate/monitor pain and function
before/during treatment?

b. Which individual characteristics modify perceptions of pain severity, treatment
options, and treatment response?

2. Which acute pain conditions have recent, high quality guidelines that address acute pain
treatment?

a. What treatments do guidelines recommend?
b. To what extent do guidelines include treatment modifications based on initial

pain assessment, medical history, and setting?

3. Which acute pain conditions have recent, high quality systematic reviews on treatments
for acute pain?

a. What conclusions were reported about comparative effectiveness and harms of
acute pain treatments?

b. Which populations, acute pain conditions, and treatments have been sufficiently
systematically reviewed?

c. What evidence gaps were identified in systematic reviews?

4. What original comparative effectiveness research is available evaluating acute pain
treatments for acute pain conditions without recent high quality systematic reviews?

a. Which populations and settings have been studied?
b. Which primary outcomes have been studied for effectiveness and harms?
c. Which study designs have been used?
d. Which populations and treatments have sufficient original research for

systematic review?
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Box 2. Definition of acute pain  

APMSIG working definition: “Acute pain is the physiologic response and experience to 
noxious stimuli that can become pathologic, is normally sudden in onset, time limited, and 
motivates behaviors to avoid actual or potential tissue injuries.”{Tighe, 2015 #2672} 

 
AAAPT time-based definition of acute pain: “Acute pain is considered to last up to seven days, 
with the following qualifications: 1) It’s duration reflects the mechanism and severity of the 
underlying inciting event; 2) Prolongations from seven to 30 days are common; 3) 
Prolongations beyond the duration of acute pain but not extending past 90 days 
postonset/injury are common. This refers to the ill-defined but important period of ‘subacute’ 
pain that warrants further specification and consideration in future taxonomic, research, and 
regulatory efforts.”{Kent, 2017 #11} 

 
1. Tighe P, Buckenmaier CC, 3rd, Boezaart AP, et al. Acute Pain Medicine in the United States: A Status 

Report. Pain Medicine. 2015 Sep;16(9):1806-26. doi: https://dx.doi.org/10.1111/pme.12760. PMID: 
26535424. 

 
2. Kent ML, Tighe PJ, Belfer I, et al. The ACTTION-APS-AAPM Pain Taxonomy (AAAPT) Multidimensional 

Approach to Classifying Acute Pain Conditions. Journal of Pain. 2017 May;18(5):479-89. doi: 
https://dx.doi.org/10.1016/j.jpain.2017.02.421. PMID: 28495013. 

 

https://dx.doi.org/10.1111/pme.12760
https://dx.doi.org/10.1016/j.jpain.2017.02.421
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Table 1. Key informant call topics and potential questions 
Topic Questions 
Acute Pain 
Conditions/Assessment/ 
Guidelines 

• Which acute pain conditions are of highest priority in 
terms of identifying alternatives to opioids? 

• Which settings are of highest priority in terms of 
identifying alternatives to opioids? 

• Which acute pain conditions are most often treated in 
each setting: 

o Emergency Departments 
o Inpatient and outpatient surgical facilities 
o Primary care clinics 
o Specialty care clinics 
o Dental clinics 
o Oral surgery facilities 

• How is acute pain assessed before and during treatment? 
o How does the assessment modify treatment? 
o Does this differ by setting? 

• Which individual characteristics modify: 
o Perception of pain? 
o Treatment options? 
o Treatment response? 

Acute Pain Treatment: 
Guidelines 

• Are you aware of clinical practice guidelines addressing 
acute pain in general? 

• Are you aware of clinical practice guidelines addressing 
reducing the use of opioids? 

• Are you aware of clinical practice guidelines addressing 
specific common acute pain conditions? 

• Is treatment of acute pain guided by these guidelines in 
your organization? 

• What other guidance informs treatment for acute pain in 
your organization? 

• We are compiling a list of clinical practice guidelines for 
treatment of acute pain; do you believe that clinical 
practice guidelines developed for use in other countries 
would be useful? If so, which countries or organizations? 

Knowledge Gaps • Which areas do you feel need additional research to 
inform the treatment for acute pain? 
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Appendix B. Search Strategy 
 

1     *pain/ or *abdominal pain/ or *acute pain/ or *back pain/ or *low back pain/ or *headache/ 
or musculoskeletal pain/ or *neck pain/ or *pain, postoperative/ or *pain, procedural/ or *renal 
colic/ (155980) 
2     pain.ti.) 
3     (acute or postoperative or perioperative).ti.  
4     2 and 3 
5     1 or 4 
6     chronic.ti.  
7     5 not 6 
8     acute.ti. 
9     6 and 8 
10     7 or 9 
11     (tooth adj2 extract*).ti.  
12     exp Molar, Third/  
13     exp Tooth Extraction/ 
14     11 or 12 or 13 
15     exp *PAIN/ 
16     14 and 15 
17     Toothache/ 
18     16 or 17 
19     sickle cell crisis.ti. 
20     renal colic.ti. 
21     exp *Migraine Disorders/ 
22     (acute or rescue).ti.  
23     21 and 22 
24     10 or 18 or 19 or 20 or 23 
25     limit 24 to (guideline or meta analysis or practice guideline or systematic reviews)  
26     limit 25 to yr="2016 -Current" 
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Appendix C. Key Informant Call Summaries 
KI Call #1 
Friday, September 21: 10 a.m. ET/9 a.m. CT/7 a.m. PT. 

Participants  
Steven Stanos (KI), Michelle Brasure, Mary Butler, Tim Wilt, Torie Nelson, Jay Saha, 

Shivani Rao, Shellina Scheiner, Suchi Iyer 

Acute Pain Conditions 
Acute low back pain is a very common complaint and seen by a wide range of providers. 

However, the treatment is complex because people experiencing acute low back pain are a 
heterogeneous group. Treatment is guided by several potential underlying causes of the pain; 
many of which opioids would not be appropriate for. 

Other common pains/injuries include those involving a large joint: shoulder, knee, and hip. 
These pains are often treated by sports medicine physicians. Opioids are rarely prescribed in this 
setting. 

Headaches and perioperative dental pain are also important issues pertaining to acute pain 
treatment. 

Younger children present with many different types of pain so it could be challenging to 
address acute pain in this population. Adolescents’ presentation is similar to adults. 

Another common source of acute pain includes trauma-related fracture pain, and 
perioperative pain (e.g. elective surgeries such as hernia repair). 

Several factors play a role in how individuals experience acute pain and respond to 
treatments. These include psychosocial factors such as depression, anxiety, fear avoidance, and 
catastrophizing. These same factors may play also make individuals at higher risk for their acute 
pain to convert to chronic pain. 

Nonpharmacologic interventions for acute pain are often used, especially with sprains and 
strains. These are commonly treated with RICE (rest, ice, compression, and elevation) along with 
anti-inflammatory medications. 

Many nonanalgesic medications are also used. Often, there is no high quality evidence 
available for their use. Examples include drug classes that are thought to help quiet down 
symptoms (muscle relaxants and prescription anti-inflammatory medications). 

Assessment 
Physical exams with assessment of history and risk factors for a negative outcome with 

opioid prescriptions should be a priority before writing medication prescriptions. 
Pain assessment should be multidimensional, and must assess function as well as pain 

intensity. We assess pain for each individual and use a more global assessment. We typically use 
PEG which measures pain, enjoyment of life, and general activity. 

The PHQ-9 is another instrument that incorporates general anxiety. 

Guidelines  
KI is aware of several groups that have developed guidelines for perioperative pain including 

Johns Hopkins, Cleveland Clinic, and UMich. These guidelines are fairly specific, breaking 
down recommended dosage and duration for several types of surgeries. 
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Other guidelines that may address acute pain conditions outside of perioperative include 
those published by ACP, American College Sports Medicine (guideline on ultrasound guided 
procedures for musculoskeletal pain), and the American Academy of Physical Medicine and 
Rehab Musculoskeletal group. Other countries have established guidelines on treatment for acute 
pain (Australians in musculoskeletal pain, injury, NICE, and other European countries). Many 
state level guidelines or policies also guide acute pain treatment (Washington). 

Acute pain treatment likely varies by provider type as well as among individual providers. 
The Mayo Clinic, sports and physical medicine group, is very active in this area. Their approach 
is typically more conservative; they are less likely to prescribe opioids if any medications at all.  

Different practice styles are very common. 

Other Issues 
CDC is putting together a large workgroup for opioids/acute pain. It is unclear which specific 

conditions are being addressed. 
Unclear which acute pain conditions need opioids vs alternatives. Comparative effectiveness 

research is limited. 
We are currently experiencing a response to the previous prescribing crisis. State legislative 

interventions for limiting prescriptions are now becoming commonplace. 
Settings in which acute pain conditions are treated may or may not affect treatment options. 

For instance, emergency departments and primary care prescribing are likely similar. Emergency 
departments are more worried about doctor shopping for opioid prescriptions. 

Future Research Needs 
High priority research needs include the identification of risk factors for converting from 

acute pain to chronic pain. 
This area is challenging to study because is it often difficult to conduct research on 

conditions where the pain is only severe for a short period of time. 
Models that could be useful to study for acute pain include those established for 

bunionectomy, wisdom teeth removal, and various sports injuries. 
Stem cells are being investigated for their potential to treat pain (Mayo). 
Acute inpatient pain management is another evolving area (Mike Kent, Patrick Tighe). They 

are currently working on the taxonomy specific to acute pain conditions. 

KI Call #2 
Monday, September 24: 3:30 p.m. ET/2:30 p.m. CT 

Participants 
Roger Chou (KI), Suchi Iyer, Michelle Brasure, Mary Butler, Torie Nelson, Mary Forte, Tim 

Wilt 

Acute Pain Conditions 
Postoperative pain is a very common acute pain conditions in both outpatient and inpatient 

surgeries. The challenge is there are so many different procedures/surgeries. It is difficult to 
know how specific the guidelines should be and how to lump procedures/surgeries in a 
meaningful way. Multimodal approaches are standard. Common surgeries include knee and hip 
replacement. 
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The American Pain Society perioperative pain guideline addresses 10 common surgical 
procedures/surgeries. The level of aggregation varies widely in available guidelines. The APS 
guideline focused on perioperative pain. The PROSPECT group (Europe) develops surgery-
specific guidelines. They have developed guidelines for 10 to 15 procedures. 

The perioperative pain topic is challenging due to the volume of literature (thousands of 
trials). 

The policy issues are interesting. The state and health system level policies that guide the use 
of opioids have never been identified and summarized. Many are developed using internal data 
as opposed to traditional evidence from systematic reviews. 

Framing the literature about acute pain treatments within settings makes logical sense. The 
variability within settings will be a challenge. 

Certain acute pain conditions are cross-cutting and treated across multiple settings (Sickle 
cell crisis, DVT). 

There is a growing interest in pediatric population and the consequences of early exposure. 

Guidelines 
Recent focus of acute pain guidelines targets dose limits. These guidelines/policies aren’t the 

typical society guidelines, but developed by state and local agencies or healthcare systems. They 
are often based on registry data. Percentiles are used to develop procedure-specific dose and 
duration guidance. This guidance has likely not been rigorously studied, but it does affect 
practice. This guidance largely addresses opioids as opposed to alternative treatments. Examples 
include: 

• Michigan – OPEN network 
• Washington state – collaborative project 
• Oregon – working to develop 
• Dartmouth – shown amount of opioids given at discharge predictive of future opioid use 

 
For dental pain, there is evidence that opioids are no more effective than other alternatives 

for certain procedures. 

Assessment 
Evidence on acute pain assessment is likely less than that of chronic pain. The short-lived 

nature of acute pain has traditionally made is less interesting and less feasible for research. There 
probably published guidelines or published literature specific to acute pain. 

There is also unlikely to be a risk predictor score to help identify individuals at higher risk 
for opioid misuse. 

Future Research Needs 
Acute pain treatment in adolescents needs additional study.  Differences among data sources 

and study designs would be an interesting area of research. We need additional randomized 
controlled trials exploring the comparative efficacy of various multimodal treatments. We need 
research that explores long term consequences of acute pain treatments. 

Policy research could focus on identifying the ideal opioid dose and duration. More research 
should focus on opioid alternatives. 
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Identifying what works for different conditions may be a research gap. Much of the research 
focusses on opioids from a clinical policy level. Further exploration of the relationship between 
acute prescribing and long-term use. 

Other Issues 
The field seems to be shifting from focusing on how to manage chronic opioid use to how to 

prevent opioid use/abuse in the first place. This would include the study of using nonopioid 
medications for pain. There is increased interest in using cannabis for acute pain. 
Nonpharmacologic treatments are also on the horizon (music, guided imagery, cold packs, 
TENS). 

KI Call #3 
Tuesday, September 25: 12 p.m. ET/11 a.m. CT 

Participants:  
Christina Mikosz (KI), Michelle Brasure, Torie Nelson, Christine Chang, Suchi Ayer, Mary 

Forte, Jay Saha, Shivani Rao, Shellina Scheiner, Tim Wilt 

Acute Pain Conditions 
Acute low back pain is always a frequently encountered condition. Other conditions include 

sickle cell crisis, kidney stones, dental pain (including wisdom tooth extraction; simple 
extraction), postoperative pain, neuropathic pain (shingles), musculoskeletal pain (including neck 
and back pain), and migraines. There appear to be high quality guidelines and policy in treatment 
of acute migraine. 

There are many ways to aggregate acute pain conditions; could try to bundle by pain severity. 
Focusing on a few specific diagnoses may provide a more useful level of detail. 

Assessment 
Pain itself may not be a useful reference point. One reason is because it is very subjective. 

Function goals may be more useful (true of chronic pain, may be applicable for acute as well). 
Other domains that may be useful to assess include depression and anxiety; patient history with 
pain; medical comorbidities. Biomarkers may be useful in assessing acute pain, but in some 
cases where patients do not have appropriate coping mechanisms they can be subjective as well.  

Guidelines 
The National Institutes of Health did a great job with their guideline on sickle cell crisis. The 

Dartmouth paper on correlation between meds prescribed at discharge and future opioid use was 
important in terms of guiding treatment with opioids. There may be guidelines geared 
specifically to broad areas like emergency medicine. Postoperative pain is a large area with many 
groups developing relevant guidelines (American College of Obstetrics and Gynecology, 
American Dental Association, BRIEF collaborative in Washington State, and many other 
institutional guidelines such as those developed by the Mayo Clinic). 

Other guidelines address acute pain in general. The American College of Physicians has 
broad-based guidelines that address acute pain. Many of the state level guidelines are based on 
these. The American College of Occupational and Environmental Medicine has guidelines that 
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address certain conditions. Other guideline groups include the Centers for Disease Control and 
Prevention, the National Institutes of Health, and Johns Hopkins. 

Guidelines from other countries may be useful in filling in some gaps in American 
guidelines, where applicable. However, pain management practice is much different in the 
United States (e.g., many more opioids are prescribed in the United States.) 

Future Research Needs 
We need a better understanding of the efficacy of non-opioid pain management approaches. 

Research to support a wider variety of intervention types would help inform treatment decisions. 
We especially need comparative effectiveness research to demonstrate what else works. 

ALTOs (alternatives to opioids) programs are currently being used in emergency 
departments encouraging nonopioid use. This is a well endorsed program that is as evidence-
based as it can be. The Colorado state guidelines are broken down to the diagnosis level. This 
program is a multipronged policy level intervention that shows promise in decreasing the use of 
opioids in emergency department settings. 

Other Issues 
In general, we do not have good guidance for opioid prescribing for acute pain. There is a lot 

of variation in practice. 
Settings may be important as a way to break out the evidence. There is likely differences in 

training and resources available across different settings such as urgent care vs. emergency 
departments. 

KI Call #4 
Thursday, September 27: 12 p.m. ET/11 a.m. CT 

Participants: 
Michelle Brasure, Mary Butler, Shellina Scheiner, Sanket Nagarkar, Suchi Iyer, Tim Wilt, 

Erin Krebs (KI), Corey Leinum (KI) 

Acute Pain Conditions 
Frequently encountered types of acute pain include postoperative pain, visceral pain (e.g., 

appendicitis, pancreatitis), sickle cell crisis, back pain, headache/migraine, sprains/strains, and 
toothache. 

There is substantial variation in care and a wide range of influences in the prescribing of 
treatments for acute pain. Physicians develop individual styles, which may affect prescriptions 
more than their clinic. 

Patient characteristics that might modify the pain experience and response to treatment 
include the severity of condition and patient preference. There do not appear to be data that help 
to make objective treatment decisions. Treatment tends to be rather idiosyncratic. 

Guidelines 
Medical systems have taken steps to provide guidance primary with respect to opioid 

prescriptions by developing specific order sets (prescription recommendations). Health systems 
discharge prescription recommendations are based on type of procedure. These are often 
developed by setting prescribing goals for all patients by type of surgery based on the internal 
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healthcare system’s medical records (e.g., 25th percentile based on past procedures as maximum 
dosage). System level guidance probably influencing prescriber decisions more than professional 
guidance. There’s so much out there in terms of research and guidance, and acute pain treatment 
is such a rapidly evolving field, that it is difficult for providers to keep up. Order sets are 
convenient and practice-based. The order sets are developed to minimize opioid prescribing and 
may not give sufficient attention to nonopioid alternatives. Order sets are likely very specific to 
the local healthcare system. Most inpatient prescribing is done via order sets. 

System multimodal pain order set developed to encourage multimodal pain treatment, but has 
limited availability for nonpharm treatment. Use of nonpharm treatments are offered, but 
decisions typically come down to funding. Health systems are developing ‘comfort menus’ that 
include interventions such as heat, ice, aromatherapy, fans, and lip balm. These types of 
programs are system specific and may get programmed locally based on local preferences and 
decision factors. Some nonpharm interventions are seen as under the nursing domain, so may not 
make it into “order sets.” 

An evidence map on the treatment for acute pain being developed at a highly aggregated 
level while maintaining usefulness is challenging. Lumping conditions together may be 
appropriate, but context should be maintained. For instance, emergency department decisions 
may be made before underlying cause of pain is identified. 

Assessment 
Pain assessment in some healthcare systems has changed and moved away from scales that 

primarily measure pain intensity. Inpatient pain assessment may include a CAPA score, which is 
a conversational approach assessing 5 domains (comfort, how pain has been managed, change in 
pain, pain control overall, functioning, sleep). 

In some healthcare systems, official mandates to use numerical scales have not been 
removed. So numerical scales in hospital settings may be standard in certain healthcare systems 
or hospitals. 

The PEG scale is a good option to expand assessment beyond only pain intensity. A 
qualitative approach is preferred. These provide better information to guide treatment than 
standardized measures applied broadly. Pain intensity scales alone are not useful to determine 
treatment; they are most useful in assessing pain in the same patient over a time period. KI is not 
aware of evidence that pain assessment improves treatment. 

Future Research Needs 
Several areas around acute pain treatment could use additional study. First, whether pain 

assessment improves treatment may be an important area for future study. Secondly, more 
information is needed about patient characteristics that put people at higher risk of opioid 
misuse. While there are tools that have been used for longterm treatment (e.g., DIRE tool), it is 
unclear which tool is best. 

More information on which acute pain conditions are best treated with nonopioids would 
help inform treatment decisions. There are a few good studies for comparative efficacy of 
opioids vs nonopioids in emergency medicine, but additional study is needed. 

Other 
One way to focus the evidence map could be on efficacious treatments. To be feasible, 

probably best to select a few specific conditions. 
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One challenge is patient preference. In large part, patients do not think their pain is being 
treated if they are not prescribed opioids. A cultural change is necessary to shift the focus of pain 
management away from opioids.
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Appendix D. Intervention Categorization 
Appendix Table D1. Classification of drugs identified in eligible systematic reviews 

Key Drug Classes Key Drugs (generic) 
Analgesic  Acetaminophen 
Adrenergic blocker Esmolol 
Anesthetic/anesthetic adjunct Benzocaine 

Bupivacaine 
Ketamine 
Levobupivacaine 
Lidocaine 
Lignocaine 
Mepivacaine 
Ropivacaine 

Antiarrhythmic Adenosine  
Antibiotics Amoxicillin 

Erythromycin 
Metronidazole 
Penicillin 

Anticholinergic Butylscopolamine 
Scopolamine (hyoscine) 

Antidepressant Amitriptyline 
Antidiuretic Desmopressin 
Antiseptic Chlorhexidine 
Antithrombotic Tinzaparin 
Antiemetic Ondansetron 
Antispasmodic drotaverine 

Phloroglucinol 
Pitofenone 
Tiropramide 

Blood pressure support and vasoconstrictor Epinephrine 
Calcitonin gene-related peptide (CGRP) antagonist Telcagepant 
Calcium channel blocker Nifedipine 
Laxative Lactulose 
Mucolytic N-acetylcysteine (NAC) 
Gamma Aminobutyric Acid (GABA) analog Gabapentin 

Pregabalin  
Corticosteroid  Betamethasone 

Dexamethasone 
Methylprednisolone 
Prednisolone 

Keratolytic Salicylic acid 
Nicotinic agonist nicotine 
Nitrates Nitroglycerin 
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Key Drug Classes Key Drugs (generic) 
NSAIDs Aspirin 

Bromfenac 
Celecoxib 
Diclofenac 
Diflunisal 
Etodolac 
Etofenamate 
Etoricoxib 
Fentiazac 
Flurbiprofen 
Glafenine 
Ibuprofen 
indomethacin 
Ketoprofen 
ketorolac 
Lornoxicam 
Mefanamic acid 
Meloxicam 
Metamizole 
naproxen 
Nimesulide 
Parecoxib 
Pirprofen 
Piroxicam 
Rofecoxib 
tenoxicam 

Opioid Alfentanil 
Buprenorphine 
Butorphanol 
Codeine 
Dihydrocodeine 
Fentanyl 
Hydrocodone 
Hydromorphone 
Morphine 
Nalbuphine 
Oxycodone 
Pentazocine 
Pethidine 
Tapentadol 
Tramadol 

Sedatives and Anesthetic Adjunct Alprazolam 
Dexmedetomidine 
Nitrous oxide 
propofol  
midazolam 

Triptans  Sumatriptan 
Zolmitriptan, 
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Appendix Table D2. Classification of nondrug interventions for pain treatment  
Key Intervention 

Classes 
Examples 

Exercise Strengthening/stabilization 
Stretching 
Range of motion (ROM) 
Aerobic 
Combined (any) 
Exercise instruction (any) 
Other 

Spinal manipulative 
therapy (SMT) 

Manipulation  
Mobilization 

Muscle therapy Massage 
Trigger point therapy (TPT) 

TPT + myofascial band 
Integrated neuromuscular 
inhibition 
Muscle energy techniques 
TPT with Activator device 
Dry-needling (trigger points) 
Strain-counterstrain 
Taping 
TENs (Transcutaneous nerve 
stimulation) 

Physiotherapy 
modality 

Ultrasound 
Low-level laser therapy (LLLT)± 
Superficial Hot or cold 
Traction 

Acupuncture Accupuncture 
Brace/support Brace/support 
Multimodal (nondrug) 2 or more nondrug interventions 
Multimodal 
(drug/nondrug) 

Drug plus nondrug 
intervention(s) 

 



E-1 
 

Appendix E. Excluded References 
1. Abdallah FW, Madjdpour C, Brull R. Is sciatic nerve block advantageous when 

combined with femoral nerve block for postoperative analgesia following total knee 
arthroplasty? a meta-analysis. Canadian Journal of Anaesthesia. 2016 May;63(5):552-68. 
doi: https://dx.doi.org/10.1007/s12630-016-0613-2.PMID: 26896282. Does not report 
postdischarge outcomes. 

2. Abdel Shaheed C, Maher CG, Williams KA, et al. Efficacy, Tolerability, and Dose-
Dependent Effects of Opioid Analgesics for Low Back Pain: A Systematic Review and 
Meta-analysis. JAMA Internal Medicine. 2016 Jul 01;176(7):958-68. doi: 
https://dx.doi.org/10.1001/jamainternmed.2016.1251.PMID: 27213267. Not acute pain. 

3. Adesope O, Ituk U, Habib AS. Local anaesthetic wound infiltration for postcaesarean 
section analgesia: A systematic review and meta-analysis. European Journal of 
Anaesthesiology. 2016 10;33(10):731-42. doi: 
https://dx.doi.org/10.1097/EJA.0000000000000462.PMID: 27259092. Does not report 
postdischarge outcomes. 

4. Agnihotry A, Fedorowicz Z, van Zuuren EJ, et al. Antibiotic use for irreversible pulpitis. 
Cochrane Database of Systematic Reviews. 2016 Feb 17;2:CD004969. doi: 
https://dx.doi.org/10.1002/14651858.CD004969.pub4.PMID: 26886473. Not acute pain. 

5. Ainpradub K, Sitthipornvorakul E, Janwantanakul P, et al. Effect of education on non-
specific neck and low back pain: A meta-analysis of randomized controlled trials. Manual 
Therapy. 2016 Apr;22:31-41. doi: https://dx.doi.org/10.1016/j.math.2015.10.012.PMID: 
26585295. Not acute pain. 

6. Akhigbe T, Zolnourian A. Use of regional scalp block for pain management after 
craniotomy: Review of literature and critical appraisal of evidence. Journal of Clinical 
Neuroscience. 2017 Nov;45:44-7. doi: 
https://dx.doi.org/10.1016/j.jocn.2017.08.027.PMID: 28890034. Risk of bias for included 
studies not assessed and reported. 

7. Al Hajeri A, Fedorowicz Z. Piracetam for reducing the incidence of painful sickle cell 
disease crises. Cochrane Database of Systematic Reviews. 2016 Feb 12;2:CD006111. 
doi: https://dx.doi.org/10.1002/14651858.CD006111.pub3.PMID: 26869149. Not acute 
pain. 

8. Albrecht E, Guyen O, Jacot-Guillarmod A, et al. The analgesic efficacy of local 
infiltration analgesia vs femoral nerve block after total knee arthroplasty: a systematic 
review and meta-analysis. British Journal of Anaesthesia. 2016 May;116(5):597-609. doi: 
https://dx.doi.org/10.1093/bja/aew099.PMID: 27106963. Does not report postdischarge 
outcomes. 

9. Ali S, McGrath T, Drendel AL. An Evidence-Based Approach to Minimizing Acute 
Procedural Pain in the Emergency Department and Beyond. Pediatric Emergency Care. 
2016 Jan;32(1):36-42; quiz 3-4. doi: 
https://dx.doi.org/10.1097/PEC.0000000000000669.PMID: 26720064. Not systematic 
review. 



E-2 
 

10. Almeida CC, Silva V, Junior GC, et al. Transcutaneous electrical nerve stimulation and 
interferential current demonstrate similar effects in relieving acute and chronic pain: a 
systematic review with meta-analysis. Brazilian Journal of Physical Therapy. 2018 Sep - 
Oct;22(5):347-54. doi: https://dx.doi.org/10.1016/j.bjpt.2017.12.005.PMID: 29426587. 
Not acute pain. 

11. Al-Moraissi EA, Elmansi YA, Al-Sharaee YA, et al. Does the piezoelectric surgical 
technique produce fewer postoperative sequelae after lower third molar surgery than 
conventional rotary instruments? A systematic review and meta analysis. International 
Journal of Oral & Maxillofacial Surgery. 2016 Mar;45(3):383-91. doi: 
https://dx.doi.org/10.1016/j.ijom.2015.10.005.PMID: 26572830. Not acute pain. 

12. Andronis L, Kinghorn P, Qiao S, et al. Cost-Effectiveness of Non-Invasive and Non-
Pharmacological Interventions for Low Back Pain: a Systematic Literature Review. 
Applied Health Economics & Health Policy. 2017 Apr;15(2):173-201. doi: 
https://dx.doi.org/10.1007/s40258-016-0268-8.PMID: 27550240. Not acute pain. 

13. Anheyer D, Haller H, Barth J, et al. Mindfulness-Based Stress Reduction for Treating 
Low Back Pain: A Systematic Review and Meta-analysis. Annals of Internal Medicine. 
2017 Jun 06;166(11):799-807. doi: https://dx.doi.org/10.7326/M16-1997.PMID: 
28437793. Not acute pain. 

14. Anonymous. Australian and New Zealand Society for Geriatric Medicine Position 
Statement Abstract: Pain in older people. Australasian Journal on Ageing. 2016 
Dec;35(4):293. doi: https://dx.doi.org/10.1111/ajag.12262.PMID: 27061131. Not 
systematic review. 

15. Anonymous. Neck Pain Guidelines: Revision 2017: Using the Evidence to Guide 
Physical Therapist Practice. Journal of Orthopaedic & Sports Physical Therapy. 2017 
Jul;47(7):511-2. doi: https://dx.doi.org/10.2519/jospt.2017.0507.PMID: 28666402. Not 
systematic review. 

16. Anonymous. Preoperative intravenous glucocorticoids can decrease acute pain and 
postoperative nausea and vomiting after total hip arthroplasty: A PRISMA-compliant 
meta-analysis: Erratum. Medicine. 2018 Jan;97(4):e9728. doi: 
https://dx.doi.org/10.1097/MD.0000000000009728.PMID: 29369211. Not systematic 
review. 

17. Artukoglu BB, Beyer C, Zuloff-Shani A, et al. Efficacy of Palmitoylethanolamide for 
Pain: A Meta-Analysis. Pain Physician. 2017 07;20(5):353-62. PMID: 28727699. Risk of 
bias for included studies not assessed and reported. 

18. Assouline B, Tramer MR, Kreienbuhl L, et al. Benefit and harm of adding ketamine to an 
opioid in a patient-controlled analgesia device for the control of postoperative pain: 
systematic review and meta-analyses of randomized controlled trials with trial sequential 
analyses. Pain. 2016 12;157(12):2854-64. PMID: 27780181. Does not report 
postdischarge outcomes. 

19. Aviram J, Samuelly-Leichtag G. Efficacy of Cannabis-Based Medicines for Pain 
Management: A Systematic Review and Meta-Analysis of Randomized Controlled Trials. 
Pain Physician. 2017 Sep;20(6):E755-E96. PMID: 28934780. Not acute pain. 



E-3 
 

20. Babatunde OO, Jordan JL, Van der Windt DA, et al. Effective treatment options for 
musculoskeletal pain in primary care: A systematic overview of current evidence. PLoS 
ONE [Electronic Resource]. 2017;12(6):e0178621. doi: 
https://dx.doi.org/10.1371/journal.pone.0178621.PMID: 28640822. Not acute pain. 

21. Baber M, Bapat P, Nichol G, et al. The pharmacogenetics of opioid therapy in the 
management of postpartum pain: a systematic review. Pharmacogenomics. 
2016;17(1):75-93. doi: https://dx.doi.org/10.2217/pgs.15.157.PMID: 26652709. Not 
priority acute pain condition. 

22. Badenoch-Jones EK, David M, Lincoln T. Piezoelectric compared with conventional 
rotary osteotomy for the prevention of postoperative sequelae and complications after 
surgical extraction of mandibular third molars: a systematic review and meta-analysis. 
British Journal of Oral & Maxillofacial Surgery. 2016 Dec;54(10):1066-79. doi: 
https://dx.doi.org/10.1016/j.bjoms.2016.07.020.PMID: 27832920. Not focused on pain 
treatment. 

23. Baeriswyl M, Zeiter F, Piubellini D, et al. The analgesic efficacy of transverse abdominis 
plane block versus epidural analgesia: A systematic review with meta-analysis. Medicine. 
2018 Jun;97(26):e11261. doi: https://dx.doi.org/10.1097/MD.0000000000011261.PMID: 
29952997. Does not report postdischarge outcomes. 

24. Baert IA, Lluch E, Mulder T, et al. Does pre-surgical central modulation of pain 
influence outcome after total knee replacement? A systematic review. Osteoarthritis & 
Cartilage. 2016 Feb;24(2):213-23. doi: 
https://dx.doi.org/10.1016/j.joca.2015.09.002.PMID: 26382109. Not focused on pain 
treatment. 

25. Bardakos NV. CORR () Insights: Is Local Infiltration Analgesia Superior to Peripheral 
Nerve Blockade for Pain Management after THA: A Network Meta-analysis. Clinical 
Orthopaedics & Related Research. 2016 Feb;474(2):517-9. doi: 
https://dx.doi.org/10.1007/s11999-015-4664-4.PMID: 26676118. Not systematic review. 

26. Batistaki C, Kaminiotis E, Papadimos T, et al. A Narrative Review of the Evidence on 
the Efficacy of Dexamethasone on Postoperative Analgesic Consumption. Clinical 
Journal of Pain. 2017 Nov;33(11):1037-46. doi: 
https://dx.doi.org/10.1097/AJP.0000000000000486.PMID: 28177939. Not systematic 
review. 

27. Bavage S, Durg S, Ali Kareem S, et al. Clinical efficacy and safety of eperisone for low 
back pain: A systematic literature review. Pharmacological Reports: PR. 2016 
Oct;68(5):903-12. doi: https://dx.doi.org/10.1016/j.pharep.2016.05.003.PMID: 
27371896. Intervention not FDA approved. 

28. Becker SD, Becker DG. Review and update on postoperative opioid use after nasal and 
sinus surgery. Current Opinion in Otolaryngology & Head & Neck Surgery. 2018 
Feb;26(1):41-5. doi: https://dx.doi.org/10.1097/MOO.0000000000000426.PMID: 
29084006. Not acute pain. 



E-4 
 

29. Bellon M, Le Bot A, Michelet D, et al. Efficacy of Intraoperative Dexmedetomidine 
Compared with Placebo for Postoperative Pain Management: A Meta-Analysis of 
Published Studies. Pain and Therapy. 2016 Jun;5(1):63-80. doi: 
https://dx.doi.org/10.1007/s40122-016-0045-2.PMID: 26861737. Does not report 
postdischarge outcomes. 

30. Benoit B, Martin-Misener R, Latimer M, et al. Breast-Feeding Analgesia in Infants: An 
Update on the Current State of Evidence. Journal of Perinatal & Neonatal Nursing. 2017 
Apr/Jun;31(2):145-59. doi: https://dx.doi.org/10.1097/JPN.0000000000000253.PMID: 
28437305. Risk of bias for included studies not assessed and reported. 

31. Bhatia A, Flamer D, Shah PS, et al. Transforaminal Epidural Steroid Injections for 
Treating Lumbosacral Radicular Pain from Herniated Intervertebral Discs: A Systematic 
Review and Meta-Analysis. Anesthesia & Analgesia. 2016 Mar;122(3):857-70. doi: 
https://dx.doi.org/10.1213/ANE.0000000000001155.PMID: 26891397. Not acute pain. 

32. Bignami E, Castella A, Pota V, et al. Perioperative pain management in cardiac surgery: a 
systematic review. Minerva Anestesiologica. 2018 Apr;84(4):488-503. doi: 
https://dx.doi.org/10.23736/S0375-9393.17.12142-5.PMID: 29027773. Does not report 
postdischarge outcomes. 

33. Bittencourt MA, Paranhos LR, Martins-Filho PR. Low-level laser therapy for treatment 
of neurosensory disorders after orthognathic surgery: A systematic review of randomized 
clinical trials. Medicina Oral, Patologia Oral y Cirugia Bucal. 2017 Nov 01;22(6):780-7. 
doi: https://dx.doi.org/10.4317/medoral.21968.PMID: 29053658. Not focused on pain 
treatment. 

34. Blanchette MA, Stochkendahl MJ, Borges Da Silva R, et al. Effectiveness and Economic 
Evaluation of Chiropractic Care for the Treatment of Low Back Pain: A Systematic 
Review of Pragmatic Studies. PLoS ONE [Electronic Resource]. 2016;11(8):e0160037. 
doi: https://dx.doi.org/10.1371/journal.pone.0160037.PMID: 27487116. Not acute pain. 

35. Blanpied PR, Gross AR, Elliott JM, et al. Neck Pain: Revision 2017. Journal of 
Orthopaedic & Sports Physical Therapy. 2017 Jul;47(7):A1-A83. doi: 
https://dx.doi.org/10.2519/jospt.2017.0302.PMID: 28666405. Not systematic review. 

36. Blanton E, Lamvu G, Patanwala I, et al. Non-opioid pain management in benign 
minimally invasive hysterectomy: A systematic review. American Journal of Obstetrics 
& Gynecology. 2017 Jun;216(6):557-67. doi: 
https://dx.doi.org/10.1016/j.ajog.2016.12.175.PMID: 28043841. Does not report 
postdischarge outcomes. 

37. Boitor M, Gelinas C, Richard-Lalonde M, et al. The Effect of Massage on Acute 
Postoperative Pain in Critically and Acutely Ill Adults Post-thoracic Surgery: Systematic 
Review and Meta-analysis of Randomized Controlled Trials. Heart & Lung. 2017 Sep - 
Oct;46(5):339-46. doi: https://dx.doi.org/10.1016/j.hrtlng.2017.05.005.PMID: 28619390. 
Does not report postdischarge outcomes. 



E-5 
 

38. Bordini EC, Bordini CA, Woldeamanuel YW, et al. Indomethacin Responsive 
Headaches: Exhaustive Systematic Review with Pooled Analysis and Critical Appraisal 
of 81 Published Clinical Studies. Headache. 2016 Feb;56(2):422-35. doi: 
https://dx.doi.org/10.1111/head.12771.PMID: 26853085. Not priority acute pain 
condition. 

39. Boric K, Dosenovic S, Jelicic Kadic A, et al. Interventions for postoperative pain in 
children: An overview of systematic reviews. Paediatric Anaesthesia. 2017 
Sep;27(9):893-904. doi: https://dx.doi.org/10.1111/pan.13203.PMID: 28707454. Does 
not report postdischarge outcomes. 

40. Boric K, Dosenovic S, Jelicic Kadic A, et al. Efficacy and Safety Outcomes in Systematic 
Reviews of Interventions for Postoperative Pain in Children: Comparison Against the 
Recommended Core Outcome Set. Pain Medicine. 2017 Oct 16;16:16. doi: 
https://dx.doi.org/10.1093/pm/pnx255.PMID: 29045726. Not focused on pain treatment. 

41. Bostick GP. Effectiveness of psychological interventions delivered by non-psychologists 
on low back pain and disability: a qualitative systematic review. Spine Journal: Official 
Journal of the North American Spine Society. 2017 11;17(11):1722-8. doi: 
https://dx.doi.org/10.1016/j.spinee.2017.07.006.PMID: 28756301. Not acute pain. 

42. Boyd C, Crawford C, Paat CF, et al. The Impact of Massage Therapy on Function in Pain 
Populations-A Systematic Review and Meta-Analysis of Randomized Controlled Trials: 
Part III, Surgical Pain Populations. Pain Medicine. 2016 09;17(9):1757-72. doi: 
https://dx.doi.org/10.1093/pm/pnw101.PMID: 27165970. Does not report postdischarge 
outcomes. 

43. Brogi E, Kazan R, Cyr S, et al. Transversus abdominal plane block for postoperative 
analgesia: a systematic review and meta-analysis of randomized-controlled trials. 
Canadian Journal of Anaesthesia. 2016 Oct;63(10):1184-96. doi: 
https://dx.doi.org/10.1007/s12630-016-0679-x.PMID: 27307177. Does not report 
postdischarge outcomes. 

44. Brubaker L, Kendall L, Reina E. Multimodal analgesia: A systematic review of local 
NSAIDs for non-ophthalmologic postoperative pain management. International Journal 
Of Surgery. 2016 Aug;32:158-66. doi: 
https://dx.doi.org/10.1016/j.ijsu.2016.07.003.PMID: 27394406. Does not report 
postdischarge outcomes. 

45. Budiansky AS, Margarson MP, Eipe N. Acute pain management in morbid obesity - an 
evidence based clinical update. Surgery for Obesity & Related Diseases. 2017 
Mar;13(3):523-32. doi: https://dx.doi.org/10.1016/j.soard.2016.09.013.PMID: 27771314. 
Risk of bias for included studies not assessed and reported. 

46. Cabilan CJ, Hines S, Munday J. The Impact of Prehabilitation on Postoperative 
Functional Status, Healthcare Utilization, Pain, and Quality of Life: A Systematic 
Review. Orthopaedic Nursing. 2016 Jul-Aug;35(4):224-37. doi: 
https://dx.doi.org/10.1097/NOR.0000000000000264.PMID: 27441877. Risk of bias for 
included studies not assessed and reported. 



E-6 
 

47. Canellas J, Ritto FG, Medeiros PJD. Evaluation of postoperative complications after 
mandibular third molar surgery with the use of platelet-rich fibrin: a systematic review 
and meta-analysis. International Journal of Oral & Maxillofacial Surgery. 2017 
Sep;46(9):1138-46. doi: https://dx.doi.org/10.1016/j.ijom.2017.04.006.PMID: 28473242.  

48. Canihuante J, Molina I, Altermatt F. Is perioperative pregabalin effective for reducing 
postoperative pain in major surgery? Medwave. 2017 Dec 27;17(9):e7115. doi: 
https://dx.doi.org/10.5867/medwave.2017.09.7115.PMID: 29286353. Not available in 
English. 

49. Carmichael JC, Keller DS, Baldini G, et al. Clinical Practice Guidelines for Enhanced 
Recovery After Colon and Rectal Surgery From the American Society of Colon and 
Rectal Surgeons and Society of American Gastrointestinal and Endoscopic Surgeons. 
Diseases of the Colon & Rectum. 2017 Aug;60(8):761-84. doi: 
https://dx.doi.org/10.1097/DCR.0000000000000883.PMID: 28682962. Not systematic 
review. 

50. Carpenter JJ, Hines SH, Lan VM. Guided Imagery for Pain Management in Postoperative 
Orthopedic Patients: An Integrative Literature Review. Journal of Holistic Nursing. 2017 
Dec;35(4):342-51. doi: https://dx.doi.org/10.1177/0898010116675462.PMID: 30208778. 
Not systematic review. 

51. Carpenter P, Hall D, Meier JD. Postoperative care after tonsillectomy: what's the 
evidence? Current Opinion in Otolaryngology & Head & Neck Surgery. 2017 
Dec;25(6):498-505. doi: https://dx.doi.org/10.1097/MOO.0000000000000420.PMID: 
29028641. Not systematic review. 

52. Chadha RM, Aniskevich S, Egan BJ. Pharmacology and Perioperative Considerations of 
Pain Medications. Current Clinical Pharmacology. 2017;12(3):164-8. doi: 
https://dx.doi.org/10.2174/1574884712666171027122211.PMID: 29076431. Not 
systematic review. 

53. Champaneria R, Shah L, Wilson MJ, et al. Clinical effectiveness of transversus 
abdominis plane (TAP) blocks for pain relief after caesarean section: a meta-analysis. 
International Journal of Obstetric Anesthesia. 2016 Dec;28:45-60. doi: 
https://dx.doi.org/10.1016/j.ijoa.2016.07.009.PMID: 27717634. Does not report 
postdischarge outcomes. 

54. Chan E, Foster S, Sambell R, et al. Clinical efficacy of virtual reality for acute procedural 
pain management: A systematic review and meta-analysis. PLoS ONE [Electronic 
Resource]. 2018;13(7):e0200987. doi: 
https://dx.doi.org/10.1371/journal.pone.0200987.PMID: 30052655. Not priority acute 
pain condition. 

55. Chang KV, Wu WT, Hung CY, et al. Comparative Effectiveness of Suprascapular Nerve 
Block in the Relief of Acute Post-Operative Shoulder Pain: A Systematic Review and 
Meta-analysis. Pain Physician. 2016 Sep-Oct;19(7):445-56. PMID: 27676661. Not 
focused on pain treatment. 



E-7 
 

56. Chang YC, Liu CL, Liu TP, et al. Effect of Perioperative Intravenous Lidocaine Infusion 
on Acute and Chronic Pain after Breast Surgery: A Meta-Analysis of Randomized 
Controlled Trials. Pain Practice. 2017 03;17(3):336-43. doi: 
https://dx.doi.org/10.1111/papr.12442.PMID: 26913591. Risk of bias for included studies 
not assessed and reported. 

57. Chemali ME, Eslick GD. A Meta-Analysis: Postoperative Pain Management in 
Colorectal Surgical Patients and the Effects on Length of Stay in an Enhanced Recovery 
After Surgery (ERAS) Setting. Clinical Journal of Pain. 2017 01;33(1):87-92. PMID: 
26905570. Risk of bias for included studies not assessed and reported. 

58. Chen X, Mou X, He Z, et al. The effect of midazolam on pain control after knee 
arthroscopy: a systematic review and meta-analysis. Journal of Orthopaedic Surgery. 
2017 Nov 21;12(1):179. doi: https://dx.doi.org/10.1186/s13018-017-0682-0.PMID: 
29162135. Does not report postdischarge outcomes. 

59. Cheng GS, Ilfeld BM. An Evidence-Based Review of the Efficacy of Perioperative 
Analgesic Techniques for Breast Cancer-Related Surgery. Pain Medicine. 2017 Jul 
01;18(7):1344-65. doi: https://dx.doi.org/10.1093/pm/pnw172.PMID: 27550949. Risk of 
bias for included studies not assessed and reported. 

60. Chetty L. A Critical Review of Low Back Pain Guidelines. Workplace Health & Safety. 
2017 Sep;65(9):388-94. doi: https://dx.doi.org/10.1177/2165079917702384.PMID: 
28535709. Not systematic review. 

61. Cho HK, Park IJ, Jeong YM, et al. Can perioperative acupuncture reduce the pain and 
vomiting experienced after tonsillectomy? A meta-analysis. Laryngoscope. 2016 
Mar;126(3):608-15. doi: https://dx.doi.org/10.1002/lary.25721.PMID: 26484723. Does 
not report postdischarge outcomes. 

62. Cho Y, Lee S, Kim J, et al. Thread embedding acupuncture for musculoskeletal pain: a 
systematic review and meta-analysis protocol. BMJ Open. 2018 01 26;8(1):e015461. doi: 
https://dx.doi.org/10.1136/bmjopen-2016-015461.PMID: 29374657. Systematic review 
protocol. 

63. Chong MA, Wang Y, Dhir S, et al. Programmed intermittent peripheral nerve local 
anesthetic bolus compared with continuous infusions for postoperative analgesia: A 
systematic review and meta-analysis. Journal of Clinical Anesthesia. 2017 Nov;42:69-76. 
doi: https://dx.doi.org/10.1016/j.jclinane.2017.08.018.PMID: 28830037. Does not report 
postdischarge outcomes. 

64. Chongmelaxme B, Sruamsiri R, Dilokthornsakul P, et al. Clinical effects of Zingiber 
cassumunar (Plai): A systematic review. Complementary Therapies in Medicine. 2017 
Dec;35:70-7. doi: https://dx.doi.org/10.1016/j.ctim.2017.09.009.PMID: 29154071. Not 
priority acute pain condition. 

65. Cibrian K. Nondrug Interventions Reduce Pain and Opioid Use After Total Knee 
Arthroplasty. American Journal of Nursing. 2017 Nov;117(11):62. doi: 
https://dx.doi.org/10.1097/01.NAJ.0000526753.99420.45.PMID: 29076861. Not 
systematic review. 



E-8 
 

66. Clijsen R, Brunner A, Barbero M, et al. Effects of low-level laser therapy on pain in 
patients with musculoskeletal disorders: a systematic review and meta-analysis. European 
journal of physical & rehabilitation medicine. 2017 Aug;53(4):603-10. doi: 
https://dx.doi.org/10.23736/S1973-9087.17.04432-X.PMID: 28145397. Not acute pain. 

67. Collado-Mateo D, Merellano-Navarro E, Olivares PR, et al. Effect of exergames on 
musculoskeletal pain: A systematic review and meta-analysis. Scandinavian Journal of 
Medicine & Science in Sports. 2018 Mar;28(3):760-71. doi: 
https://dx.doi.org/10.1111/sms.12899.PMID: 28452070. Not acute pain. 

68. Cope AL, Francis N, Wood F, et al. Systemic antibiotics for symptomatic apical 
periodontitis and acute apical abscess in adults. Cochrane Database of Systematic 
Reviews. 2018 09 27;9:CD010136. doi: 
https://dx.doi.org/10.1002/14651858.CD010136.pub3.PMID: 30259968. Not acute pain. 

69. Cornelius R, Herr KA, Gordon DB, et al. Evidence-Based Practice Guideline : Acute 
Pain Management in Older Adults. Journal of Gerontological Nursing. 2017 Feb 
01;43(2):18-27. doi: https://dx.doi.org/10.3928/00989134-20170111-08.PMID: 
28128395. Not systematic review. 

70. Cote P, Wong JJ, Sutton D, et al. Management of neck pain and associated disorders: A 
clinical practice guideline from the Ontario Protocol for Traffic Injury Management 
(OPTIMa) Collaboration. European Spine Journal. 2016 07;25(7):2000-22. doi: 
https://dx.doi.org/10.1007/s00586-016-4467-7.PMID: 26984876. Not systematic review. 

71. Cozowicz C, Chung F, Doufas AG, et al. Opioids for Acute Pain Management in Patients 
With Obstructive Sleep Apnea: A Systematic Review. Anesthesia & Analgesia. 2018 
Oct;127(4):988-1001. doi: https://dx.doi.org/10.1213/ANE.0000000000003549.PMID: 
29958218. Does not report postdischarge outcomes. 

72. Cui Y, Yang T, Zeng C, et al. Intra-articular bupivacaine after joint arthroplasty: a 
systematic review and meta-analysis of randomised placebo-controlled studies. BMJ 
Open. 2016 07 12;6(7):e011325. doi: https://dx.doi.org/10.1136/bmjopen-2016-
011325.PMID: 27406643. Does not report postdischarge outcomes. 

73. Curatolo M. Regional anesthesia in pain management. Current Opinion in 
Anaesthesiology. 2016 Oct;29(5):614-9. doi: 
https://dx.doi.org/10.1097/ACO.0000000000000353.PMID: 27137511. Not systematic 
review. 

74. Dario AB, Moreti Cabral A, Almeida L, et al. Effectiveness of telehealth-based 
interventions in the management of non-specific low back pain: a systematic review with 
meta-analysis. Spine Journal: Official Journal of the North American Spine Society. 2017 
09;17(9):1342-51. doi: https://dx.doi.org/10.1016/j.spinee.2017.04.008.PMID: 28412562. 
Not acute pain. 

75. Davidovitch R, Goch A, Driesman A, et al. The Use of Liposomal Bupivacaine 
Administered With Standard Bupivacaine in Ankle Fractures Requiring Open Reduction 
Internal Fixation: A Single-Blinded Randomized Controlled Trial. Journal of Orthopaedic 
Trauma. 2017 Aug;31(8):434-9. doi: 
https://dx.doi.org/10.1097/BOT.0000000000000862.PMID: 28430722. Not systematic 
review. 



E-9 
 

76. Davidson F, Snow S, Hayden JA, et al. Psychological interventions in managing 
postoperative pain in children: a systematic review. Pain. 2016 09;157(9):1872-86. doi: 
https://dx.doi.org/10.1097/j.pain.0000000000000636.PMID: 27355184. Does not report 
postdischarge outcomes. 

77. de Leeuw TG, Dirckx M, Gonzalez Candel A, et al. The use of dipyrone (metamizol) as 
an analgesic in children: What is the evidence? A review. Paediatric Anaesthesia. 2017 
Dec;27(12):1193-201. doi: https://dx.doi.org/10.1111/pan.13257.PMID: 29024184. 
Intervention not FDA approved. 

78. Del Fabbro M, Bucchi C, Lolato A, et al. Healing of Postextraction Sockets Preserved 
With Autologous Platelet Concentrates. A Systematic Review and Meta-Analysis. 
Journal of Oral & Maxillofacial Surgery. 2017 Aug;75(8):1601-15. doi: 
https://dx.doi.org/10.1016/j.joms.2017.02.009.PMID: 28288724.  

79. Del Fabbro M, Corbella S, Sequeira-Byron P, et al. Endodontic procedures for 
retreatment of periapical lesions. Cochrane Database of Systematic Reviews. 2016 Oct 
19;10:CD005511. PMID: 27759881.  

80. Demir Dogan M. The effect of reiki on pain: A meta-analysis. Complementary Therapies 
in Clinical Practice. 2018 May;31:384-7. doi: 
https://dx.doi.org/10.1016/j.ctcp.2018.02.020.PMID: 29551623. Risk of bias for included 
studies not assessed and reported. 

81. Derry S, Cooper TE, Phillips T. Single fixed-dose oral dexketoprofen plus tramadol for 
acute postoperative pain in adults. Cochrane Database of Systematic Reviews. 2016 Sep 
22;9:CD012232. doi: https://dx.doi.org/10.1002/14651858.CD012232.pub2.PMID: 
27654994. Intervention not FDA approved. 

82. Derry S, Wiffen PJ, Kalso EA, et al. Topical analgesics for acute and chronic pain in 
adults - an overview of Cochrane Reviews. Cochrane Database of Systematic Reviews. 
2017 05 12;5:CD008609. doi: 
https://dx.doi.org/10.1002/14651858.CD008609.pub2.PMID: 28497473. Not systematic 
review. 

83. Dimitriou V, Mavridou P, Manataki A, et al. The Use of Aromatherapy for Postoperative 
Pain Management: A Systematic Review of Randomized Controlled Trials. Journal of 
PeriAnesthesia Nursing. 2017 Dec;32(6):530-41. doi: 
https://dx.doi.org/10.1016/j.jopan.2016.12.003.PMID: 29157760. Risk of bias for 
included studies not assessed and reported. 

84. Dong CC, Dong SL, He FC. Comparison of Adductor Canal Block and Femoral Nerve 
Block for Postoperative Pain in Total Knee Arthroplasty: A Systematic Review and 
Meta-analysis. Medicine. 2016 Mar;95(12):e2983. doi: 
https://dx.doi.org/10.1097/MD.0000000000002983.PMID: 27015172. Does not report 
postdischarge outcomes. 

85. Dong J, Li W, Wang Y. The effect of pregabalin on acute postoperative pain in patients 
undergoing total knee arthroplasty: A meta-analysis. International Journal Of Surgery. 
2016 Oct;34:148-60. doi: https://dx.doi.org/10.1016/j.ijsu.2016.08.521.PMID: 27573693. 
Does not report postdischarge outcomes. 



E-10 
 

86. Dorri M, Martinez-Zapata MJ, Walsh T, et al. Atraumatic restorative treatment versus 
conventional restorative treatment for managing dental caries. Cochrane Database of 
Systematic Reviews. 2017 12 28;12:CD008072. doi: 
https://dx.doi.org/10.1002/14651858.CD008072.pub2.PMID: 29284075.  

87. Drake G, de CWAC. Nursing Education Interventions for Managing Acute Pain in 
Hospital Settings: A Systematic Review of Clinical Outcomes and Teaching Methods. 
Pain Management Nursing. 2017 02;18(1):3-15. doi: 
https://dx.doi.org/10.1016/j.pmn.2016.11.001.PMID: 28038974. Not acute pain. 

88. Dunn LK, Yerra S, Fang S, et al. Safety profile of intraoperative methadone for analgesia 
after major spine surgery: An observational study of 1,478 patients. Journal of Opioid 
Management. 2018 Mar/Apr;14(2):83-7. doi: 
https://dx.doi.org/10.5055/jom.2018.0435.PMID: 29733094. Not systematic review. 

89. Ellard DR, Underwood M, Achana F, et al. Facet joint injections for people with 
persistent non-specific low back pain (Facet Injection Study): a feasibility study for a 
randomised controlled trial. Health Technology Assessment (Winchester, England). 2017 
05;21(30):1-184. doi: https://dx.doi.org/10.3310/hta21300.PMID: 28639551. Not acute 
pain. 

90. Eslamipour F, Motamedian SR, Bagheri F. Ibuprofen and Low-level Laser Therapy for 
Pain Control during Fixed Orthodontic Therapy: A Systematic Review of Randomized 
Controlled Trials and Meta-analysis. Journal of Contemporary Dental Practice 
[Electronic Resource]. 2017 Jun 01;18(6):527-33. PMID: 28621287. Not priority acute 
pain condition. 

91. Espejo-Antunez L, Tejeda JF, Albornoz-Cabello M, et al. Dry needling in the 
management of myofascial trigger points: A systematic review of randomized controlled 
trials. Complementary Therapies in Medicine. 2017 Aug;33:46-57. doi: 
https://dx.doi.org/10.1016/j.ctim.2017.06.003.PMID: 28735825. Not acute pain. 

92. Fabritius ML, Geisler A, Petersen PL, et al. Gabapentin for post-operative pain 
management - a systematic review with meta-analyses and trial sequential analyses. Acta 
Anaesthesiologica Scandinavica. 2016 10;60(9):1188-208. doi: 
https://dx.doi.org/10.1111/aas.12766.PMID: 27426431. Does not report postdischarge 
outcomes. 

93. Fabritius ML, Geisler A, Petersen PL, et al. Gabapentin in procedure-specific 
postoperative pain management - preplanned subgroup analyses from a systematic review 
with meta-analyses and trial sequential analyses. BMC Anesthesiology. 2017 06 
21;17(1):85. doi: https://dx.doi.org/10.1186/s12871-017-0373-8.PMID: 28637424. Does 
not report postdischarge outcomes. 

94. Fabritius ML, Strom C, Koyuncu S, et al. Benefit and harm of pregabalin in acute pain 
treatment: a systematic review with meta-analyses and trial sequential analyses. British 
Journal of Anaesthesia. 2017 Oct 01;119(4):775-91. doi: 
https://dx.doi.org/10.1093/bja/aex227.PMID: 29121288. Does not report postdischarge 
outcomes. 



E-11 
 

95. Fabritius ML, Wetterslev J, Mathiesen O, et al. Dose-related beneficial and harmful 
effects of gabapentin in postoperative pain management - post hoc analyses from a 
systematic review with meta-analyses and trial sequential analyses. Journal of pain 
research. 2017;10:2547-63. doi: https://dx.doi.org/10.2147/JPR.S138519.PMID: 
29138592. Does not report postdischarge outcomes. 

96. Facchini G, Spinnato P, Guglielmi G, et al. A comprehensive review of pulsed 
radiofrequency in the treatment of pain associated with different spinal conditions. British 
Journal of Radiology. 2017 May;90(1073):20150406. doi: 
https://dx.doi.org/10.1259/bjr.20150406.PMID: 28186832. Not acute pain. 

97. Fanelli A, Sorella MC, Chelly JE. Iontophoretic transdermal fentanyl for the management 
of acute perioperative pain in hospitalized patients. Expert Opinion on Pharmacotherapy. 
2016;17(4):571-7. doi: https://dx.doi.org/10.1517/14656566.2016.1146684.PMID: 
26809270. Not systematic review. 

98. Fang J, Li Y, Zhang K, et al. Escaping the Adverse Impacts of NSAIDs on Tooth 
Movement During Orthodontics: Current Evidence Based on a Meta-Analysis. Medicine. 
2016 Apr;95(16):e3256. doi: https://dx.doi.org/10.1097/MD.0000000000003256.PMID: 
27100413. Not focused on pain treatment. 

99. Fazekas G, Antunes F, Negrini S, et al. Evidence based position paper on Physical and 
Rehabilitation Medicine (PRM) professional practice for persons with acute and chronic 
pain. The European PRM position (UEMS PRM Section). European journal of physical 
& rehabilitation medicine. 2018 Jul 06;06:06. doi: https://dx.doi.org/10.23736/S1973-
9087.18.05410-2.PMID: 29984569. Full text not available. 

100. Felix M, Ferreira MBG, da Cruz LF, et al. Relaxation Therapy with Guided Imagery for 
Postoperative Pain Management: An Integrative Review. Pain Management Nursing. 
2017 Dec 14;14:14. doi: https://dx.doi.org/10.1016/j.pmn.2017.10.014.PMID: 29249618. 
Risk of bias for included studies not assessed and reported. 

101. Feriani G, Hatanaka E, Torloni MR, et al. Infraorbital nerve block for postoperative pain 
following cleft lip repair in children. Cochrane Database of Systematic Reviews. 2016 
Apr 13;4:CD011131. doi: https://dx.doi.org/10.1002/14651858.CD011131.pub2.PMID: 
27074283. Does not report postdischarge outcomes. 

102. Fernandez-de-Las-Penas C, Cuadrado ML. Physical therapy for headaches. Cephalalgia. 
2016 Oct;36(12):1134-42. doi: https://dx.doi.org/10.1177/0333102415596445.PMID: 
26660851. Not systematic review. 

103. Franke H, Franke JD, Belz S, et al. Osteopathic manipulative treatment for low back and 
pelvic girdle pain during and after pregnancy: A systematic review and meta-analysis. 
Journal of Bodywork & Movement Therapies. 2017 Oct;21(4):752-62. doi: 
https://dx.doi.org/10.1016/j.jbmt.2017.05.014.PMID: 29037623. Not acute pain. 

104. Friedman BW, Irizarry E, Solorzano C, et al. Diazepam Is No Better Than Placebo When 
Added to Naproxen for Acute Low Back Pain. Annals of Emergency Medicine. 2017 
Aug;70(2):169-76.e1. doi: https://dx.doi.org/10.1016/j.annemergmed.2016.10.002.PMID: 
28187918. Not systematic review. 



E-12 
 

105. Fu H, Wang J, Zhang W, et al. Potential superiority of periarticular injection in analgesic 
effect and early mobilization ability over femoral nerve block following total knee 
arthroplasty. Knee Surgery, Sports Traumatology, Arthroscopy. 2017 Jan;25(1):291-8. 
doi: https://dx.doi.org/10.1007/s00167-015-3519-6.PMID: 25627004. Does not report 
postdischarge outcomes. 

106. Fujiwara T, Kuriyama A, Kato Y, et al. Perioperative local anaesthesia for reducing pain 
following septal surgery. Cochrane Database of Systematic Reviews. 2018 Aug 
23;8:CD012047. doi: https://dx.doi.org/10.1002/14651858.CD012047.pub2.PMID: 
30136717. Does not report postdischarge outcomes. 

107. Gaffey A, Slater H, Porritt K, et al. The effects of curcuminoids on musculoskeletal pain: 
a systematic review. JBI Database Of Systematic Reviews And Implementation Reports. 
2017 Feb;15(2):486-516. doi: https://dx.doi.org/10.11124/JBISRIR-2016-003266.PMID: 
28178024. Not acute pain. 

108. Gajjar K, Martin-Hirsch PP, Bryant A, et al. Pain relief for women with cervical 
intraepithelial neoplasia undergoing colposcopy treatment. Cochrane Database of 
Systematic Reviews. 2016 Jul 18;7:CD006120. doi: 
https://dx.doi.org/10.1002/14651858.CD006120.pub4.PMID: 27428114. Does not report 
postdischarge outcomes. 

109. Gao F, Ma J, Sun W, et al. Adductor Canal Block Versus Femoral Nerve Block for 
Analgesia After Total Knee Arthroplasty: A Systematic Review and Meta-analysis. 
Clinical Journal of Pain. 2017 Apr;33(4):356-68. doi: 
https://dx.doi.org/10.1097/AJP.0000000000000402.PMID: 27322397. Does not report 
postdischarge outcomes. 

110. Garcia-Henares JF, Moral-Munoz JA, Salazar A, et al. Effects of Ketamine on 
Postoperative Pain After Remifentanil-Based Anesthesia for Major and Minor Surgery in 
Adults: A Systematic Review and Meta-Analysis. Frontiers in Pharmacology. 
2018;9:921. doi: https://dx.doi.org/10.3389/fphar.2018.00921.PMID: 30174603. Risk of 
bias for included studies not assessed and reported. 

111. Garcia-Perdomo HA, Echeverria-Garcia F, Lopez H, et al. Pharmacologic interventions 
to treat renal colic pain in acute stone episodes: Systematic review and meta-analysis. 
Progres en Urologie. 2017 Oct;27(12):654-65. doi: 
https://dx.doi.org/10.1016/j.purol.2017.05.011.PMID: 28651994. Not available in 
English. 

112. Gaskell H, Derry S, Wiffen PJ, et al. Single dose oral ketoprofen or dexketoprofen for 
acute postoperative pain in adults. Cochrane Database of Systematic Reviews. 2017 05 
25;5:CD007355. doi: https://dx.doi.org/10.1002/14651858.CD007355.pub3.PMID: 
28540716. Does not report postdischarge outcomes. 

113. Gattie E, Cleland JA, Snodgrass S. The Effectiveness of Trigger Point Dry Needling for 
Musculoskeletal Conditions by Physical Therapists: A Systematic Review and Meta-
analysis. Journal of Orthopaedic & Sports Physical Therapy. 2017 Mar;47(3):133-49. 
doi: https://dx.doi.org/10.2519/jospt.2017.7096.PMID: 28158962. Not acute pain. 



E-13 
 

114. Gebhardt S, Heinzel-Gutenbrunner M, Konig U. Pain Relief in Depressive Disorders: A 
Meta-Analysis of the Effects of Antidepressants. Journal of Clinical 
Psychopharmacology. 2016 Dec;36(6):658-68. PMID: 27753729. Risk of bias for 
included studies not assessed and reported. 

115. Geisler A, Dahl JB, Karlsen AP, et al. Low degree of satisfactory individual pain relief in 
post-operative pain trials. Acta Anaesthesiologica Scandinavica. 2017 Jan;61(1):83-90. 
doi: https://dx.doi.org/10.1111/aas.12815.PMID: 27696343. Risk of bias for included 
studies not assessed and reported. 

116. Gelineau AM, King MR, Ladha KS, et al. Intraoperative Esmolol as an Adjunct for 
Perioperative Opioid and Postoperative Pain Reduction: A Systematic Review, Meta-
analysis, and Meta-regression. Anesthesia & Analgesia. 2018 Mar;126(3):1035-49. doi: 
https://dx.doi.org/10.1213/ANE.0000000000002469.PMID: 29028742. Does not report 
postdischarge outcomes. 

117. Gerrard AD, Brooks B, Asaad P, et al. Meta-analysis of epidural analgesia versus 
peripheral nerve blockade after total knee joint replacement. European journal of 
orthopaedic surgery & traumatologie. 2017 Jan;27(1):61-72. doi: 
https://dx.doi.org/10.1007/s00590-016-1846-z.PMID: 27592218. Does not report 
postdischarge outcomes. 

118. Gessling EA, Miller M. Efficacy of thoracic paravertebral block versus systemic 
analgesia for postoperative thoracotomy pain: a systematic review protocol. JBI Database 
Of Systematic Reviews And Implementation Reports. 2017 Jan;15(1):30-8. doi: 
https://dx.doi.org/10.11124/JBISRIR-2016-003238.PMID: 28085724. Systematic review 
protocol. 

119. Ghaeminia H, Perry J, Nienhuijs ME, et al. Surgical removal versus retention for the 
management of asymptomatic disease-free impacted wisdom teeth. Cochrane Database of 
Systematic Reviews. 2016 Aug 31(8):CD003879. doi: 
https://dx.doi.org/10.1002/14651858.CD003879.pub4.PMID: 27578151.  

120. Ginnerup-Nielsen E, Christensen R, Thorborg K, et al. Physiotherapy for pain: a meta-
epidemiological study of randomised trials. British Journal of Sports Medicine. 2016 
Aug;50(16):965-71. doi: https://dx.doi.org/10.1136/bjsports-2015-095741.PMID: 
27015855. Not acute pain. 

121. Gkegkes ID, Minis EE, Iavazzo C. Oxycodone/naloxone in postoperative pain 
management of surgical patients. Journal of Opioid Management. 2018 Jan/Feb;14(1):52-
60. doi: https://dx.doi.org/10.5055/jom.2018.0429.PMID: 29508896. Full text not 
available. 

122. Glass GE, Waterhouse N, Shakib K. Hilotherapy for the management of perioperative 
pain and swelling in facial surgery: a systematic review and meta-analysis. British 
Journal of Oral & Maxillofacial Surgery. 2016 Oct;54(8):851-6. doi: 
https://dx.doi.org/10.1016/j.bjoms.2016.07.003.PMID: 27516162. Does not report 
postdischarge outcomes. 



E-14 
 

123. Globe G, Farabaugh RJ, Hawk C, et al. Clinical Practice Guideline: Chiropractic Care for 
Low Back Pain. Journal of Manipulative & Physiological Therapeutics. 2016 
Jan;39(1):1-22. doi: https://dx.doi.org/10.1016/j.jmpt.2015.10.006.PMID: 26804581. Not 
systematic review. 

124. Goldenberg M, Reid MW, IsHak WW, et al. The impact of cannabis and cannabinoids 
for medical conditions on health-related quality of life: A systematic review and meta-
analysis. Drug & Alcohol Dependence. 2017 05 01;174:80-90. doi: 
https://dx.doi.org/10.1016/j.drugalcdep.2016.12.030.PMID: 28319753. Not acute pain. 

125. Gomes-Neto M, Lopes JM, Conceicao CS, et al. Stabilization exercise compared to 
general exercises or manual therapy for the management of low back pain: A systematic 
review and meta-analysis. Physical Therapy in Sport. 2017 Jan;23:136-42. doi: 
https://dx.doi.org/10.1016/j.ptsp.2016.08.004.PMID: 27707631. Not acute pain. 

126. Gonzalez MM, Altermatt F. Is intravenous lidocaine effective for decreasing pain and 
speeding up recovery after surgery? Medwave. 2017 Dec 29;17(9):e7121. doi: 
https://dx.doi.org/10.5867/medwave.2017.09.7121.PMID: 29286359. Not systematic 
review. 

127. Gottlieb M, Nakitende D. Comparison of Tamsulosin, Nifedipine, and Placebo for 
Ureteric Colic. CJEM Canadian Journal of Emergency Medical Care. 2017 
Mar;19(2):156-8. doi: https://dx.doi.org/10.1017/cem.2015.105.PMID: 26584627. Risk of 
bias for included studies not assessed and reported. 

128. Gu Q, Hou JC, Fang XM. Mindfulness Meditation for Primary Headache Pain: A Meta-
Analysis. Chinese Medical Journal. 2018 Apr 05;131(7):829-38. doi: 
https://dx.doi.org/10.4103/0366-6999.228242.PMID: 29578127. Not priority acute pain 
condition. 

129. Guay J, Johnson RL, Kopp S. Nerve blocks or no nerve blocks for pain control after 
elective hip replacement (arthroplasty) surgery in adults. Cochrane Database of 
Systematic Reviews. 2017 10 31;10:CD011608. doi: 
https://dx.doi.org/10.1002/14651858.CD011608.pub2.PMID: 29087547. Does not report 
postdischarge outcomes. 

130. Guay J, Kopp S. Epidural pain relief versus systemic opioid-based pain relief for 
abdominal aortic surgery. Cochrane Database of Systematic Reviews. 2016 Jan 
05(1):CD005059. doi: https://dx.doi.org/10.1002/14651858.CD005059.pub4.PMID: 
26731032. Does not report postdischarge outcomes. 

131. Guay J, Nishimori M, Kopp S. Epidural local anaesthetics versus opioid-based analgesic 
regimens for postoperative gastrointestinal paralysis, vomiting and pain after abdominal 
surgery. Cochrane Database of Systematic Reviews. 2016 Jul 16;7:CD001893. doi: 
https://dx.doi.org/10.1002/14651858.CD001893.pub2.PMID: 27419911. Does not report 
postdischarge outcomes. 

132. Guo CW, Ma JX, Ma XL, et al. Supraclavicular block versus interscalene brachial plexus 
block for shoulder surgery: A meta-analysis of clinical control trials. International Journal 
Of Surgery. 2017 Sep;45:85-91. doi: https://dx.doi.org/10.1016/j.ijsu.2017.07.098.PMID: 
28755885. Does not report postdischarge outcomes. 



E-15 
 

133. Habibi V, Kiabi FH, Sharifi H. The Effect of Dexmedetomidine on the Acute Pain After 
Cardiothoracic Surgeries: A Systematic Review. Brazilian Journal of Cardiovascular 
Surgery. 2018 Jul-Aug;33(4):404-17. doi: https://dx.doi.org/10.21470/1678-9741-2017-
0253.PMID: 30184039. Does not report postdischarge outcomes. 

134. Hain E, Maggiori L, Prost AlDJ, et al. Transversus abdominis plane (TAP) block in 
laparoscopic colorectal surgery improves postoperative pain management: a meta-
analysis. Colorectal Disease. 2018 Apr;20(4):279-87. doi: 
https://dx.doi.org/10.1111/codi.14037.PMID: 29381824. Does not report postdischarge 
outcomes. 

135. Haley KB, Lerner EB, Guse CE, et al. Effect of System-Wide Interventions on the 
Assessment and Treatment of Pain by Emergency Medical Services Providers. 
Prehospital Emergency Care. 2016 Nov-Dec;20(6):752-8. PMID: 27192662. Not focused 
on pain treatment. 

136. Hall A, Richmond H, Copsey B, et al. Physiotherapist-delivered cognitive-behavioural 
interventions are effective for low back pain, but can they be replicated in clinical 
practice? A systematic review. Disability & Rehabilitation. 2018 Jan;40(1):1-9. doi: 
https://dx.doi.org/10.1080/09638288.2016.1236155.PMID: 27871193. Not acute pain. 

137. Hall AM, Kamper SJ, Emsley R, et al. Does pain-catastrophising mediate the effect of tai 
chi on treatment outcomes for people with low back pain? Complementary Therapies in 
Medicine. 2016 Apr;25:61-6. doi: https://dx.doi.org/10.1016/j.ctim.2015.12.013.PMID: 
27062950. Not acute pain. 

138. Hall H, Cramer H, Sundberg T, et al. The effectiveness of complementary manual 
therapies for pregnancy-related back and pelvic pain: A systematic review with meta-
analysis. Medicine. 2016 Sep;95(38):e4723. doi: 
https://dx.doi.org/10.1097/MD.0000000000004723.PMID: 27661020. Not acute pain. 

139. Hamill JK, Rahiri JL, Hill AG. Analgesic effect of intraperitoneal local anesthetic in 
surgery: an overview of systematic reviews. Journal of Surgical Research. 2017 May 
15;212:167-77. doi: https://dx.doi.org/10.1016/j.jss.2017.01.022.PMID: 28550904. Does 
not report postdischarge outcomes. 

140. Hamill JK, Rahiri JL, Liley A, et al. Intraperitoneal Local Anesthetic in Pediatric 
Surgery: A Systematic Review. European Journal of Pediatric Surgery. 2016 
Dec;26(6):469-75. PMID: 27105452. Does not report postdischarge outcomes. 

141. Hamilton TW, Athanassoglou V, Mellon S, et al. Liposomal bupivacaine infiltration at 
the surgical site for the management of postoperative pain. Cochrane Database of 
Systematic Reviews. 2017 02 01;2:CD011419. doi: 
https://dx.doi.org/10.1002/14651858.CD011419.pub2.PMID: 28146271. Does not report 
postdischarge outcomes. 

142. Hamilton TW, Athanassoglou V, Trivella M, et al. Liposomal bupivacaine peripheral 
nerve block for the management of postoperative pain. Cochrane Database of Systematic 
Reviews. 2016 Aug 25(8):CD011476. doi: 
https://dx.doi.org/10.1002/14651858.CD011476.pub2.PMID: 27558150. Does not report 
postdischarge outcomes. 



E-16 
 

143. Hamilton TW, Strickland LH, Pandit HG. A Meta-Analysis on the Use of 
Gabapentinoids for the Treatment of Acute Postoperative Pain Following Total Knee 
Arthroplasty. Journal of Bone & Joint Surgery - American Volume. 2016 Aug 
17;98(16):1340-50. doi: https://dx.doi.org/10.2106/JBJS.15.01202.PMID: 27535436. 
Does not report postdischarge outcomes. 

144. Han C, Kuang MJ, Ma JX, et al. The Efficacy of Preoperative Gabapentin in Spinal 
Surgery: A Meta-Analysis of Randomized Controlled Trials. Pain Physician. 2017 
Nov;20(7):649-61. PMID: 29149144. Does not report postdischarge outcomes. 

145. Han C, Kuang MJ, Ma JX, et al. Is pregabalin effective and safe in total knee 
arthroplasty? A PRISMA-compliant meta-analysis of randomized-controlled trials. 
Medicine. 2017 Jun;96(26):e6947. doi: 
https://dx.doi.org/10.1097/MD.0000000000006947.PMID: 28658096. Does not report 
postdischarge outcomes. 

146. Han C, Li XD, Jiang HQ, et al. The use of gabapentin in the management of 
postoperative pain after total hip arthroplasty: a meta-analysis of randomised controlled 
trials. Journal of Orthopaedic Surgery. 2016 Jul 12;11(1):79. doi: 
https://dx.doi.org/10.1186/s13018-016-0412-z.PMID: 27405805. Does not report 
postdischarge outcomes. 

147. Han C, Li XD, Jiang HQ, et al. The use of gabapentin in the management of 
postoperative pain after total knee arthroplasty: A PRISMA-compliant meta-analysis of 
randomized controlled trials. Medicine. 2016 Jun;95(23):e3883. doi: 
https://dx.doi.org/10.1097/MD.0000000000003883.PMID: 27281103. Does not report 
postdischarge outcomes. 

148. Hanna M, Moon JY. A review of dexketoprofen trometamol in acute pain. Current 
Medical Research & Opinion. 2018 Apr 24:1-14. doi: 
https://dx.doi.org/10.1080/03007995.2018.1457016.PMID: 29569951. Risk of bias for 
included studies not assessed and reported. 

149. Hanney WJ, Masaracchio M, Liu X, et al. The Influence of Physical Therapy Guideline 
Adherence on Healthcare Utilization and Costs among Patients with Low Back Pain: A 
Systematic Review of the Literature. PLoS ONE [Electronic Resource]. 
2016;11(6):e0156799. doi: https://dx.doi.org/10.1371/journal.pone.0156799.PMID: 
27285608. Not focused on pain treatment. 

150. Harrison D, Reszel J, Bueno M, et al. Breastfeeding for procedural pain in infants beyond 
the neonatal period. Cochrane Database of Systematic Reviews. 2016 Oct 
28;10:CD011248. PMID: 27792244. Does not report postdischarge outcomes. 

151. Hartling L, Ali S, Dryden DM, et al. How Safe Are Common Analgesics for the 
Treatment of Acute Pain for Children? A Systematic Review. Pain Research & 
Management. 2016;2016:5346819. doi: https://dx.doi.org/10.1155/2016/5346819.PMID: 
28077923. Not priority acute pain condition. 



E-17 
 

152. Hartrick CT, Abraham J, Ding L. Ease-of-care from the physical therapists' perspective 
comparing fentanyl iontophoretic transdermal system versus morphine intravenous 
patient-controlled analgesia in postoperative pain management. Journal of Comparative 
Effectiveness Research. 2016 Nov;5(6):529-37. PMID: 27442803. Not focused on pain 
treatment. 

153. Hartrick CT, Knapke DM, Ding L, et al. Fentanyl iontophoretic transdermal system 
versus morphine intravenous patient-controlled analgesia for pain management following 
orthopedic surgery: A pooled analysis of randomized, controlled trials. Journal of Opioid 
Management. 2016 Jan-Feb;12(1):37-45. doi: 
https://dx.doi.org/10.5055/jom.2016.0310.PMID: 26908302. Risk of bias for included 
studies not assessed and reported. 

154. Hassan A, Wahba A, Haggag H. Tramadol versus Celecoxib for reducing pain associated 
with outpatient hysteroscopy: a randomized double-blind placebo-controlled trial. Human 
Reproduction. 2016 Jan;31(1):60-6. doi: 
https://dx.doi.org/10.1093/humrep/dev291.PMID: 26621854. Not systematic review. 

155. Hatherley C, Jennings N, Cross R. Time to analgesia and pain score documentation best 
practice standards for the Emergency Department - A literature review. Australasian 
Emergency Nursing Journal. 2016 Feb;19(1):26-36. doi: 
https://dx.doi.org/10.1016/j.aenj.2015.11.001.PMID: 26718064. Not focused on pain 
treatment. 

156. Hauser W, Hagl M, Schmierer A, et al. The Efficacy, Safety and Applications of Medical 
Hypnosis. Deutsches Arzteblatt International. 2016 04 29;113(17):289-96. doi: 
https://dx.doi.org/10.3238/arztebl.2016.0289.PMID: 27173407. Does not report 
postdischarge outcomes. 

157. Hawk C, Schneider MJ, Haas M, et al. Best Practices for Chiropractic Care for Older 
Adults: A Systematic Review and Consensus Update. Journal of Manipulative & 
Physiological Therapeutics. 2017 May;40(4):217-29. doi: 
https://dx.doi.org/10.1016/j.jmpt.2017.02.001.PMID: 28302309. Not acute pain. 

158. Hayes J, Dowling JJ, Peliowski A, et al. Patient-Controlled Analgesia Plus Background 
Opioid Infusion for Postoperative Pain in Children: A Systematic Review and Meta-
Analysis of Randomized Trials. Anesthesia & Analgesia. 2016 Oct;123(4):991-1003. doi: 
https://dx.doi.org/10.1213/ANE.0000000000001244.PMID: 27065359. Does not report 
postdischarge outcomes. 

159. He WL, Yu FY, Li CJ, et al. A systematic review and meta-analysis on the efficacy of 
low-level laser therapy in the management of complication after mandibular third molar 
surgery. Lasers in Medical Science. 2015 Aug;30(6):1779-88. doi: 
https://dx.doi.org/10.1007/s10103-014-1634-0.PMID: 25098769.  

160. Hearn L, Derry S, Moore RA. Single dose dipyrone (metamizole) for acute postoperative 
pain in adults. Cochrane Database of Systematic Reviews. 2016 Apr 20;4:CD011421. 
doi: https://dx.doi.org/10.1002/14651858.CD011421.pub2.PMID: 27096578. 
Intervention not FDA approved. 



E-18 
 

161. Heesen M, Klimek M, Rossaint R, et al. Paravertebral block and persistent postoperative 
pain after breast surgery: meta-analysis and trial sequential analysis. Anaesthesia. 2016 
12;71(12):1471-81. doi: https://dx.doi.org/10.1111/anae.13649.PMID: 27714754. Not 
focused on pain treatment. 

162. Helm Ii S, Simopoulos TT, Stojanovic M, et al. Effectiveness of Thermal Annular 
Procedures in Treating Discogenic Low Back Pain. Pain Physician. 2017 Sep;20(6):447-
70. PMID: 28934777. Not acute pain. 

163. Herzig SJ, Calcaterra SL, Mosher HJ, et al. Safe Opioid Prescribing for Acute Noncancer 
Pain in Hospitalized Adults: A Systematic Review of Existing Guidelines. Journal of 
Hospital Medicine (Online). 2018 Apr;13(4):256-62. doi: 
https://dx.doi.org/10.12788/jhm.2979.PMID: 29624188. Not focused on pain treatment. 

164. Horlocker TT, Vandermeuelen E, Kopp SL, et al. Regional Anesthesia in the Patient 
Receiving Antithrombotic or Thrombolytic Therapy: American Society of Regional 
Anesthesia and Pain Medicine Evidence-Based Guidelines (Fourth Edition). Regional 
Anesthesia & Pain Medicine. 2018 04;43(3):263-309. doi: 
https://dx.doi.org/10.1097/AAP.0000000000000763.PMID: 29561531. Not systematic 
review. 

165. Hou XM, Su Z, Hou BX. Post endodontic pain following single-visit root canal 
preparation with rotary vs reciprocating instruments: a meta-analysis of randomized 
clinical trials. BMC Oral Health. 2017 May 25;17(1):86. doi: 
https://dx.doi.org/10.1186/s12903-017-0355-8.PMID: 28545437. Not focused on pain 
treatment. 

166. Hu B, Lin T, Yan SG, et al. Local Infiltration Analgesia Versus Regional Blockade for 
Postoperative Analgesia in Total Knee Arthroplasty: A Meta-analysis of Randomized 
Controlled Trials. Pain Physician. 2016 05;19(4):205-14. PMID: 27228509. Risk of bias 
for included studies not assessed and reported. 

167. Hu HT, Gao H, Ma RJ, et al. Is dry needling effective for low back pain?: A systematic 
review and PRISMA-compliant meta-analysis. Medicine. 2018 Jun;97(26):e11225. doi: 
https://dx.doi.org/10.1097/MD.0000000000011225.PMID: 29952980. Not acute pain. 

168. Huang JM, Lv ZT, Zhang YN, et al. Efficacy and Safety of Postoperative Pain Relief by 
Parecoxib Injection after Laparoscopic Surgeries: A Systematic Review and Meta-
analysis of Randomized Controlled Trials. Pain Practice. 2018 Jun;18(5):597-610. doi: 
https://dx.doi.org/10.1111/papr.12649.PMID: 29044905. Does not report postdischarge 
outcomes. 

169. Hussain N, Ferreri TG, Prusick PJ, et al. Adductor Canal Block Versus Femoral Canal 
Block for Total Knee Arthroplasty: A Meta-Analysis: What Does the Evidence Suggest? 
Regional Anesthesia & Pain Medicine. 2016 May-Jun;41(3):314-20. doi: 
https://dx.doi.org/10.1097/AAP.0000000000000376.PMID: 27035459. Does not report 
postdischarge outcomes. 

170. Hussain N, Goldar G, Ragina N, et al. Suprascapular and Interscalene Nerve Block for 
Shoulder Surgery: A Systematic Review and Meta-analysis. Anesthesiology. 2017 
Dec;127(6):998-1013. doi: https://dx.doi.org/10.1097/ALN.0000000000001894.PMID: 
28968280. Does not report postdischarge outcomes. 



E-19 
 

171. Hussain N, Grzywacz VP, Ferreri CA, et al. Investigating the Efficacy of 
Dexmedetomidine as an Adjuvant to Local Anesthesia in Brachial Plexus Block: A 
Systematic Review and Meta-Analysis of 18 Randomized Controlled Trials. Regional 
Anesthesia & Pain Medicine. 2017 Mar/Apr;42(2):184-96. doi: 
https://dx.doi.org/10.1097/AAP.0000000000000564.PMID: 28178091. Does not report 
postdischarge outcomes. 

172. Hwang SH, Park IJ, Cho YJ, et al. The efficacy of gabapentin/pregabalin in improving 
pain after tonsillectomy: A meta-analysis. Laryngoscope. 2016 Feb;126(2):357-66. doi: 
https://dx.doi.org/10.1002/lary.25636.PMID: 26404562. Does not report postdischarge 
outcomes. 

173. Hwang SH, Song JN, Jeong YM, et al. The efficacy of honey for ameliorating pain after 
tonsillectomy: a meta-analysis. European Archives of Oto-Rhino-Laryngology. 2016 
Apr;273(4):811-8. doi: https://dx.doi.org/10.1007/s00405-014-3433-4.PMID: 25524642. 
Does not report postdischarge outcomes. 

174. Ilfeld BM. Continuous Peripheral Nerve Blocks: An Update of the Published Evidence 
and Comparison With Novel, Alternative Analgesic Modalities. Anesthesia & Analgesia. 
2017 Jan;124(1):308-35. PMID: 27749354. Not systematic review. 

175. Ireland LD, Allen RH. Pain Management for Gynecologic Procedures in the Office. 
Obstetrical & Gynecological Survey. 2016 Feb;71(2):89-98. doi: 
https://dx.doi.org/10.1097/OGX.0000000000000272.PMID: 26894801. Not systematic 
review. 

176. Jessen Lundorf L, Korvenius Nedergaard H, Moller AM. Perioperative dexmedetomidine 
for acute pain after abdominal surgery in adults. Cochrane Database of Systematic 
Reviews. 2016 Feb 18;2:CD010358. doi: 
https://dx.doi.org/10.1002/14651858.CD010358.pub2.PMID: 26889627. Does not report 
postdischarge outcomes. 

177. Jesus RR, Leite AM, Leite SS, et al. Anesthetic therapy for acute pain relief after 
laparoscopic cholecystectomy: systematic review. Revista do Colegio Brasileiro de 
Cirurgioes. 2018 Jul 30;45(4):e1885. doi: https://dx.doi.org/10.1590/0100-6991e-
20181885.PMID: 30066738. Risk of bias for included studies not assessed and reported. 

178. Jiang HL, Huang S, Song J, et al. Preoperative use of pregabalin for acute pain in spine 
surgery: A meta-analysis of randomized controlled trials. Medicine. 2017 
Mar;96(11):e6129. doi: https://dx.doi.org/10.1097/MD.0000000000006129.PMID: 
28296725. Does not report postdischarge outcomes. 

179. Jiang X, Wang QQ, Wu CA, et al. Analgesic Efficacy of Adductor Canal Block in Total 
Knee Arthroplasty: A Meta-analysis and Systematic Review. Orthopaedic Audio-
Synopsis Continuing Medical Education [Sound Recording]. 2016 Aug;8(3):294-300. 
doi: https://dx.doi.org/10.1111/os.12268.PMID: 27627711. Does not report 
postdischarge outcomes. 

180. Jiang Y, Li J, Lin H, et al. The efficacy of gabapentin in reducing pain intensity and 
morphine consumption after breast cancer surgery: A meta-analysis. Medicine. 2018 
Sep;97(38):e11581. doi: https://dx.doi.org/10.1097/MD.0000000000011581.PMID: 
30235654. Does not report postdischarge outcomes. 



E-20 
 

181. Jimenez-Almonte JH, Wyles CC, Wyles SP, et al. Is Local Infiltration Analgesia Superior 
to Peripheral Nerve Blockade for Pain Management After THA: A Network Meta-
analysis. Clinical Orthopaedics & Related Research. 2016 Feb;474(2):495-516. doi: 
https://dx.doi.org/10.1007/s11999-015-4619-9.PMID: 26573322. Risk of bias for 
included studies not assessed and reported. 

182. Jin X, Mi W. Adenosine for postoperative analgesia: A systematic review and meta-
analysis. PLoS ONE [Electronic Resource]. 2017;12(3):e0173518. doi: 
https://dx.doi.org/10.1371/journal.pone.0173518.PMID: 28333936. Does not report 
postdischarge outcomes. 

183. Jorgensen JE, Afzali T, Riis A. Effect of differentiating exercise guidance based on a 
patient's level of low back pain in primary care: a mixed-methods systematic review 
protocol. BMJ Open. 2018 01 23;8(1):e019742. doi: https://dx.doi.org/10.1136/bmjopen-
2017-019742.PMID: 29362274. Systematic review protocol. 

184. Joshi GP, Hawkins RJ, Frankle MA, et al. Best Practices for Periarticular Infiltration 
With Liposomal Bupivacaine for the Management of Pain After Shoulder Surgery: 
Consensus Recommendation. Journal of Surgical Orthopaedic Advances. 2016 
2016;25(4):204-8. PMID: 28244860. Not systematic review. 

185. Kamper SJ, Henschke N, Hestbaek L, et al. Musculoskeletal pain in children and 
adolescents. Brazilian Journal of Physical Therapy. 2016 Feb 16;20(3):275-84. doi: 
https://dx.doi.org/10.1590/bjpt-rbf.2014.0149.PMID: 27437719. Not systematic review. 

186. Karlow N, Schlaepfer CH, Stoll CRT, et al. A Systematic Review and Meta-analysis of 
Ketamine as an Alternative to Opioids for Acute Pain in the Emergency Department. 
Academic Emergency Medicine. 2018 Jul 17;17:17. doi: 
https://dx.doi.org/10.1111/acem.13502.PMID: 30019434. Not priority acute pain 
condition. 

187. Karlsen AP, Wetterslev M, Hansen SE, et al. Postoperative pain treatment after total knee 
arthroplasty: A systematic review. PLoS ONE [Electronic Resource]. 
2017;12(3):e0173107. doi: https://dx.doi.org/10.1371/journal.pone.0173107.PMID: 
28273133. Does not report postdischarge outcomes. 

188. Karlsen APH. Corrigendum to postoperative pain treatment after total hip arthroplasty: a 
systematic review by Karlsen et al. PAIN 2015;156: 8-30. Pain. 2018 Feb;159(2):402-3. 
doi: https://dx.doi.org/10.1097/j.pain.0000000000001114.PMID: 29944614. Not 
systematic review. 

189. Karlsen APH, Dahl JB, Mathiesen O. Evolution of bias and sample size in postoperative 
pain management trials after hip and knee arthroplasty. Acta Anaesthesiologica 
Scandinavica. 2018 May;62(5):666-76. doi: https://dx.doi.org/10.1111/aas.13072.PMID: 
29359322. Risk of bias for included studies not assessed and reported. 

190. Katz P, Takyar S, Palmer P, et al. Sublingual, transdermal and intravenous patient-
controlled analgesia for acute post-operative pain: systematic literature review and mixed 
treatment comparison. Current Medical Research & Opinion. 2017 May;33(5):899-910. 
doi: https://dx.doi.org/10.1080/03007995.2017.1294559.PMID: 28318323. Not 
systematic review. 



E-21 
 

191. Kawakami H, Mihara T, Nakamura N, et al. Effect of an Intravenous Dexamethasone 
Added to Caudal Local Anesthetics to Improve Postoperative Pain: A Systematic Review 
and Meta-analysis With Trial Sequential Analysis. Anesthesia & Analgesia. 2017 
12;125(6):2072-80. doi: https://dx.doi.org/10.1213/ANE.0000000000002453.PMID: 
28914647. Does not report postdischarge outcomes. 

192. Kawakami H, Mihara T, Nakamura N, et al. Effect of magnesium added to local 
anesthetics for caudal anesthesia on postoperative pain in pediatric surgical patients: A 
systematic review and meta-analysis with Trial Sequential Analysis. PLoS ONE 
[Electronic Resource]. 2018;13(1):e0190354. doi: 
https://dx.doi.org/10.1371/journal.pone.0190354.PMID: 29293586. Does not report 
postdischarge outcomes. 

193. Kay J, de Sa D, Memon M, et al. Examining the Role of Perioperative Nerve Blocks in 
Hip Arthroscopy: A Systematic Review. Arthroscopy. 2016 Apr;32(4):704-15.e1. doi: 
https://dx.doi.org/10.1016/j.arthro.2015.12.022.PMID: 26907370. Does not report 
postdischarge outcomes. 

194. Keijsers R, van den Bekerom M, van Delft R, et al. Continuous Local Infiltration 
Analgesia after TKA: A Meta-Analysis. The Journal of Knee Surgery. 2016 
May;29(4):310-21. doi: https://dx.doi.org/10.1055/s-0035-1556843.PMID: 26190787. 
Risk of bias for included studies not assessed and reported. 

195. Kendrick C, Sliwinski J, Yu Y, et al. Hypnosis for Acute Procedural Pain: A Critical 
Review. International Journal of Clinical & Experimental Hypnosis. 2016;64(1):75-115. 
doi: https://dx.doi.org/10.1080/00207144.2015.1099405.PMID: 26599994. Risk of bias 
for included studies not assessed and reported. 

196. Khan JS, Margarido C, Devereaux PJ, et al. Preoperative celecoxib in noncardiac 
surgery: A systematic review and meta-analysis of randomised controlled trials. 
European Journal of Anaesthesiology. 2016 Mar;33(3):204-14. doi: 
https://dx.doi.org/10.1097/EJA.0000000000000346.PMID: 26760402. Risk of bias for 
included studies not assessed and reported. 

197. Kim S, Brathwaite R, Kim O. Evidence-Based Practice Standard Care for Acute Pain 
Management in Adults With Sickle Cell Disease in an Urgent Care Center. Quality 
Management in Health Care. 2017 Apr/Jun;26(2):108-15. doi: 
https://dx.doi.org/10.1097/QMH.0000000000000135.PMID: 28375958. Not systematic 
review. 

198. King MR, Ladha KS, Gelineau AM, et al. Perioperative Dextromethorphan as an Adjunct 
for Postoperative Pain: A Meta-analysis of Randomized Controlled Trials. 
Anesthesiology. 2016 Mar;124(3):696-705. doi: 
https://dx.doi.org/10.1097/ALN.0000000000000950.PMID: 26587683. Does not report 
postdischarge outcomes. 

199. Kinser PA, Pauli J, Jallo N, et al. Physical Activity and Yoga-Based Approaches for 
Pregnancy-Related Low Back and Pelvic Pain. JOGNN - Journal of Obstetric, 
Gynecologic, & Neonatal Nursing. 2017 May - Jun;46(3):334-46. doi: 
https://dx.doi.org/10.1016/j.jogn.2016.12.006.PMID: 28302455. Risk of bias for included 
studies not assessed and reported. 



E-22 
 

200. Kuang MJ, Du Y, Ma JX, et al. The Efficacy of Liposomal Bupivacaine Using 
Periarticular Injection in Total Knee Arthroplasty: A Systematic Review and Meta-
Analysis. Journal of Arthroplasty. 2017 04;32(4):1395-402. doi: 
https://dx.doi.org/10.1016/j.arth.2016.12.025.PMID: 28082044. Does not report 
postdischarge outcomes. 

201. Kuang MJ, Ma JX, Fu L, et al. Is Adductor Canal Block Better Than Femoral Nerve 
Block in Primary Total Knee Arthroplasty? A GRADE Analysis of the Evidence Through 
a Systematic Review and Meta-Analysis. Journal of Arthroplasty. 2017 10;32(10):3238-
48.e3. doi: https://dx.doi.org/10.1016/j.arth.2017.05.015.PMID: 28606458. Does not 
report postdischarge outcomes. 

202. Kuang MJ, Xu LY, Ma JX, et al. Adductor canal block versus continuous femoral nerve 
block in primary total knee arthroplasty: A meta-analysis. International Journal Of 
Surgery. 2016 Jul;31:17-24. doi: https://dx.doi.org/10.1016/j.ijsu.2016.05.036.PMID: 
27212592. Does not report postdischarge outcomes. 

203. Kukimoto Y, Ooe N, Ideguchi N. The Effects of Massage Therapy on Pain and Anxiety 
after Surgery: A Systematic Review and Meta-Analysis. Pain Management Nursing. 2017 
Dec;18(6):378-90. doi: https://dx.doi.org/10.1016/j.pmn.2017.09.001.PMID: 29173797. 
Does not report postdischarge outcomes. 

204. Kuske S, Moschinski K, Andrich S, et al. Drug-based pain management in people with 
dementia after hip or pelvic fractures: a systematic review protocol. Systematic Reviews. 
2016 07 13;5(1):113. doi: https://dx.doi.org/10.1186/s13643-016-0296-3.PMID: 
27412448. Systematic review protocol. 

205. Lalloo C, Shah U, Birnie KA, et al. Commercially Available Smartphone Apps to 
Support Postoperative Pain Self-Management: Scoping Review. JMIR MHealth and 
UHealth. 2017 Oct 23;5(10):e162. doi: https://dx.doi.org/10.2196/mhealth.8230.PMID: 
29061558. Risk of bias for included studies not assessed and reported. 

206. Lawati HA, Jamali F. Onset of Action and Efficacy of Ibuprofen Liquigel as Compared 
to Solid Tablets: A Systematic Review and Meta-Analysis. Journal of Pharmacy & 
Pharmaceutical Sciences. 2016 Jul - Sep;19(3):301-11. doi: 
https://dx.doi.org/10.18433/J3B897.PMID: 27806251. Risk of bias for included studies 
not assessed and reported. 

207. Lee EN, Lee JH. The Effects of Low-Dose Ketamine on Acute Pain in an Emergency 
Setting: A Systematic Review and Meta-Analysis. PLoS ONE [Electronic Resource]. 
2016;11(10):e0165461. doi: https://dx.doi.org/10.1371/journal.pone.0165461.PMID: 
27788221. Not priority acute pain condition. 

208. Leem J, Lee S, Park Y, et al. Effectiveness and safety of moxibustion treatment for non-
specific lower back pain: protocol for a systematic review. BMJ Open. 2017 Jun 
23;7(6):e014936. doi: https://dx.doi.org/10.1136/bmjopen-2016-014936.PMID: 
28645963. Systematic review protocol. 

209. Li C, Qu J. Efficacy of dexmedetomidine for pain management in knee arthroscopy: A 
systematic review and meta-analysis. Medicine. 2017 Oct;96(43):e7938. doi: 
https://dx.doi.org/10.1097/MD.0000000000007938.PMID: 29068980. Does not report 
postdischarge outcomes. 



E-23 
 

210. Li D, Ma GG. Analgesic efficacy and quadriceps strength of adductor canal block versus 
femoral nerve block following total knee arthroplasty. Knee Surgery, Sports 
Traumatology, Arthroscopy. 2016 Aug;24(8):2614-9. doi: 
https://dx.doi.org/10.1007/s00167-015-3874-3.PMID: 26611901. Does not report 
postdischarge outcomes. 

211. Li D, Yang Z, Xie X, et al. Adductor canal block provides better performance after total 
knee arthroplasty compared with femoral nerve block: a systematic review and meta-
analysis. International Orthopaedics. 2016 05;40(5):925-33. doi: 
https://dx.doi.org/10.1007/s00264-015-2998-x.PMID: 26452678. Does not report 
postdischarge outcomes. 

212. Li F, Ma J, Kuang M, et al. The efficacy of pregabalin for the management of 
postoperative pain in primary total knee and hip arthroplasty: a meta-analysis. Journal of 
Orthopaedic Surgery. 2017 Mar 24;12(1):49. doi: https://dx.doi.org/10.1186/s13018-017-
0540-0.PMID: 28340617. Does not report postdischarge outcomes. 

213. Li J, Deng X, Jiang T. Combined femoral and sciatic nerve block versus femoral and 
local infiltration anesthesia for pain control after total knee arthroplasty: a meta-analysis 
of randomized controlled trials. Journal of Orthopaedic Surgery. 2016 Dec 07;11(1):158. 
PMID: 27923404. Does not report postdischarge outcomes. 

214. Li J, Song Y. Transcutaneous electrical nerve stimulation for postoperative pain control 
after total knee arthroplasty: A meta-analysis of randomized controlled trials. Medicine. 
2017 Sep;96(37):e8036. doi: https://dx.doi.org/10.1097/MD.0000000000008036.PMID: 
28906393. Does not report postdischarge outcomes. 

215. Li S, Guo J, Li F, et al. Pregabalin can decrease acute pain and morphine consumption in 
laparoscopic cholecystectomy patients: A meta-analysis of randomized controlled trials. 
Medicine. 2017 May;96(21):e6982. doi: 
https://dx.doi.org/10.1097/MD.0000000000006982.PMID: 28538404. Does not report 
postdischarge outcomes. 

216. Li X, Sun Z, Han C, et al. A systematic review and meta-analysis of intravenous 
glucocorticoids for acute pain following total hip arthroplasty. Medicine. 2017 
May;96(19):e6872. doi: https://dx.doi.org/10.1097/MD.0000000000006872.PMID: 
28489787. Does not report postdischarge outcomes. 

217. Li XD, Han C, Yu WL. Is gabapentin effective and safe in open hysterectomy? A 
PRISMA compliant meta-analysis of randomized controlled trials. Journal of Clinical 
Anesthesia. 2017 Sep;41:76-83. doi: 
https://dx.doi.org/10.1016/j.jclinane.2017.07.002.PMID: 28802618. Does not report 
postdischarge outcomes. 

218. Li XM, Huang CM, Zhong CF. Intrathecal morphine verse femoral nerve block for pain 
control in total knee arthroplasty: A meta-analysis from randomized control trials. 
International Journal Of Surgery. 2016 Aug;32:89-98. doi: 
https://dx.doi.org/10.1016/j.ijsu.2016.06.043.PMID: 27370542. Does not report 
postdischarge outcomes. 



E-24 
 

219. Liebana-Hermoso S, Manzano-Moreno FJ, Vallecillo-Capilla MF, et al. Oral pregabalin 
for acute pain relief after cervicofacial surgery: a systematic review. Clinical Oral 
Investigations. 2018 Jan;22(1):119-29. doi: https://dx.doi.org/10.1007/s00784-017-2272-
2.PMID: 29101547. Does not report postdischarge outcomes. 

220. Lin I, Wiles LK, Waller R, et al. Poor overall quality of clinical practice guidelines for 
musculoskeletal pain: a systematic review. British Journal of Sports Medicine. 2018 
Mar;52(5):337-43. doi: https://dx.doi.org/10.1136/bjsports-2017-098375.PMID: 
29175827. Not focused on pain treatment. 

221. Liu B, Liu R, Wang L. A meta-analysis of the preoperative use of gabapentinoids for the 
treatment of acute postoperative pain following spinal surgery. Medicine. 2017 
Sep;96(37):e8031. doi: https://dx.doi.org/10.1097/MD.0000000000008031.PMID: 
28906391. Does not report postdischarge outcomes. 

222. Liu JW, Lin CC, Kiu KT, et al. Effect of Glyceryl Trinitrate Ointment on Pain Control 
After Hemorrhoidectomy: A Meta-analysis of Randomized Controlled Trials. World 
Journal of Surgery. 2016 Jan;40(1):215-24. doi: https://dx.doi.org/10.1007/s00268-015-
3344-6.PMID: 26578318. Does not report postdischarge outcomes. 

223. Liu L, Huang QM, Liu QG, et al. Evidence for Dry Needling in the Management of 
Myofascial Trigger Points Associated With Low Back Pain: A Systematic Review and 
Meta-Analysis. Archives of Physical Medicine & Rehabilitation. 2018 01;99(1):144-
52.e2. doi: https://dx.doi.org/10.1016/j.apmr.2017.06.008.PMID: 28690077. Not acute 
pain. 

224. Liu SQ, Chen X, Yu CC, et al. Comparison of periarticular anesthesia with liposomal 
bupivacaine with femoral nerve block for pain control after total knee arthroplasty: A 
PRISMA-compliant meta-analysis. Medicine. 2017 Mar;96(13):e6462. doi: 
https://dx.doi.org/10.1097/MD.0000000000006462.PMID: 28353580. Does not report 
postdischarge outcomes. 

225. Liu X, Liu J, Sun G. Preoperative intravenous glucocorticoids can reduce postoperative 
acute pain following total knee arthroplasty: A meta-analysis. Medicine. 2017 
Sep;96(35):e7836. doi: https://dx.doi.org/10.1097/MD.0000000000007836.PMID: 
28858092. Does not report postdischarge outcomes. 

226. Liu Y, Liang F, Liu X, et al. Dexmedetomidine Reduces Perioperative Opioid 
Consumption and Postoperative Pain Intensity in Neurosurgery: A Meta-analysis. Journal 
of Neurosurgical Anesthesiology. 2018 Apr;30(2):146-55. doi: 
https://dx.doi.org/10.1097/ANA.0000000000000403.PMID: 28079737. Does not report 
postdischarge outcomes. 

227. Louw A, Zimney K, Puentedura EJ, et al. The efficacy of pain neuroscience education on 
musculoskeletal pain: A systematic review of the literature. Physiotherapy Theory & 
Practice. 2016 Jul;32(5):332-55. doi: 
https://dx.doi.org/10.1080/09593985.2016.1194646.PMID: 27351541. Not acute pain. 

228. Lu X, Chen G, Ren P, et al. Progress on Botulinum Toxin Type A-Induced Pain Relief in 
the Field of Plastics. Journal of Craniofacial Surgery. 2017 Nov;28(8):2045-52. doi: 
https://dx.doi.org/10.1097/SCS.0000000000003981.PMID: 28938326. Risk of bias for 
included studies not assessed and reported. 



E-25 
 

229. Luckett-Gatopoulos S, Thoma B, Milne K, et al. SGEM Hot Off the Press: Regional 
Nerve Blocks for Hip and Femoral Neck Fractures: A Systematic Review. CJEM 
Canadian Journal of Emergency Medical Care. 2016 Jul;18(4):296-300. doi: 
https://dx.doi.org/10.1017/cem.2016.332.PMID: 27435938. Risk of bias for included 
studies not assessed and reported. 

230. Lurie J, Tomkins-Lane C. Management of lumbar spinal stenosis. BMJ. 2016 Jan 
04;352:h6234. doi: https://dx.doi.org/10.1136/bmj.h6234.PMID: 26727925. Not acute 
pain. 

231. Ma J, Gao F, Sun W, et al. Combined adductor canal block with periarticular infiltration 
versus periarticular infiltration for analgesia after total knee arthroplasty. Medicine. 2016 
Dec;95(52):e5701. doi: https://dx.doi.org/10.1097/MD.0000000000005701.PMID: 
28033266. Does not report postdischarge outcomes. 

232. Ma LP, Qi YM, Zhao DX. Comparison of local infiltration analgesia and sciatic nerve 
block for pain control after total knee arthroplasty: a systematic review and meta-
analysis. Journal of Orthopaedic Surgery. 2017 Jun 07;12(1):85. doi: 
https://dx.doi.org/10.1186/s13018-017-0586-z.PMID: 28592324. Does not report 
postdischarge outcomes. 

233. Ma N, Duncan JK, Scarfe AJ, et al. Clinical safety and effectiveness of transversus 
abdominis plane (TAP) block in post-operative analgesia: a systematic review and meta-
analysis. Journal of Anesthesia. 2017 Jun;31(3):432-52. doi: 
https://dx.doi.org/10.1007/s00540-017-2323-5.PMID: 28271227. Does not report 
postdischarge outcomes. 

234. MacFater WS, Rahiri JL, Lauti M, et al. Intravenous lignocaine in colorectal surgery: a 
systematic review. ANZ Journal of Surgery. 2017 Nov;87(11):879-85. doi: 
https://dx.doi.org/10.1111/ans.14084.PMID: 28677829. Does not report postdischarge 
outcomes. 

235. Machado GC, Pinheiro MB, Lee H, et al. Smartphone apps for the self-management of 
low back pain: A systematic review. Best Practice & Research in Clinical Rheumatology. 
2016 12;30(6):1098-109. doi: https://dx.doi.org/10.1016/j.berh.2017.04.002.PMID: 
29103552. Not acute pain. 

236. MacKenzie M, Zed PJ, Ensom MH. Opioid Pharmacokinetics-Pharmacodynamics: 
Clinical Implications in Acute Pain Management in Trauma. Annals of Pharmacotherapy. 
2016 Mar;50(3):209-18. doi: https://dx.doi.org/10.1177/1060028015625659.PMID: 
26739277. Risk of bias for included studies not assessed and reported. 

237. Malik KM, Nelson A, Benzon H. Disease-modifying Antirheumatic Drugs for the 
Treatment of Low Back Pain: A Systematic Review of the Literature. Pain Practice. 2016 
06;16(5):629-41. doi: https://dx.doi.org/10.1111/papr.12323.PMID: 26032559. Not acute 
pain. 

238. Manchikanti L, Hirsch JA, Kaye AD, et al. Cervical zygapophysial (facet) joint pain: 
effectiveness of interventional management strategies. Postgraduate Medicine. 2016 
Jan;128(1):54-68. doi: https://dx.doi.org/10.1080/00325481.2016.1105092.PMID: 
26653406. Risk of bias for included studies not assessed and reported. 



E-26 
 

239. Manfredi M, Figini L, Gagliani M, et al. Single versus multiple visits for endodontic 
treatment of permanent teeth. Cochrane Database of Systematic Reviews. 2016 12 
01;12:CD005296. doi: https://dx.doi.org/10.1002/14651858.CD005296.pub3.PMID: 
27905673.  

240. Manoli A, 3rd, Atchabahian A, Davidovitch RI, et al. Spinal Anesthesia Improves Early 
Pain Levels After Surgical Treatment of Tibial Plateau Fractures. Journal of Orthopaedic 
Trauma. 2017 Mar;31(3):164-7. doi: 
https://dx.doi.org/10.1097/BOT.0000000000000773.PMID: 28009616. Risk of bias for 
included studies not assessed and reported. 

241. Mao Y, Wu L, Ding W. The efficacy of preoperative administration of 
gabapentin/pregabalin in improving pain after total hip arthroplasty: a meta-analysis. 
BMC Musculoskeletal Disorders. 2016 08 30;17(1):373. doi: 
https://dx.doi.org/10.1186/s12891-016-1231-4.PMID: 27577678. Does not report 
postdischarge outcomes. 

242. Marchionni S, Toti P, Barone A, et al. The effectiveness of systemic antibiotic 
prophylaxis in preventing local complications after tooth extraction. A systematic review. 
European Journal of Oral Implantology. 2017;10(2):127-32. PMID: 28555203.  

243. Marley J, Tully MA, Porter-Armstrong A, et al. The effectiveness of interventions aimed 
at increasing physical activity in adults with persistent musculoskeletal pain: a systematic 
review and meta-analysis. BMC Musculoskeletal Disorders. 2017 Nov 22;18(1):482. doi: 
https://dx.doi.org/10.1186/s12891-017-1836-2.PMID: 29166893. Not acute pain. 

244. Martinez S, Alexander S. The effect of low-dose ketamine via patient-controlled 
analgesic pump on morphine consumption in the postoperative period in thoracotomies: a 
systematic review protocol. JBI Database Of Systematic Reviews And Implementation 
Reports. 2016 Aug;14(8):34-42. doi: https://dx.doi.org/10.11124/JBISRIR-2016-
003054.PMID: 27635743. Systematic review protocol. 

245. Matheve T, Brumagne S, Timmermans AAA. The Effectiveness of Technology-
Supported Exercise Therapy for Low Back Pain: A Systematic Review. American 
Journal of Physical Medicine & Rehabilitation. 2017 May;96(5):347-56. doi: 
https://dx.doi.org/10.1097/PHM.0000000000000615.PMID: 27584143.  

246. Matthews AM, Fu R, Dana T, et al. Intranasal or transdermal nicotine for the treatment of 
postoperative pain. Cochrane Database of Systematic Reviews. 2016 Jan 
12(1):CD009634. doi: https://dx.doi.org/10.1002/14651858.CD009634.pub2.PMID: 
26756459. Does not report postdischarge outcomes. 

247. McNicol ED, Ferguson MC, Haroutounian S, et al. Single dose intravenous paracetamol 
or intravenous propacetamol for postoperative pain. Cochrane Database of Systematic 
Reviews. 2016 May 23(5):CD007126. doi: 
https://dx.doi.org/10.1002/14651858.CD007126.pub3.PMID: 27213715. Does not report 
postdischarge outcomes. 

248. McNicol ED, Ferguson MC, Schumann R. Single-dose intravenous diclofenac for acute 
postoperative pain in adults. Cochrane Database of Systematic Reviews. 2018 Aug 
28;8:CD012498. doi: https://dx.doi.org/10.1002/14651858.CD012498.pub2.PMID: 
30153336. Does not report postdischarge outcomes. 



E-27 
 

249. McNicol ED, Rowe E, Cooper TE. Ketorolac for postoperative pain in children. 
Cochrane Database of Systematic Reviews. 2018 07 07;7:CD012294. doi: 
https://dx.doi.org/10.1002/14651858.CD012294.pub2.PMID: 29981164. Does not report 
postdischarge outcomes. 

250. Mehta P, Syrop I, Singh JR, et al. Systematic Review of the Efficacy of Particulate 
Versus Nonparticulate Corticosteroids in Epidural Injections. Pm & R. 2017 
May;9(5):502-12. doi: https://dx.doi.org/10.1016/j.pmrj.2016.11.008.PMID: 27915069. 
Not acute pain. 

251. Meng J, Li L. The efficiency and safety of dexamethasone for pain control in total joint 
arthroplasty: A meta-analysis of randomized controlled trials. Medicine. 2017 
Jun;96(24):e7126. doi: https://dx.doi.org/10.1097/MD.0000000000007126.PMID: 
28614232. Does not report postdischarge outcomes. 

252. Mesner SA, Foster NE, French SD. Implementation interventions to improve the 
management of non-specific low back pain: a systematic review. BMC Musculoskeletal 
Disorders. 2016 06 10;17:258. doi: https://dx.doi.org/10.1186/s12891-016-1110-z.PMID: 
27286812. Not acute pain. 

253. Metzger RL. Evidence-based practice guidelines for the diagnosis and treatment of 
lumbar spinal conditions. Nurse Practitioner. 2016 Dec 16;41(12):30-7. PMID: 
27820593. Not systematic review. 

254. Michelet D, Hilly J, Skhiri A, et al. Opioid-Sparing Effect of Ketamine in Children: A 
Meta-Analysis and Trial Sequential Analysis of Published Studies. Paediatric Drugs. 
2016 Dec;18(6):421-33. PMID: 27688125. Does not report postdischarge outcomes. 

255. Millstine D, Chen CY, Bauer B. Complementary and integrative medicine in the 
management of headache. BMJ. 2017 May 16;357:j1805. doi: 
https://dx.doi.org/10.1136/bmj.j1805.PMID: 28512119. Not priority acute pain 
condition. 

256. Minen MT, Torous J, Raynowska J, et al. Electronic behavioral interventions for 
headache: a systematic review. Journal of Headache & Pain. 2016;17:51. doi: 
https://dx.doi.org/10.1186/s10194-016-0608-y.PMID: 27160107. Not systematic review. 

257. Mitra S, Carlyle D, Kodumudi G, et al. New Advances in Acute Postoperative Pain 
Management. Current Pain & Headache Reports. 2018 Apr 04;22(5):35. doi: 
https://dx.doi.org/10.1007/s11916-018-0690-8.PMID: 29619627. Not systematic review. 

258. Mohammad HR, Hamilton TW, Strickland L, et al. Perioperative adjuvant corticosteroids 
for postoperative analgesia in knee arthroplasty. Acta Orthopaedica. 2018 Feb;89(1):71-
6. doi: https://dx.doi.org/10.1080/17453674.2017.1391409.PMID: 29065753. Does not 
report postdischarge outcomes. 

259. Mohammad HR, Trivella M, Hamilton TW, et al. Perioperative adjuvant corticosteroids 
for post-operative analgesia in elective knee surgery - A systematic review. Systematic 
Reviews. 2017 04 27;6(1):92. doi: https://dx.doi.org/10.1186/s13643-017-0485-8.PMID: 
28449696. Systematic review protocol. 



E-28 
 

260. Moisset X, Mawet J, Guegan-Massardier E, et al. French Guidelines For the Emergency 
Management of Headaches. Revue Neurologique. 2016 Jun-Jul;172(6-7):350-60. doi: 
https://dx.doi.org/10.1016/j.neurol.2016.06.005.PMID: 27377828. Not systematic review. 

261. Moore RA, Derry S, Wiffen PJ, et al. Estimating relative efficacy in acute postoperative 
pain: network meta-analysis is consistent with indirect comparison to placebo alone. 
Pain. 2018 Aug 20;20:20. doi: 
https://dx.doi.org/10.1097/j.pain.0000000000001322.PMID: 29965830. Not systematic 
review. 

262. Moschinski K, Kuske S, Andrich S, et al. Drug-based pain management for people with 
dementia after hip or pelvic fractures: a systematic review. BMC Geriatrics. 2017 02 
14;17(1):54. doi: https://dx.doi.org/10.1186/s12877-017-0446-z.PMID: 28196525. Not 
focused on pain treatment. 

263. Motov S, Rosenbaum S, Vilke GM, et al. Is There a Role for Intravenous 
Subdissociative-Dose Ketamine Administered as an Adjunct to Opioids or as a Single 
Agent for Acute Pain Management in the Emergency Department? Journal of Emergency 
Medicine. 2016 Dec;51(6):752-7. doi: 
https://dx.doi.org/10.1016/j.jemermed.2016.07.087.PMID: 27693070. Risk of bias for 
included studies not assessed and reported. 

264. Moyse DW, Kaye AD, Diaz JH, et al. Perioperative Ketamine Administration for 
Thoracotomy Pain. Pain Physician. 2017 03;20(3):173-84. PMID: 28339431. Risk of bias 
for included studies not assessed and reported. 

265. Mulligan RP, Morash JG, DeOrio JK, et al. Liposomal Bupivacaine Versus Continuous 
Popliteal Sciatic Nerve Block in Total Ankle Arthroplasty. Foot & Ankle International. 
2017 Nov;38(11):1222-8. doi: https://dx.doi.org/10.1177/1071100717722366.PMID: 
28786304. Risk of bias for included studies not assessed and reported. 

266. Murray N, Malla U, Vlok R, et al. Buprenorphine versus Morphine in Paediatric Acute 
Pain: A Systematic Review and Meta-Analysis. Critical Care Research & Practice. 
2018;2018:3792043. doi: https://dx.doi.org/10.1155/2018/3792043.PMID: 30159170. 
Does not report postdischarge outcomes. 

267. Nahin RL, Boineau R, Khalsa PS, et al. Evidence-Based Evaluation of Complementary 
Health Approaches for Pain Management in the United States. Mayo Clinic Proceedings. 
2016 09;91(9):1292-306. doi: https://dx.doi.org/10.1016/j.mayocp.2016.06.007.PMID: 
27594189. Not systematic review. 

268. Narouze S, Benzon HT, Provenzano D, et al. Interventional Spine and Pain Procedures in 
Patients on Antiplatelet and Anticoagulant Medications (Second Edition): Guidelines 
From the American Society of Regional Anesthesia and Pain Medicine, the European 
Society of Regional Anaesthesia and Pain Therapy, the American Academy of Pain 
Medicine, the International Neuromodulation Society, the North American 
Neuromodulation Society, and the World Institute of Pain. Regional Anesthesia & Pain 
Medicine. 2018 04;43(3):225-62. doi: 
https://dx.doi.org/10.1097/AAP.0000000000000700.PMID: 29278603. Not systematic 
review. 



E-29 
 

269. Negro A, Delaruelle Z, Ivanova TA, et al. Headache and pregnancy: a systematic review. 
Journal of Headache & Pain. 2017 Oct 19;18(1):106. doi: 
https://dx.doi.org/10.1186/s10194-017-0816-0.PMID: 29052046. Risk of bias for 
included studies not assessed and reported. 

270. Nicholl BI, Sandal LF, Stochkendahl MJ, et al. Digital Support Interventions for the Self-
Management of Low Back Pain: A Systematic Review. Journal of Medical Internet 
Research. 2017 May 21;19(5):e179. doi: https://dx.doi.org/10.2196/jmir.7290.PMID: 
28550009. Not acute pain. 

271. Nielsen S, Sabioni P, Trigo JM, et al. Opioid-Sparing Effect of Cannabinoids: A 
Systematic Review and Meta-Analysis. Neuropsychopharmacology. 2017 
Aug;42(9):1752-65. doi: https://dx.doi.org/10.1038/npp.2017.51.PMID: 28327548. Not 
focused on pain treatment. 

272. Nir RR, Nahman-Averbuch H, Moont R, et al. Preoperative preemptive drug 
administration for acute postoperative pain: A systematic review and meta-analysis. 
European Journal of Pain. 2016 08;20(7):1025-43. doi: 
https://dx.doi.org/10.1002/ejp.842.PMID: 26991963. Does not report postdischarge 
outcomes. 

273. Novais EN, Kestel L, Carry PM, et al. Local Infiltration Analgesia Compared With 
Epidural and Intravenous PCA After Surgical Hip Dislocation for the Treatment of 
Femoroacetabular Impingement in Adolescents. Journal of Pediatric Orthopedics. 2018 
Jan;38(1):9-15. doi: https://dx.doi.org/10.1097/BPO.0000000000000725.PMID: 
26840273. Risk of bias for included studies not assessed and reported. 

274. O'Connell NE, Cook CE, Wand BM, et al. Clinical guidelines for low back pain: A 
critical review of consensus and inconsistencies across three major guidelines. Best 
Practice & Research in Clinical Rheumatology. 2016 12;30(6):968-80. doi: 
https://dx.doi.org/10.1016/j.berh.2017.05.001.PMID: 29103554. Not systematic review. 

275. Oh TK, Lee SJ, Do SH, et al. Transversus abdominis plane block using a short-acting 
local anesthetic for postoperative pain after laparoscopic colorectal surgery: a systematic 
review and meta-analysis. Surgical Endoscopy. 2018 Feb;32(2):545-52. doi: 
https://dx.doi.org/10.1007/s00464-017-5871-8.PMID: 29075970. Does not report 
postdischarge outcomes. 

276. Ojha HA, Wyrsta NJ, Davenport TE, et al. Timing of Physical Therapy Initiation for 
Nonsurgical Management of Musculoskeletal Disorders and Effects on Patient 
Outcomes: A Systematic Review. Journal of Orthopaedic & Sports Physical Therapy. 
2016 Feb;46(2):56-70. doi: https://dx.doi.org/10.2519/jospt.2016.6138.PMID: 26755406. 
Not acute pain. 

277. Papuga MO, Cambron J. Foot orthotics for low back pain: The state of our understanding 
and recommendations for future research. Foot. 2016 Mar;26:53-7. doi: 
https://dx.doi.org/10.1016/j.foot.2015.12.002.PMID: 26896703. Not acute pain. 

278. Park IJ, Kim G, Ko G, et al. Does preoperative administration of gabapentin/pregabalin 
improve postoperative nasal surgery pain? Laryngoscope. 2016 10;126(10):2232-41. doi: 
https://dx.doi.org/10.1002/lary.25951.PMID: 26925956. Does not report postdischarge 
outcomes. 



E-30 
 

279. Pathan SA, Mitra B, Romero L, et al. What is the best analgesic option for patients 
presenting with renal colic to the emergency department? Protocol for a systematic 
review and meta-analysis. BMJ Open. 2017 05 04;7(4):e015002. doi: 
https://dx.doi.org/10.1136/bmjopen-2016-015002.PMID: 28473517. Systematic review 
protocol. 

280. Patniyot IR, Gelfand AA. Acute Treatment Therapies for Pediatric Migraine: A 
Qualitative Systematic Review. Headache. 2016 Jan;56(1):49-70. doi: 
https://dx.doi.org/10.1111/head.12746.PMID: 26790849. Risk of bias for included studies 
not assessed and reported. 

281. Peerdeman KJ, van Laarhoven AI, Keij SM, et al. Relieving patients' pain with 
expectation interventions: a meta-analysis. Pain. 2016 06;157(6):1179-91. doi: 
https://dx.doi.org/10.1097/j.pain.0000000000000540.PMID: 26945235. Does not report 
postdischarge outcomes. 

282. Pehora C, Pearson AM, Kaushal A, et al. Dexamethasone as an adjuvant to peripheral 
nerve block. Cochrane Database of Systematic Reviews. 2017 Nov 09;11:CD011770. 
doi: https://dx.doi.org/10.1002/14651858.CD011770.pub2.PMID: 29121400. Does not 
report postdischarge outcomes. 

283. Pendi A, Acosta FL, Tuchman A, et al. Intrathecal Morphine in Spine Surgery: A Meta-
analysis of Randomized Controlled Trials. Spine. 2017 Jun 15;42(12):E740-E7. doi: 
https://dx.doi.org/10.1097/BRS.0000000000002198.PMID: 28422794. Does not report 
postdischarge outcomes. 

284. Peng C, Li C, Qu J, et al. Gabapentin can decrease acute pain and morphine consumption 
in spinal surgery patients: A meta-analysis of randomized controlled trials. Medicine. 
2017 Apr;96(15):e6463. doi: https://dx.doi.org/10.1097/MD.0000000000006463.PMID: 
28403075. Does not report postdischarge outcomes. 

285. Peng K, Liu HY, Wu SR, et al. Does Propofol Anesthesia Lead to Less Postoperative 
Pain Compared With Inhalational Anesthesia?: A Systematic Review and Meta-analysis. 
Anesthesia & Analgesia. 2016 Oct;123(4):846-58. doi: 
https://dx.doi.org/10.1213/ANE.0000000000001504.PMID: 27636574. Does not report 
postdischarge outcomes. 

286. Peng K, Zhang J, Meng XW, et al. Optimization of Postoperative Intravenous Patient-
Controlled Analgesia with Opioid-Dexmedetomidine Combinations: An Updated Meta-
Analysis with Trial Sequential Analysis of Randomized Controlled Trials. Pain 
Physician. 2017 Nov;20(7):569-96. PMID: 29149140. Does not report postdischarge 
outcomes. 

287. Pereira VB, Garcia R, Torricelli AA, et al. Opioids for Ocular Pain - A Narrative Review. 
Pain Physician. 2017 07;20(5):429-36. PMID: 28727706. Not systematic review. 

288. Perera AP, Chari A, Kostusiak M, et al. Intramuscular Local Anesthetic Infiltration at 
Closure for Postoperative Analgesia in Lumbar Spine Surgery: A Systematic Review and 
Meta-Analysis. Spine. 2017 Jul 15;42(14):1088-95. doi: 
https://dx.doi.org/10.1097/BRS.0000000000001443.PMID: 28426530. Risk of bias for 
included studies not assessed and reported. 



E-31 
 

289. Pestano CR, Lindley P, Ding L, et al. Meta-Analysis of the Ease of Care From the 
Nurses' Perspective Comparing Fentanyl Iontophoretic Transdermal System (ITS) Vs 
Morphine Intravenous Patient-Controlled Analgesia (IV PCA) in Postoperative Pain 
Management. Journal of PeriAnesthesia Nursing. 2017 Aug;32(4):329-40. doi: 
https://dx.doi.org/10.1016/j.jopan.2015.11.012.PMID: 28739065. Not focused on pain 
treatment. 

290. Picelli A, Buzzi MG, Cisari C, et al. Headache, low back pain, other nociceptive and 
mixed pain conditions in neurorehabilitation. Evidence and recommendations from the 
Italian Consensus Conference on Pain in Neurorehabilitation. European journal of 
physical & rehabilitation medicine. 2016 Dec;52(6):867-80. PMID: 27830925. Not acute 
pain. 

291. Pope N, Tallon M, McConigley R, et al. Experiences of acute pain in children who 
present to a healthcare facility for treatment: a systematic review of qualitative evidence. 
JBI Database Of Systematic Reviews And Implementation Reports. 2017 
Jun;15(6):1612-44. doi: https://dx.doi.org/10.11124/JBISRIR-2016-003029.PMID: 
28628521. Not focused on pain treatment. 

292. Prabhu M, Bortoletto P, Bateman BT. Perioperative pain management strategies among 
women having reproductive surgeries. Fertility & Sterility. 2017 08;108(2):200-6. doi: 
https://dx.doi.org/10.1016/j.fertnstert.2017.06.010.PMID: 28697915. Not systematic 
review. 

293. Pushpanathan E, Setty T, Carvalho B, et al. A Systematic Review of Postoperative Pain 
Outcome Measurements Utilised in Regional Anesthesia Randomized Controlled Trials. 
Anesthesiology Research and Practice. 2018;2018:9050239. doi: 
https://dx.doi.org/10.1155/2018/9050239.PMID: 30151005. Risk of bias for included 
studies not assessed and reported. 

294. Puttarak P, Sawangjit R, Chaiyakunapruk N. Efficacy and safety of Derris scandens 
(Roxb.) Benth. for musculoskeletal pain treatment: A systematic review and meta-
analysis of randomized controlled trials. Journal of Ethnopharmacology. 2016 Dec 
24;194:316-23. doi: https://dx.doi.org/10.1016/j.jep.2016.09.021.PMID: 27620659. Not 
acute pain. 

295. Qaseem A, Wilt TJ, McLean RM, et al. Noninvasive Treatments for Acute, Subacute, 
and Chronic Low Back Pain: A Clinical Practice Guideline From the American College 
of Physicians. Annals of Internal Medicine. 2017 Apr 04;166(7):514-30. doi: 
https://dx.doi.org/10.7326/M16-2367.PMID: 28192789. Not systematic review. 

296. Qiu Q, Choi SW, Wong SS, et al. Effects of intra-operative maintenance of general 
anaesthesia with propofol on postoperative pain outcomes - a systematic review and 
meta-analysis. Anaesthesia. 2016 10;71(10):1222-33. doi: 
https://dx.doi.org/10.1111/anae.13578.PMID: 27506326. Does not report postdischarge 
outcomes. 



E-32 
 

297. Raggio BS, Barton BM, Grant MC, et al. Intraoperative Cryoanalgesia for Reducing 
Post-Tonsillectomy Pain: A Systemic Review. Annals of Otology, Rhinology & 
Laryngology. 2018 Jun;127(6):395-401. doi: 
https://dx.doi.org/10.1177/0003489418772859.PMID: 29776324. Does not report 
postdischarge outcomes. 

298. Rai AS, Khan JS, Dhaliwal J, et al. Preoperative pregabalin or gabapentin for acute and 
chronic postoperative pain among patients undergoing breast cancer surgery: A 
systematic review and meta-analysis of randomized controlled trials. Journal of Plastic, 
Reconstructive & Aesthetic Surgery: JPRAS. 2017 Oct;70(10):1317-28. doi: 
https://dx.doi.org/10.1016/j.bjps.2017.05.054.PMID: 28751024. Does not report 
postdischarge outcomes. 

299. Rosendahl J, Koranyi S, Jacob D, et al. Efficacy of therapeutic suggestions under general 
anesthesia: a systematic review and meta-analysis of randomized controlled trials. BMC 
Anesthesiology. 2016 12 22;16(1):125. doi: https://dx.doi.org/10.1186/s12871-016-0292-
0.PMID: 28007033. Does not report postdischarge outcomes. 

300. Ross A, Young J, Hedin R, et al. A systematic review of outcomes in postoperative pain 
studies in paediatric and adolescent patients: towards development of a core outcome set. 
Anaesthesia. 2018 Mar;73(3):375-83. doi: https://dx.doi.org/10.1111/anae.14211.PMID: 
29315467. Not focused on pain treatment. 

301. Ruest S, Anderson A. Management of acute pediatric pain in the emergency department. 
Current Opinion in Pediatrics. 2016 06;28(3):298-304. doi: 
https://dx.doi.org/10.1097/MOP.0000000000000347.PMID: 26974975. Not systematic 
review. 

302. Ruschen H, Aravinth K, Bunce C, et al. Use of hyaluronidase as an adjunct to local 
anaesthetic eye blocks to reduce intraoperative pain in adults. Cochrane Database of 
Systematic Reviews. 2018 03 02;3:CD010368. doi: 
https://dx.doi.org/10.1002/14651858.CD010368.pub2.PMID: 29498413. Does not report 
postdischarge outcomes. 

303. Safarpour Y, Jabbari B. Botulinum toxin treatment of pain syndromes -an evidence based 
review. Toxicon. 2018 Jun 01;147:120-8. doi: 
https://dx.doi.org/10.1016/j.toxicon.2018.01.017.PMID: 29409817. Risk of bias for 
included studies not assessed and reported. 

304. Sammour T, Barazanchi AW, Hill AG, et al. Evidence-Based Management of Pain After 
Excisional Haemorrhoidectomy Surgery: A PROSPECT Review Update. World Journal 
of Surgery. 2017 02;41(2):603-14. doi: https://dx.doi.org/10.1007/s00268-016-3737-
1.PMID: 27766395. Does not report postdischarge outcomes. 

305. Sanchez Munoz MC, De Kock M, Forget P. What is the place of clonidine in anesthesia? 
Systematic review and meta-analyses of randomized controlled trials. Journal of Clinical 
Anesthesia. 2017 May;38:140-53. doi: 
https://dx.doi.org/10.1016/j.jclinane.2017.02.003.PMID: 28372656. Does not report 
postdischarge outcomes. 



E-33 
 

306. Sanderson BJ, Doane MA. Transversus Abdominis Plane Catheters for Analgesia 
Following Abdominal Surgery in Adults. Regional Anesthesia & Pain Medicine. 2018 
Jan;43(1):5-13. doi: https://dx.doi.org/10.1097/AAP.0000000000000681.PMID: 
29099414. Does not report postdischarge outcomes. 

307. Sandhu SS, Cheema MS, Khehra HS. Comparative effectiveness of pharmacologic and 
nonpharmacologic interventions for orthodontic pain relief at peak pain intensity: A 
Bayesian network meta-analysis. American Journal of Orthodontics & Dentofacial 
Orthopedics. 2016 Jul;150(1):13-32. doi: 
https://dx.doi.org/10.1016/j.ajodo.2015.12.025.PMID: 27364203. Does not report 
postdischarge outcomes. 

308. Saragiotto BT, Machado GC, Ferreira ML, et al. Paracetamol for low back pain. 
Cochrane Database of Systematic Reviews. 2016 Jun 07(6):CD012230. doi: 
https://dx.doi.org/10.1002/14651858.CD012230.PMID: 27271789.  

309. Saragiotto BT, Maher CG, Yamato TP, et al. Motor Control Exercise for Nonspecific 
Low Back Pain: A Cochrane Review. Spine. 2016 Aug 15;41(16):1284-95. doi: 
https://dx.doi.org/10.1097/BRS.0000000000001645.PMID: 27128390. Not acute pain. 

310. Scarfe AJ, Schuhmann-Hingel S, Duncan JK, et al. Continuous paravertebral block for 
post-cardiothoracic surgery analgesia: a systematic review and meta-analysis. European 
Journal of Cardio-Thoracic Surgery. 2016 Dec;50(6):1010-8. doi: 
https://dx.doi.org/10.1093/ejcts/ezw168.PMID: 27242357. Does not report postdischarge 
outcomes. 

311. Schug SA, Palmer GM, Scott DA, et al. Acute pain management: scientific evidence, 
fourth edition, 2015. Medical Journal of Australia. 2016 May 02;204(8):315-7. PMID: 
27125806. Not systematic review. 

312. Schug SA, Parsons B, Li C, et al. The safety profile of parecoxib for the treatment of 
postoperative pain: a pooled analysis of 28 randomized, double-blind, placebo-controlled 
clinical trials and a review of over 10 years of postauthorization data. Journal of pain 
research. 2017;10:2451-9. doi: https://dx.doi.org/10.2147/JPR.S136052.PMID: 
29066931. Not systematic review. 

313. Schwendicke F, Gostemeyer G. Single-visit or multiple-visit root canal treatment: 
systematic review, meta-analysis and trial sequential analysis. BMJ Open. 2017 02 
01;7(2):e013115. doi: https://dx.doi.org/10.1136/bmjopen-2016-013115.PMID: 
28148534. Not focused on pain treatment.  

314. Scott LJ. Fentanyl Iontophoretic Transdermal System: A Review in Acute Postoperative 
Pain. Clinical Drug Investigation. 2016 Apr;36(4):321-30. doi: 
https://dx.doi.org/10.1007/s40261-016-0387-x.PMID: 26968174. Full text not available. 

315. Seangleulur A, Vanasbodeekul P, Prapaitrakool S, et al. The efficacy of local infiltration 
analgesia in the early postoperative period after total knee arthroplasty: A systematic 
review and meta-analysis. European Journal of Anaesthesiology. 2016 Nov;33(11):816-
31. PMID: 27428259. Does not report postdischarge outcomes. 



E-34 
 

316. Secrist ES, Freedman KB, Ciccotti MG, et al. Pain Management After Outpatient 
Anterior Cruciate Ligament Reconstruction: A Systematic Review of Randomized 
Controlled Trials. American Journal of Sports Medicine. 2016 Sep;44(9):2435-47. doi: 
https://dx.doi.org/10.1177/0363546515617737.PMID: 26684664. Risk of bias for 
included studies not assessed and reported. 

317. Section On Integrative M. Mind-Body Therapies in Children and Youth. Pediatrics. 2016 
09;138(3):09. doi: https://dx.doi.org/10.1542/peds.2016-1896.PMID: 27550982. Not 
systematic review. 

318. Sehmbi H, D'Souza R, Bhatia A. Low Back Pain in Pregnancy: Investigations, 
Management, and Role of Neuraxial Analgesia and Anaesthesia: A Systematic Review. 
Gynecologic & Obstetric Investigation. 2017;82(5):417-36. doi: 
https://dx.doi.org/10.1159/000471764.PMID: 28514779.  

319. Setlur A, Friedland H. Treatment of pain with intranasal fentanyl in pediatric patients in 
an acute care setting: a systematic review. Pain Management. 2018 Oct 03;03:03. doi: 
https://dx.doi.org/10.2217/pmt-2018-0016.PMID: 30278812. Risk of bias for included 
studies not assessed and reported. 

320. Shanthanna H, Mendis N, Goel A. Cervical epidural analgesia in current anaesthesia 
practice: systematic review of its clinical utility and rationale, and technical 
considerations. British Journal of Anaesthesia. 2016 Feb;116(2):192-207. doi: 
https://dx.doi.org/10.1093/bja/aev453.PMID: 26787789. Risk of bias for included studies 
not assessed and reported. 

321. Sharma AK, Vorobeychik Y, Wasserman R, et al. The Effectiveness and Risks of 
Fluoroscopically Guided Lumbar Interlaminar Epidural Steroid Injections: A Systematic 
Review with Comprehensive Analysis of the Published Data. Pain Medicine. 2017 02 
01;18(2):239-51. doi: https://dx.doi.org/10.1093/pm/pnw131.PMID: 28204730. Risk of 
bias for included studies not assessed and reported. 

322. Shearer HM, Carroll LJ, Wong JJ, et al. Are psychological interventions effective for the 
management of neck pain and whiplash-associated disorders? A systematic review by the 
Ontario Protocol for Traffic Injury Management (OPTIMa) Collaboration. Spine Journal: 
Official Journal of the North American Spine Society. 2016 12;16(12):1566-81. doi: 
https://dx.doi.org/10.1016/j.spinee.2015.08.011.PMID: 26279388. Systematic review 
protocol. 

323. Shen L, Yuan T, Chen S, et al. The temporal effect of platelet-rich plasma on pain and 
physical function in the treatment of knee osteoarthritis: systematic review and meta-
analysis of randomized controlled trials. Journal of Orthopaedic Surgery. 2017 Jan 
23;12(1):16. doi: https://dx.doi.org/10.1186/s13018-017-0521-3.PMID: 28115016. Not 
acute pain. 

324. Shirahige L, Melo L, Nogueira F, et al. Efficacy of Noninvasive Brain Stimulation on 
Pain Control in Migraine Patients: A Systematic Review and Meta-Analysis. Headache. 
2016 Nov;56(10):1565-96. doi: https://dx.doi.org/10.1111/head.12981.PMID: 27869996. 
Not acute pain. 



E-35 
 

325. Simon E, Long B, Koyfman A. Emergency Medicine Management of Sickle Cell Disease 
Complications: An Evidence-Based Update. Journal of Emergency Medicine. 2016 
Oct;51(4):370-81. doi: https://dx.doi.org/10.1016/j.jemermed.2016.05.042.PMID: 
27553919. Risk of bias for included studies not assessed and reported. 

326. Sin B, Wai M, Tatunchak T, et al. The Use of Intravenous Acetaminophen for Acute Pain 
in the Emergency Department. Academic Emergency Medicine. 2016 05;23(5):543-53. 
doi: https://dx.doi.org/10.1111/acem.12921.PMID: 26824905. Not priority acute pain 
condition. 

327. Sin B, Wiafe J, Ciaramella C, et al. The use of intranasal analgesia for acute pain control 
in the emergency department: A literature review. American Journal of Emergency 
Medicine. 2018 Feb;36(2):310-8. doi: 
https://dx.doi.org/10.1016/j.ajem.2017.11.043.PMID: 29239753. Not priority acute pain 
condition. 

328. Singh PM, Borle A, Trikha A, et al. Role of Periarticular Liposomal Bupivacaine 
Infiltration in Patients Undergoing Total Knee Arthroplasty-A Meta-analysis of 
Comparative Trials. Journal of Arthroplasty. 2017 02;32(2):675-88.e1. doi: 
https://dx.doi.org/10.1016/j.arth.2016.09.042.PMID: 28029532. Risk of bias for included 
studies not assessed and reported. 

329. Sins JWR, Mager DJ, Davis S, et al. Pharmacotherapeutical strategies in the prevention 
of acute, vaso-occlusive pain in sickle cell disease: a systematic review. Blood Advances. 
2017 Aug 22;1(19):1598-616. doi: 
https://dx.doi.org/10.1182/bloodadvances.2017007211.PMID: 29296801. Not focused on 
pain treatment. 

330. Sivaganesan A, Chotai S, White-Dzuro G, et al. The effect of NSAIDs on spinal fusion: a 
cross-disciplinary review of biochemical, animal, and human studies. European Spine 
Journal. 2017 11;26(11):2719-28. doi: https://dx.doi.org/10.1007/s00586-017-5021-
y.PMID: 28283838. Risk of bias for included studies not assessed and reported. 

331. Slim K, Joris J, Beloeil H, et al. Colonic anastomoses and non-steroidal anti-
inflammatory drugs. Journal of visceral surgery. 2016 Aug;153(4):269-75. doi: 
https://dx.doi.org/10.1016/j.jviscsurg.2016.06.011.PMID: 27480526. Not focused on pain 
treatment. 

332. Smith SA, Roberts DJ, Lipson ME, et al. Postoperative Nonsteroidal Anti-inflammatory 
Drug Use and Intestinal Anastomotic Dehiscence: A Systematic Review and Meta-
Analysis. Diseases of the Colon & Rectum. 2016 Nov;59(11):1087-97. PMID: 27749484. 
Not focused on pain treatment. 

333. Sng QW, He HG, Wang W, et al. A Meta-Synthesis of Children's Experiences of 
Postoperative Pain Management. Worldviews on Evidence-Based Nursing. 2017 
Feb;14(1):46-54. doi: https://dx.doi.org/10.1111/wvn.12185.PMID: 27930859. Not 
systematic review. 

334. Snidvongs S, Taylor RS, Ahmad A, et al. Facet-joint injections for non-specific low back 
pain: a feasibility RCT. Health Technology Assessment (Winchester, England). 2017 
12;21(74):1-130. doi: https://dx.doi.org/10.3310/hta21740.PMID: 29231159. Not 
systematic review. 



E-36 
 

335. Snowdon M, Peiris CL. Physiotherapy Commenced Within the First Four Weeks Post-
Spinal Surgery Is Safe and Effective: A Systematic Review and Meta-Analysis. Archives 
of Physical Medicine & Rehabilitation. 2016 Feb;97(2):292-301. doi: 
https://dx.doi.org/10.1016/j.apmr.2015.09.003.PMID: 26409101. Not acute pain. 

336. Soffin EM, Waldman SA, Stack RJ, et al. An Evidence-Based Approach to the 
Prescription Opioid Epidemic in Orthopedic Surgery. Anesthesia & Analgesia. 2017 
Nov;125(5):1704-13. doi: https://dx.doi.org/10.1213/ANE.0000000000002433.PMID: 
29049115. Not systematic review. 

337. Solberg J, Copenhaver D, Fishman SM. Medial branch nerve block and ablation as a 
novel approach to pain related to vertebral compression fracture. Current Opinion in 
Anaesthesiology. 2016 Oct;29(5):596-9. doi: 
https://dx.doi.org/10.1097/ACO.0000000000000375.PMID: 27548307. Not systematic 
review. 

338. Sonesson M, De Geer E, Subraian J, et al. Efficacy of low-level laser therapy in 
accelerating tooth movement, preventing relapse and managing acute pain during 
orthodontic treatment in humans: a systematic review. BMC Oral Health. 2016 Jul 
07;17(1):11. doi: https://dx.doi.org/10.1186/s12903-016-0242-8.PMID: 27431504. Not 
priority acute pain condition. 

339. Southerst D, Nordin MC, Cote P, et al. Is exercise effective for the management of neck 
pain and associated disorders or whiplash-associated disorders? A systematic review by 
the Ontario Protocol for Traffic Injury Management (OPTIMa) Collaboration. Spine 
Journal: Official Journal of the North American Spine Society. 2016 12;16(12):1503-23. 
doi: https://dx.doi.org/10.1016/j.spinee.2014.02.014.PMID: 24534390. Systematic review 
protocol. 

340. Spivakovsky S, Spivakovsky Y. Reliable evidence for efficacy of single dose oral 
analgesics. Evidence-Based Dentistry. 2016 06;17(2):60-1. doi: 
https://dx.doi.org/10.1038/sj.ebd.6401175.PMID: 27339244. Not systematic review. 

341. Startzman AN, Fowler O, Carreira D. Proximal Hamstring Tendinosis and Partial 
Ruptures. Orthopedics. 2017 Jul 01;40(4):e574-e82. doi: 
https://dx.doi.org/10.3928/01477447-20170208-05.PMID: 28195608. Risk of bias for 
included studies not assessed and reported. 

342. Steinberg AC, Schimpf MO, White AB, et al. Preemptive analgesia for postoperative 
hysterectomy pain control: systematic review and clinical practice guidelines. American 
Journal of Obstetrics & Gynecology. 2017 Sep;217(3):303-13.e6. doi: 
https://dx.doi.org/10.1016/j.ajog.2017.03.013.PMID: 28351670. Risk of bias for included 
studies not assessed and reported. 

343. Stevens AJ, Higgins MD. A systematic review of the analgesic efficacy of cannabinoid 
medications in the management of acute pain. Acta Anaesthesiologica Scandinavica. 
2017 Mar;61(3):268-80. doi: https://dx.doi.org/10.1111/aas.12851.PMID: 28090652. Not 
priority acute pain condition. 



E-37 
 

344. Stevens B, Yamada J, Ohlsson A, et al. Sucrose for analgesia in newborn infants 
undergoing painful procedures. Cochrane Database of Systematic Reviews. 2016 Jul 
16;7:CD001069. doi: https://dx.doi.org/10.1002/14651858.CD001069.pub5.PMID: 
27420164. Does not report postdischarge outcomes. 

345. Stevens ML, Lin CC, de Carvalho FA, et al. Advice for acute low back pain: a 
comparison of what research supports and what guidelines recommend. Spine Journal: 
Official Journal of the North American Spine Society. 2017 10;17(10):1537-46. doi: 
https://dx.doi.org/10.1016/j.spinee.2017.05.030.PMID: 28713052. Not focused on pain 
treatment. 

346. Stuardo C, Lobos-Urbina D, Altermatt F. Is intravenous ketamine effective for 
postoperative pain management in adults? Medwave. 2017 May 17;17(Suppl2):e6952. 
doi: https://dx.doi.org/10.5867/medwave.2017.6952.PMID: 28525529. Not systematic 
review. 

347. Sultan P, Halpern SH, Pushpanathan E, et al. The Effect of Intrathecal Morphine Dose on 
Outcomes After Elective Cesarean Delivery: A Meta-Analysis. Anesthesia & Analgesia. 
2016 Jul;123(1):154-64. doi: https://dx.doi.org/10.1213/ANE.0000000000001255.PMID: 
27089000. Risk of bias for included studies not assessed and reported. 

348. Suman A, Dikkers MF, Schaafsma FG, et al. Effectiveness of multifaceted 
implementation strategies for the implementation of back and neck pain guidelines in 
health care: a systematic review. Implementation Science. 2016 09 20;11(1):126. doi: 
https://dx.doi.org/10.1186/s13012-016-0482-7.PMID: 27647000. Not focused on pain 
treatment. 

349. Sun N, Wang S, Ma P, et al. Postoperative Analgesia by a Transversus Abdominis Plane 
Block Using Different Concentrations of Ropivacaine for Abdominal Surgery: A Meta-
Analysis. Clinical Journal of Pain. 2017 Sep;33(9):853-63. doi: 
https://dx.doi.org/10.1097/AJP.0000000000000468.PMID: 28002093. Does not report 
postdischarge outcomes. 

350. Sundaramurthi T, Gallagher N, Sterling B. Cancer-Related Acute Pain: A Systematic 
Review of Evidence-Based Interventions for Putting Evidence Into Practice. Clinical 
Journal of Oncology Nursing. 2017 06 01;21(3 Suppl):13-30. doi: 
https://dx.doi.org/10.1188/17.CJON.S3.13-30.PMID: 28524911. Not priority acute pain 
condition. 

351. Szeverenyi C, Kekecs Z, Johnson A, et al. The Use of Adjunct Psychosocial 
Interventions Can Decrease Postoperative Pain and Improve the Quality of Clinical Care 
in Orthopedic Surgery: A Systematic Review and Meta-Analysis of Randomized 
Controlled Trials. Journal of Pain. 2018 May 25;25:25. doi: 
https://dx.doi.org/10.1016/j.jpain.2018.05.006.PMID: 29803669. Does not report 
postdischarge outcomes. 

352. Tabner AJ, Johnson GD, Fakis A, et al. beta-Adrenoreceptor agonists in the management 
of pain associated with renal colic: a systematic review. BMJ Open. 2016 Jun 
20;6(6):e011315. doi: https://dx.doi.org/10.1136/bmjopen-2016-011315.PMID: 
27324714. Risk of bias for included studies not assessed and reported. 



E-38 
 

353. Taggart E, Doran S, Kokotillo A, et al. Ketorolac in the treatment of acute migraine: a 
systematic review. Headache. 2013 Feb;53(2):277-87. doi: 
https://dx.doi.org/10.1111/head.12009.PMID: 23298250. Risk of bias for included studies 
not assessed and reported. 

354. Tang Y, Tang X, Wei Q, et al. Intrathecal morphine versus femoral nerve block for pain 
control after total knee arthroplasty: a meta-analysis. Journal of Orthopaedic Surgery. 
2017 Aug 16;12(1):125. doi: https://dx.doi.org/10.1186/s13018-017-0621-0.PMID: 
28814320. Does not report postdischarge outcomes. 

355. Tasian GE, Copelovitch L. Evaluation and medical management of kidney stones in 
children. Journal of Urology. 2014 Nov;192(5):1329-36. doi: 
https://dx.doi.org/10.1016/j.juro.2014.04.108.PMID: 24960469. Risk of bias for included 
studies not assessed and reported. 

356. Task Force on the Low Back Pain Clinical Practice G. American Osteopathic Association 
Guidelines for Osteopathic Manipulative Treatment (OMT) for Patients With Low Back 
Pain. Journal of the American Osteopathic Association. 2016 Aug 01;116(8):536-49. doi: 
https://dx.doi.org/10.7556/jaoa.2016.107.PMID: 27455103. Not systematic review. 

357. Tedesco D, Gori D, Desai KR, et al. Drug-Free Interventions to Reduce Pain or Opioid 
Consumption After Total Knee Arthroplasty: A Systematic Review and Meta-analysis. 
JAMA Surgery. 2017 Oct 18;152(10):e172872. doi: 
https://dx.doi.org/10.1001/jamasurg.2017.2872.PMID: 28813550. Does not report 
postdischarge outcomes. 

358. Tepper SJ, Chen S, Reidenbach F, et al. Intranasal zolmitriptan for the treatment of acute 
migraine. Headache. 2013 Sep;53 Suppl 2:62-71. doi: 
https://dx.doi.org/10.1111/head.12181.PMID: 24024604. Not systematic review. 

359. Terkawi AS, Mavridis D, Sessler DI, et al. Pain Management Modalities after Total Knee 
Arthroplasty: A Network Meta-analysis of 170 Randomized Controlled Trials. 
Anesthesiology. 2017 May;126(5):923-37. doi: 
https://dx.doi.org/10.1097/ALN.0000000000001607.PMID: 28288050. Does not report 
postdischarge outcomes. 

360. Terracina S, Robba C, Prete A, et al. Prevention and Treatment of Postoperative Pain 
after Lumbar Spine Procedures: A Systematic Review. Pain Practice. 2018 
Sep;18(7):925-45. doi: https://dx.doi.org/10.1111/papr.12684.PMID: 29393998. Does not 
report postdischarge outcomes. 

361. Thomas MC, Musselman ME, Shewmaker J. Droperidol for the treatment of acute 
migraine headaches. Annals of Pharmacotherapy. 2015 Feb;49(2):233-40. doi: 
https://dx.doi.org/10.1177/1060028014554445.PMID: 25416184. Risk of bias for 
included studies not assessed and reported. 

362. Thompson JP, Thompson DF. Nebulized Fentanyl in Acute Pain: A Systematic Review. 
Annals of Pharmacotherapy. 2016 Oct;50(10):882-91. doi: 
https://dx.doi.org/10.1177/1060028016659077.PMID: 27413071. Not acute pain. 



E-39 
 

363. Thorlund K, Mills EJ, Wu P, et al. Comparative efficacy of triptans for the abortive 
treatment of migraine: a multiple treatment comparison meta-analysis. Cephalalgia. 2014 
Apr;34(4):258-67. doi: https://dx.doi.org/10.1177/0333102413508661.PMID: 24108308. 
Risk of bias for included studies not assessed and reported. 

364. Thorlund K, Sun-Edelstein C, Druyts E, et al. Risk of medication overuse headache 
across classes of treatments for acute migraine. Journal of Headache & Pain. 2016 
Dec;17(1):107. PMID: 27882516. Risk of bias for included studies not assessed and 
reported. 

365. Thorlund K, Toor K, Wu P, et al. Comparative tolerability of treatments for acute 
migraine: A network meta-analysis. Cephalalgia. 2017 Sep;37(10):965-78. doi: 
https://dx.doi.org/10.1177/0333102416660552.PMID: 27521843. Risk of bias for 
included studies not assessed and reported. 

366. Trinh K, Graham N, Irnich D, et al. WITHDRAWN: Acupuncture for neck disorders. 
Cochrane Database of Systematic Reviews. 2016 11 17;11:CD004870. PMID: 27852100. 
Full text not available. 

367. Trinh K, Graham N, Irnich D, et al. Acupuncture for neck disorders. Cochrane Database 
of Systematic Reviews. 2016 May 04(5):CD004870. doi: 
https://dx.doi.org/10.1002/14651858.CD004870.pub4.PMID: 27145001. Full text not 
available. 

368. Tsang CC, Giudice MG. Nabilone for the Management of Pain. Pharmacotherapy:The 
Journal of Human Pharmacology & Drug Therapy. 2016 Mar;36(3):273-86. doi: 
https://dx.doi.org/10.1002/phar.1709.PMID: 26923810. Not acute pain. 

369. Tsaousi GG, Logan SW, Bilotta F. Postoperative Pain Control Following Craniotomy: A 
Systematic Review of Recent Clinical Literature. Pain Practice. 2017 09;17(7):968-81. 
doi: https://dx.doi.org/10.1111/papr.12548.PMID: 27996204. Does not report 
postdischarge outcomes. 

370. van den Driest JJ, Bierma-Zeinstra SMA, Bindels PJE, et al. Amitriptyline for 
musculoskeletal complaints: a systematic review. Family Practice. 2017 04 01;34(2):138-
46. doi: https://dx.doi.org/10.1093/fampra/cmw134.PMID: 28334783. Not acute pain. 

371. van der Velde G, Yu H, Paulden M, et al. Which interventions are cost-effective for the 
management of whiplash-associated and neck pain-associated disorders? A systematic 
review of the health economic literature by the Ontario Protocol for Traffic Injury 
Management (OPTIMa) Collaboration. Spine Journal: Official Journal of the North 
American Spine Society. 2016 12;16(12):1582-97. doi: 
https://dx.doi.org/10.1016/j.spinee.2015.08.025.PMID: 26631759. Systematic review 
protocol. 

372. Van Hoof W, O'Sullivan K, O'Keeffe M, et al. The efficacy of interventions for low back 
pain in nurses: A systematic review. International Journal of Nursing Studies. 2018 
Jan;77:222-31. doi: https://dx.doi.org/10.1016/j.ijnurstu.2017.10.015.PMID: 29121556. 
Not acute pain. 



E-40 
 

373. Veitz-Keenan A. Continuous cooling mask devices reduce patient discomfort and 
postoperative pain and swelling in patients undergoing orofacial surgery. Evidence-Based 
Dentistry. 2016 12;17(4):121-2. doi: https://dx.doi.org/10.1038/sj.ebd.6401208.PMID: 
27980337. Not systematic review. 

374. Vekaria R, Bhatt R, Ellard DR, et al. Intra-articular facet joint injections for low back 
pain: a systematic review. European Spine Journal. 2016 Apr;25(4):1266-81. doi: 
https://dx.doi.org/10.1007/s00586-016-4455-y.PMID: 26906169. Not acute pain. 

375. Verhagen AP, Downie A, Popal N, et al. Red flags presented in current low back pain 
guidelines: a review. European Spine Journal. 2016 09;25(9):2788-802. doi: 
https://dx.doi.org/10.1007/s00586-016-4684-0.PMID: 27376890. Not focused on pain 
treatment. 

376. Villarreal Santiago M, Tumilty S, Macznik A, et al. Does Acupuncture Alter Pain-related 
Functional Connectivity of the Central Nervous System? A Systematic Review. Jams 
Journal of Acupuncture & Meridian Studies. 2016 Aug;9(4):167-77. doi: 
https://dx.doi.org/10.1016/j.jams.2015.11.038.PMID: 27555221. Not acute pain. 

377. Visser E, Marsman M, van Rossum PSN, et al. Postoperative pain management after 
esophagectomy: a systematic review and meta-analysis. Diseases of the Esophagus. 2017 
Oct 01;30(10):1-11. doi: https://dx.doi.org/10.1093/dote/dox052.PMID: 28859388. Does 
not report postdischarge outcomes. 

378. Vlok R, An GH, Binks M, et al. Sublingual buprenorphine versus intravenous or 
intramuscular morphine in acute pain: A systematic review and meta-analysis of 
randomized control trials. American Journal of Emergency Medicine. 2018 May 
24;24:24. doi: https://dx.doi.org/10.1016/j.ajem.2018.05.052.PMID: 29857944. Not 
priority acute pain condition. 

379. Vlok R, Melhuish TM, Chong C, et al. Adjuncts to local anaesthetics in tonsillectomy: a 
systematic review and meta-analysis. Journal of Anesthesia. 2017 Aug;31(4):608-16. doi: 
https://dx.doi.org/10.1007/s00540-017-2310-x.PMID: 28120104. Does not report 
postdischarge outcomes. 

380. Vorobeychik Y, Sharma A, Smith CC, et al. The Effectiveness and Risks of Non-Image-
Guided Lumbar Interlaminar Epidural Steroid Injections: A Systematic Review with 
Comprehensive Analysis of the Published Data. Pain Medicine. 2016 12;17(12):2185-
202. doi: https://dx.doi.org/10.1093/pm/pnw091.PMID: 28025354. Not acute pain. 

381. Vyas KS, Rajendran S, Morrison SD, et al. Systematic Review of Liposomal Bupivacaine 
(Exparel) for Postoperative Analgesia. Plastic & Reconstructive Surgery. 2016 
Oct;138(4):748e-56e. doi: https://dx.doi.org/10.1097/PRS.0000000000002547.PMID: 
27673545. Risk of bias for included studies not assessed and reported. 

382. Wambier LM, de Geus JL, Chibinski AC, et al. Intra-pocket anaesthesia and pain during 
probing, scaling and root planing: a systematic review and meta-analysis. Journal of 
Clinical Periodontology. 2016 Sep;43(9):754-66. doi: 
https://dx.doi.org/10.1111/jcpe.12565.PMID: 27097588. Not priority acute pain 
condition. 



E-41 
 

383. Wang F, Shi K, Jiang Y, et al. Intravenous glucocorticoid for pain control after spinal 
fusion: A meta-analysis of randomized controlled trials. Medicine. 2018 
May;97(20):e10507. doi: https://dx.doi.org/10.1097/MD.0000000000010507.PMID: 
29768324. Does not report postdischarge outcomes. 

384. Wang J, Zhang C, Tan D, et al. The Effect of Local Anesthetic Infiltration Around 
Nephrostomy Tract on Postoperative Pain Control after Percutaneous Nephrolithotomy: 
A Systematic Review and Meta-Analysis. Urologia Internationalis. 2016;97(2):125-33. 
doi: https://dx.doi.org/10.1159/000447306.PMID: 27379709. Does not report 
postdischarge outcomes. 

385. Wang K, Luo J, Zheng L, et al. Preoperative flurbiprofen axetil administration for acute 
postoperative pain: a meta-analysis of randomized controlled trials. Journal of 
Anesthesia. 2017 Dec;31(6):852-60. doi: https://dx.doi.org/10.1007/s00540-017-2409-
0.PMID: 28936554. Risk of bias for included studies not assessed and reported. 

386. Wang L, Chang Y, Kennedy SA, et al. Perioperative psychotherapy for persistent post-
surgical pain and physical impairment: a meta-analysis of randomised trials. British 
Journal of Anaesthesia. 2018 Jun;120(6):1304-14. doi: 
https://dx.doi.org/10.1016/j.bja.2017.10.026.PMID: 29793597. Not acute pain. 

387. Wang L, Dong Y, Zhang J, et al. The efficacy of gabapentin in reducing pain intensity 
and postoperative nausea and vomiting following laparoscopic cholecystectomy: A meta-
analysis. Medicine. 2017 Sep;96(37):e8007. doi: 
https://dx.doi.org/10.1097/MD.0000000000008007.PMID: 28906382. Does not report 
postdischarge outcomes. 

388. Wang L, Johnston B, Kaushal A, et al. Ketamine added to morphine or hydromorphone 
patient-controlled analgesia for acute postoperative pain in adults: a systematic review 
and meta-analysis of randomized trials. Canadian Journal of Anaesthesia. 2016 
Mar;63(3):311-25. doi: https://dx.doi.org/10.1007/s12630-015-0551-4.PMID: 26659198. 
Does not report postdischarge outcomes. 

389. Wang SC, Pan PT, Chiu HY, et al. Neuraxial magnesium sulfate improves postoperative 
analgesia in Cesarean section delivery women: A meta-analysis of randomized controlled 
trials. Asian Journal of Anesthesiology. 2017 Sep;55(3):56-67. doi: 
https://dx.doi.org/10.1016/j.aja.2017.06.005.PMID: 28797894. Does not report 
postdischarge outcomes. 

390. Wang W, Zhou L, Wu LX, et al. 5-HT3 Receptor Antagonists for Propofol Injection 
Pain: A Meta-Analysis of Randomized Controlled Trials. Clinical Drug Investigation. 
2016 Apr;36(4):243-53. doi: https://dx.doi.org/10.1007/s40261-016-0375-1.PMID: 
26860485. Not priority acute pain condition. 

391. Wang X, Liu N, Chen J, et al. Effect of Intravenous Dexmedetomidine During General 
Anesthesia on Acute Postoperative Pain in Adults: A Systematic Review and Meta-
analysis of Randomized Controlled Trials. Clinical Journal of Pain. 2018 May 16;16:16. 
doi: https://dx.doi.org/10.1097/AJP.0000000000000630.PMID: 29771731. Does not 
report postdischarge outcomes. 



E-42 
 

392. Wang X, Sun Y, Wang L, et al. Femoral nerve block versus fascia iliaca block for pain 
control in total knee and hip arthroplasty: A meta-analysis from randomized controlled 
trials. Medicine. 2017 Jul;96(27):e7382. doi: 
https://dx.doi.org/10.1097/MD.0000000000007382.PMID: 28682889. Does not report 
postdischarge outcomes. 

393. Wang X, Xiao L, Wang Z, et al. Comparison of peri-articular liposomal bupivacaine and 
standard bupivacaine for postsurgical analgesia in total knee arthroplasty: A systematic 
review and meta-analysis. International Journal Of Surgery. 2017 Mar;39:238-48. doi: 
https://dx.doi.org/10.1016/j.ijsu.2017.02.011.PMID: 28192247. Does not report 
postdischarge outcomes. 

394. Wang XX, Zhou Q, Pan DB, et al. Comparison of Postoperative Events between Spinal 
Anesthesia and General Anesthesia in Laparoscopic Cholecystectomy: A Systemic 
Review and Meta-Analysis of Randomized Controlled Trials. BioMed Research 
International. 2016;2016:9480539. doi: https://dx.doi.org/10.1155/2016/9480539.PMID: 
27525282. Does not report postdischarge outcomes. 

395. Wang Y, Gao F, Sun W, et al. The efficacy of periarticular drug infiltration for 
postoperative pain after total hip arthroplasty: A systematic review and meta-analysis. 
Medicine. 2017 Mar;96(12):e6401. doi: 
https://dx.doi.org/10.1097/MD.0000000000006401.PMID: 28328836. Does not report 
postdischarge outcomes. 

396. Wang Y, Liu C, Jian F, et al. Initial arch wires used in orthodontic treatment with fixed 
appliances. Cochrane Database of Systematic Reviews. 2018 07 31;7:CD007859. doi: 
https://dx.doi.org/10.1002/14651858.CD007859.pub4.PMID: 30064155. Not priority 
acute pain condition. 

397. Wang YM, Xia M, Shan N, et al. Pregabalin can decrease acute pain and postoperative 
nausea and vomiting in hysterectomy: A meta-analysis. Medicine. 2017 
Aug;96(31):e7714. doi: https://dx.doi.org/10.1097/MD.0000000000007714.PMID: 
28767611. Does not report postdischarge outcomes. 

398. Wang YT, Qi Y, Tang FY, et al. The effect of cupping therapy for low back pain: A 
meta-analysis based on existing randomized controlled trials. Journal of Back & 
Musculoskeletal Rehabilitation. 2017 Nov 06;30(6):1187-95. doi: 
https://dx.doi.org/10.3233/BMR-169736.PMID: 28946531. Not acute pain. 

399. Wang ZX, Zhang DL, Liu XW, et al. Efficacy of ultrasound and nerve stimulation 
guidance in peripheral nerve block: A systematic review and meta-analysis. IUBMB Life. 
2017 09;69(9):720-34. doi: https://dx.doi.org/10.1002/iub.1654.PMID: 28714206. Not 
focused on pain treatment. 

400. Ward EN, Quaye AN, Wilens TE. Opioid Use Disorders: Perioperative Management of a 
Special Population. Anesthesia & Analgesia. 2018 Aug;127(2):539-47. doi: 
https://dx.doi.org/10.1213/ANE.0000000000003477.PMID: 29847389. Not systematic 
review. 



E-43 
 

401. Warrender WJ, Syed UAM, Hammoud S, et al. Pain Management After Outpatient 
Shoulder Arthroscopy: A Systematic Review of Randomized Controlled Trials. American 
Journal of Sports Medicine. 2017 Jun;45(7):1676-86. doi: 
https://dx.doi.org/10.1177/0363546516667906.PMID: 27729319. Risk of bias for 
included studies not assessed and reported. 

402. Watts R, Thiruvenkatarajan V, Calvert M, et al. The effect of perioperative esmolol on 
early postoperative pain: A systematic review and meta-analysis. Journal of 
Anaesthesiology Clinical Pharmacology. 2017 Jan-Mar;33(1):28-39. doi: 
https://dx.doi.org/10.4103/0970-9185.202182.PMID: 28413270. Does not report 
postdischarge outcomes. 

403. Weibel S, Jokinen J, Pace NL, et al. Efficacy and safety of intravenous lidocaine for 
postoperative analgesia and recovery after surgery: a systematic review with trial 
sequential analysis. British Journal of Anaesthesia. 2016 Jun;116(6):770-83. doi: 
https://dx.doi.org/10.1093/bja/aew101.PMID: 27199310. Does not report postdischarge 
outcomes. 

404. Weinstein EJ, Levene JL, Cohen MS, et al. Local anaesthetics and regional anaesthesia 
versus conventional analgesia for preventing persistent postoperative pain in adults and 
children. Cochrane Database of Systematic Reviews. 2018 06 20;6:CD007105. doi: 
https://dx.doi.org/10.1002/14651858.CD007105.pub4.PMID: 29926477. Not acute pain. 

405. White LD, Hodge A, Vlok R, et al. Efficacy and adverse effects of buprenorphine in 
acute pain management: systematic review and meta-analysis of randomised controlled 
trials. British Journal of Anaesthesia. 2018 Apr;120(4):668-78. doi: 
https://dx.doi.org/10.1016/j.bja.2017.11.086.PMID: 29576108. Not priority acute pain 
condition. 

406. Whitehouse WP, Agrawal S. Management of children and young people with headache. 
Archives of Disease in Childhood Education & Practice. 2017 Apr;102(2):58-65. doi: 
https://dx.doi.org/10.1136/archdischild-2016-311803.PMID: 27998893. Not systematic 
review. 

407. Wilkes J. AAN Updates Guidelines on the Uses of Botulinum Neurotoxin. American 
Family Physician. 2017 Feb 01;95(3):198-9. PMID: 28145664. Not systematic review. 

408. Wong JJ, Cote P, Ameis A, et al. Are non-steroidal anti-inflammatory drugs effective for 
the management of neck pain and associated disorders, whiplash-associated disorders, or 
non-specific low back pain? A systematic review of systematic reviews by the Ontario 
Protocol for Traffic Injury Management (OPTIMa) Collaboration. European Spine 
Journal. 2016 Jan;25(1):34-61. doi: https://dx.doi.org/10.1007/s00586-015-3891-4.PMID: 
25827308. Systematic review protocol. 

409. Wong JJ, Cote P, Sutton DA, et al. Clinical practice guidelines for the noninvasive 
management of low back pain: A systematic review by the Ontario Protocol for Traffic 
Injury Management (OPTIMa) Collaboration. European Journal of Pain. 2017 
02;21(2):201-16. doi: https://dx.doi.org/10.1002/ejp.931.PMID: 27712027. Not 
systematic review. 



E-44 
 

410. Wong YJ. Single dose oral analgesics for postoperative pain have few adverse events. 
Evidence-Based Dentistry. 2016 09;17(3):83. doi: 
https://dx.doi.org/10.1038/sj.ebd.6401188.PMID: 27767117. Not systematic review. 

411. Worthington I, Pringsheim T, Gawel MJ, et al. Canadian Headache Society Guideline: 
acute drug therapy for migraine headache. Canadian Journal of Neurological Sciences. 
2013 Sep;40(5 Suppl 3):S1-S80. PMID: 23968886. Not systematic review. 

412. Wu MS, Chen KH, Chen IF, et al. The Efficacy of Acupuncture in Post-Operative Pain 
Management: A Systematic Review and Meta-Analysis. PLoS ONE [Electronic 
Resource]. 2016;11(3):e0150367. doi: 
https://dx.doi.org/10.1371/journal.pone.0150367.PMID: 26959661. Does not report 
postdischarge outcomes. 

413. Wu Z, Malihi Z, Stewart AW, et al. Effect of Vitamin D Supplementation on Pain: A 
Systematic Review and Meta-analysis. Pain Physician. 2016 Sep-Oct;19(7):415-27. 
PMID: 27676659. Not focused on pain treatment. 

414. Xiao JP, Li AL, Feng BM, et al. Efficacy and Safety of Tapentadol Immediate Release 
Assessment in Treatment of Moderate to Severe Pain: A Systematic Review and Meta-
Analysis. Pain Medicine. 2017 01 01;18(1):14-24. doi: 
https://dx.doi.org/10.1093/pm/pnw154.PMID: 27516366. Not priority acute pain 
condition. 

415. Xing LZ, Li L, Zhang LJ. Can intravenous steroid administration reduce postoperative 
pain scores following total knee arthroplasty?: A meta-analysis. Medicine. 2017 
Jun;96(24):e7134. doi: https://dx.doi.org/10.1097/MD.0000000000007134.PMID: 
28614237. Does not report postdischarge outcomes. 

416. Xiong J, Li H, Li X, et al. Electroacupuncture for postoperative pain management after 
total knee arthroplasty: Protocol for a systematic review and meta-analysis. Medicine. 
2018 Mar;97(9):e0014. doi: https://dx.doi.org/10.1097/MD.0000000000010014.PMID: 
29489645. Systematic review protocol. 

417. Yamato TP, Maher CG, Saragiotto BT, et al. Pilates for low back pain. Sao Paulo 
Medical Journal = Revista Paulista de Medicina. 2016 Jul-Aug;134(4):366-7. doi: 
https://dx.doi.org/10.1590/1516-3180.20161344T1.PMID: 27557145. Not acute pain. 

418. Yamato TP, Maher CG, Saragiotto BT, et al. Pilates for Low Back Pain: Complete 
Republication of a Cochrane Review. Spine. 2016 Jun;41(12):1013-21. doi: 
https://dx.doi.org/10.1097/BRS.0000000000001398.PMID: 26679894. Not acute pain. 

419. Yan H, Cang J, Xue Z, et al. Comparison of local infiltration and epidural analgesia for 
postoperative pain control in total knee arthroplasty and total hip arthroplasty: A 
systematic review and meta-analysis. Bosnian Journal of Basic Medical Sciences. 2016 
Nov 10;16(4):239-46. doi: https://dx.doi.org/10.17305/bjbms.2016.1072.PMID: 
27209072. Does not report postdischarge outcomes. 

420. Yang AJ, Coronado RA, Hoffecker L, et al. Conservative Care in Lumbar Spine Surgery 
Trials: A Descriptive Literature Review. Archives of Physical Medicine & Rehabilitation. 
2017 01;98(1):165-72. doi: https://dx.doi.org/10.1016/j.apmr.2016.07.025.PMID: 
27576191. Not systematic review. 



E-45 
 

421. Yang JD, Tam KW, Huang TW, et al. Intermittent Cervical Traction for Treating Neck 
Pain: A Meta-analysis of Randomized Controlled Trials. Spine. 2017 Jul 01;42(13):959-
65. doi: https://dx.doi.org/10.1097/BRS.0000000000001948.PMID: 27792118. Risk of 
bias for included studies not assessed and reported. 

422. Yang Y, Zeng C, Wei J, et al. Single-dose intra-articular bupivacaine plus morphine 
versus bupivacaine alone after arthroscopic knee surgery: a meta-analysis of randomized 
controlled trials. Knee Surgery, Sports Traumatology, Arthroscopy. 2017 Mar;25(3):966-
79. doi: https://dx.doi.org/10.1007/s00167-015-3748-8.PMID: 26264382. Does not report 
postdischarge outcomes. 

423. Yao M, Sun YL, Dun RL, et al. Is manipulative therapy clinically necessary for relief of 
neck pain? A systematic review and meta-analysis. Chinese Journal of Integrative 
Medicine. 2017 Jul;23(7):543-54. doi: https://dx.doi.org/10.1007/s11655-016-2506-
1.PMID: 27484765. Not acute pain. 

424. Ye F, Wu Y, Zhou C. Effect of intravenous ketamine for postoperative analgesia in 
patients undergoing laparoscopic cholecystectomy: A meta-analysis. Medicine. 2017 
Dec;96(51):e9147. doi: https://dx.doi.org/10.1097/MD.0000000000009147.PMID: 
29390443. Does not report postdischarge outcomes. 

425. Yeung JH, Gates S, Naidu BV, et al. Paravertebral block versus thoracic epidural for 
patients undergoing thoracotomy. Cochrane Database of Systematic Reviews. 2016 Feb 
21;2:CD009121. doi: https://dx.doi.org/10.1002/14651858.CD009121.pub2.PMID: 
26897642. Does not report postdischarge outcomes. 

426. Yong L, Guang B. Intraperitoneal ropivacaine instillation versus no intraperitoneal 
ropivacaine instillation for laparoscopic cholecystectomy: A systematic review and meta-
analysis. International Journal Of Surgery. 2017 Aug;44:229-43. doi: 
https://dx.doi.org/10.1016/j.ijsu.2017.06.043.PMID: 28669869. Does not report 
postdischarge outcomes. 

427. Yu H, Cote P, Southerst D, et al. Does structured patient education improve the recovery 
and clinical outcomes of patients with neck pain? A systematic review from the Ontario 
Protocol for Traffic Injury Management (OPTIMa) Collaboration. Spine Journal: Official 
Journal of the North American Spine Society. 2016 12;16(12):1524-40. doi: 
https://dx.doi.org/10.1016/j.spinee.2014.03.039.PMID: 24704678. Systematic review 
protocol. 

428. Yu X, Wang J, Huang L, et al. Efficacy and safety of bupivacaine versus lidocaine in 
local anesthesia of the nasopharynx: A meta-analysis. American Journal of Rhinology & 
Allergy. 2016 Sep 30;30(5):176-80. doi: 
https://dx.doi.org/10.2500/ajra.2016.30.4357.PMID: 27368150. Does not report 
postdischarge outcomes. 

429. Yuan QL, Wang P, Liu L, et al. Acupuncture for musculoskeletal pain: A meta-analysis 
and meta-regression of sham-controlled randomized clinical trials. Scientific Reports. 
2016 07 29;6:30675. doi: https://dx.doi.org/10.1038/srep30675.PMID: 27471137. Not 
acute pain. 



E-46 
 

430. Zeng AM, Nami NF, Wu CL, et al. The Analgesic Efficacy of Nonsteroidal Anti-
inflammatory Agents (NSAIDs) in Patients Undergoing Cesarean Deliveries: A Meta-
Analysis. Regional Anesthesia & Pain Medicine. 2016 Nov/Dec;41(6):763-72. PMID: 
27755486. Does not report postdischarge outcomes. 

431. Zeng C, Li YS, Wei J, et al. Analgesic effect and safety of single-dose intra-articular 
magnesium after arthroscopic surgery: a systematic review and meta-analysis. Scientific 
Reports. 2016 11 30;6:38024. doi: https://dx.doi.org/10.1038/srep38024.PMID: 
27901095. Does not report postdischarge outcomes. 

432. Zhai L, Song Z, Liu K. The Effect of Gabapentin on Acute Postoperative Pain in Patients 
Undergoing Total Knee Arthroplasty: A Meta-Analysis. Medicine. 2016 
May;95(20):e3673. doi: https://dx.doi.org/10.1097/MD.0000000000003673.PMID: 
27196473. Does not report postdischarge outcomes. 

433. Zhang L, Fu XB, Chen S, et al. Efficacy and safety of extracorporeal shock wave therapy 
for acute and chronic soft tissue wounds: A systematic review and meta-analysis. 
International Wound Journal. 2018 Aug;15(4):590-9. doi: 
https://dx.doi.org/10.1111/iwj.12902.PMID: 29675986. Not focused on pain treatment. 

434. Zhang Y, Wang Y, Zhang X. Effect of pre-emptive pregabalin on pain management in 
patients undergoing laparoscopic cholecystectomy: A systematic review and meta-
analysis. International Journal Of Surgery. 2017 Aug;44:122-7. doi: 
https://dx.doi.org/10.1016/j.ijsu.2017.06.047.PMID: 28642088. Does not report 
postdischarge outcomes. 

435. Zhang Z, Xu H, Zhang Y, et al. Nonsteroidal anti-inflammatory drugs for postoperative 
pain control after lumbar spine surgery: A meta-analysis of randomized controlled trials. 
Journal of Clinical Anesthesia. 2017 Dec;43:84-9. doi: 
https://dx.doi.org/10.1016/j.jclinane.2017.08.030.PMID: 29046234. Risk of bias for 
included studies not assessed and reported. 

436. Zhang Z, Yang Q, Xin W, et al. Comparison of local infiltration analgesia and sciatic 
nerve block as an adjunct to femoral nerve block for pain control after total knee 
arthroplasty: A systematic review and meta-analysis. Medicine. 2017 May;96(19):e6829. 
doi: https://dx.doi.org/10.1097/MD.0000000000006829.PMID: 28489762. Does not 
report postdischarge outcomes. 

437. Zhao XQ, Jiang N, Yuan FF, et al. The comparison of adductor canal block with femoral 
nerve block following total knee arthroplasty: a systematic review with meta-analysis. 
Journal of Anesthesia. 2016 10;30(5):745-54. doi: https://dx.doi.org/10.1007/s00540-
016-2194-1.PMID: 27262287. Does not report postdischarge outcomes. 

438. Zheng YL, Zhang ZJ, Peng MS, et al. Whole-body vibration exercise for low back pain: 
A meta-analysis protocol of randomized controlled trial. Medicine. 2018 
Sep;97(38):e12534. doi: https://dx.doi.org/10.1097/MD.0000000000012534.PMID: 
30235777. Systematic review protocol. 



E-47 
 

439. Zhou Y, Yang TB, Wei J, et al. Single-dose intra-articular ropivacaine after arthroscopic 
knee surgery decreases post-operative pain without increasing side effects: a systematic 
review and meta-analysis. Knee Surgery, Sports Traumatology, Arthroscopy. 2016 
May;24(5):1651-9. doi: https://dx.doi.org/10.1007/s00167-015-3656-y.PMID: 26049805. 
Does not report postdischarge outcomes. 

440. Zhu A, Benzon HA, Anderson TA. Evidence for the Efficacy of Systemic Opioid-
Sparing Analgesics in Pediatric Surgical Populations: A Systematic Review. Anesthesia 
& Analgesia. 2017 Nov;125(5):1569-87. doi: 
https://dx.doi.org/10.1213/ANE.0000000000002434.PMID: 29049110. Does not report 
postdischarge outcomes. 

441. Zhu J, Xie H, Zhang L, et al. Efficiency and safety of ketamine for pain relief after 
laparoscopic cholecystectomy: A meta-analysis from randomized controlled trials. 
International Journal Of Surgery. 2018 Jan;49:1-9. doi: 
https://dx.doi.org/10.1016/j.ijsu.2017.11.031.PMID: 29175493. Does not report 
postdischarge outcomes. 

442. Zhu L, Wei X, Wang S. Does cervical spine manipulation reduce pain in people with 
degenerative cervical radiculopathy? A systematic review of the evidence, and a meta-
analysis. Clinical Rehabilitation. 2016 Feb;30(2):145-55. doi: 
https://dx.doi.org/10.1177/0269215515570382.PMID: 25681406.  

443. Zhu Y, Feng Y, Peng L. Effect of transcutaneous electrical nerve stimulation for pain 
control after total knee arthroplasty: A systematic review and meta-analysis. Journal of 
Rehabilitation Medicine. 2017 Nov 21;49(9):700-4. doi: 
https://dx.doi.org/10.2340/16501977-2273.PMID: 28933513. Does not report 
postdischarge outcomes. 

444. Ziehm S, Rosendahl J, Barth J, et al. Psychological interventions for acute pain after open 
heart surgery. Cochrane Database of Systematic Reviews. 2017 07 12;7:CD009984. doi: 
https://dx.doi.org/10.1002/14651858.CD009984.pub3.PMID: 28701028. Does not report 
postdischarge outcomes. 

445. Zorrilla-Vaca A, Nunez-Patino RA, Torres V, et al. The Impact of Volatile Anesthetic 
Choice on Postoperative Outcomes of Cardiac Surgery: A Meta-Analysis. BioMed 
Research International. 2017;2017:7073401. doi: 
https://dx.doi.org/10.1155/2017/7073401.PMID: 28951874. Risk of bias for included 
studies not assessed and reported. 

446. Zou Z, An MM, Xie Q, et al. Single dose intra-articular morphine for pain control after 
knee arthroscopy. Cochrane Database of Systematic Reviews. 2016 May 
03(5):CD008918. doi: https://dx.doi.org/10.1002/14651858.CD008918.pub2.PMID: 
27140500. Does not report postdischarge outcomes. 

 
 
 



F-1 

Appendix F. Evidence Tables: Postoperative Postdischarge Pain  
Table F1. Systematic reviews: perioperative interventions for managing postdischarge postoperative pain 

Systematic Review 
Surgery Type(s) 

End Search 
Date Population  Intervention Addressed Outcomes Eligible Studies  

(total participants) Setting(s) 

Fan 2018a2 
Total knee replacement 

December 
2017 Adults Dexamethasone 

24-48 hr. (postoperative) 
pain, 24 hr. morphine 
consumption, nausea, 
hospital LOS, 24 hr. CRP 

8 studies [(7 RCT 
(923), 1 CCT] 
7 report PD pain 

Not specified 
(inpatient) 

Fan 2018b1 
Total hip replacement June 2017 Adults Dexamethasone 

24-48 hr. pain, 48 hr. 
morphine consumption, 
nausea, hospital LOS 

3 RCTs (207) 
2 report PD pain 

Not specified 
(inpatient) 

Li 2018a4 
Total knee replacement 

December 
2017 Adults Local vs. epidural analgesia  

12-48 hr. pain, 12-48 hr. 
opioid us, ROM, nausea, 
hospital LOS 

7 RCTs (416) 
5 report PD pain 

Not specified 
(inpatient) 

Li 2018b5 
Laparoscopic 
cholecystectomy 

November 
2017 Adults Lidocaine, IV 

 

Pain reduction (72h and 
less); opioid use; length of 
hospital stay; AEs 

6 RCTs (354) 
6 report PD pain Not specified 

Li 2018c3 
Total knee replacement 

February 
2018 Adults Dexamethasone  12-48 hr. pain, total narcotic 

use, LOS, AE 
4 RCTs (496) 
4 report PD pain 

Not specified 
(inpatient) 

Liu 20186 
Hemorrhoidectomy August 2015 Adults Glyceryl trinitrate 

 

Pain at 14 d and less); 
analgesia consumption; 
return to work; AEs 

12 RCTs (1025) 
4 report PD pain Not specified 

Sun 20187 
Total knee or hip 
replacement 

September 
2017 Adults Acetaminophen, IV vs. oral 

12-48 hr. pain, 12-48 hr. 
opioid consumption, hospital 
LOS, AE 

2 RCTs (236) 
2 report PD pain 

NR; assume 
inpatient 

Weibel 20189 January 
2017 Adults Lidocaine, IV 

Pain at 24 h, 48 h; 
gastrointestinal recovery; 
use of rescue analgesic; 
length of hospital stay; AEs 

68 RCTs (4525) 
2 report PD pain 

Surgical 
facility 

Wilson-Smith 201810 
Spine surgery August 2017 Adults Epidural steroids 

24 hr. pain, 30 day pain, 
postoperative opioid 
analgesics (drugs or 
timeframe NR), hospital 
LOS 

17 RCT” (1727) 
4 report PD pain 

Not specified 
(inpatient) 

Yu 201811 
Total knee replacement May 2017 Adults Liposome bupivacaine  

24-72 hr. pain, morphine 
consumption (drugs, 
timeframe NR), hospital 
LOS, ROM, nausea 

7 RCT (825) 
1 reports PD pain 

Not specified 
(inpatient) 

Zhao 2018a12 
Laparoscopic 
cholecystectomy 

August 2017 Adults Lidocaine, IV 
Pain scores (12, 24, 48 
hours); opioid use; length of 
hospital stay; AEs 

5 RCTs (274) 
5 report PD pain Not specified 



F-2 

Systematic Review 
Surgery Type(s) 

End Search 
Date Population  Intervention Addressed Outcomes Eligible Studies  

(total participants) Setting(s) 
Zhao 2018b13 
Laparoscopic 
cholecystectomy 

November 
2017 Adults Nefopam 

 

Pain reduction; opioid 
consumption (24h and less); 
length of hospital stay; AEs 

4 RCTs (215) 
4 report PD pain Not specified 

Zhou 201814 
Total knee replacement 

December 
2017 Adults Dexamethasone, periarticular  

or IV  

12-48 hr. pain, 12-48 hr. 
opioid consumption, hospital 
LOS, AE 

6 RCT (576) 
6 report PD pain 

Not specified 
(inpatient) 

Cao 201715 
Total shoulder 
replacement 

May 2017 Adults Liposomal bupivacaine  
12-48 hr. pain, 12-48 hr. 
opioid consumption, hospital 
LOS, nausea/vomiting 

4 RCT (510) 
4 report PD pain 

Not specified 
(inpatient) 

Chen 2017a16 
Total joint replacement 

December 
2016 Adults Glucocorticoids, IV 

12-48 hr. pain, hospital 
LOS, infection, 
nausea/vomiting, blood 
glucose 

13 RCT (821) 
6 report PD pain 

Not specified 
(inpatient) 

Jia 201717 
Total hip replacement July 2016 Adults Intrathecal vs. local morphine  

24 hr. pain, 24-48 hr. 
morphine consumption, AE, 
hospital LOS 

4 RCTs (207) 
4 report PD pain 

Not specified 
(inpatient) 

Lal 201718 
Tonsillectomy June 2016 Children Honey 

 

Pain; analgesia use; waking 
at night; healing; AEs 
(10 days and less) 

8 RCTs (545) 
3 report PD pain 

Inpatient and 
outpatient 

Liang 2017 19 
Total knee or hip 
replacement 

September 
2017 Adults Adjunctive IV acetaminophen 

24-72 hr. pain, 24-72 hr. 
morphine consumption (IV), 
nausea, hospital LOS 

4 studies [3 RCTs 
(256)]  
3 report PD pain 

Not specified 
(inpatient) 

Lyons 201720 
Hemorrhoidectomy 

January 
2017 Adults Metronidazole Pain at 2-28 d 

Analgesia use 
8 RCTs (437) 
6 report PD pain Not specified 

Ma 201721 
Total hip replacement April 2017 Adults Adjunctive liposomal vs. 

standard bupivacaine 

24-72 hr. pain, 24 hr. 
morphine consumption, 
hospital LOS 

6 studies [2 RCTs 
(141)] 
1 reports PD pain 

Not specified 
(inpatient) 

Qiu 201722 
Mammoplasty 

September 
2015 Adults Bupivacaine Pain; opioid use; length of 

hospital stay 
4 RCTs (264) 
1 reports PD pain Not specified 

Wang 
2017a(Liposomal…)23 
China 

May 2017 
Adults 
undergoing 
TSR 

Adjuvant liposomal 
bupivacaine vs. interscalene 
nerve block (2 methods) 

12-48 hr. pain, 12- 24 hr. 
opioid consumption, 
nausea/vomiting, hospital 
LOS 

4 RCT (510) 
4 report PD pain 

Not specified 
(inpatient) 

Wanis 20178 
Hemorrhoidectomy July 2016 Adults Metronidazole Pain at 14d and less; time to 

return to normal activities 
5 RCTs (337) 
4 report PD pain Not specified 

Xing 201725 
Total knee replacement July 2017 Adults Adductor canal block  

48 hr. pain, 48 hr. opioid 
consumption, AE, hospital 
LOS 

4 RCTs (297) 
4 report PD pain  

Not specified 
(inpatient) 
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Systematic Review 
Surgery Type(s) 

End Search 
Date Population  Intervention Addressed Outcomes Eligible Studies  

(total participants) Setting(s) 
Yan 201726 
Total shoulder 
replacement/reverse 
total shoulder 
replacement 

May 2017 Adults Liposomal bupivacaine  
4-24 and 2 wk. pain, 24 hr. 
morphine consumption, 
hospital LOS 

5 RCTs (573) 
4 report PD pain 

Not specified 
(inpatient) 

Yang 2017a27 
Total hip replacement 

November 
2016 Adults Preoperative IV glucocorticoids 

6-72 hr. pain, total morphine 
consumption, nausea, 
hospital LOS 

7 RCTs (411) 
3 report PD pain 

Not specified 
(inpatient) 

Yang 2017b28 
Total knee or hip 
replacement 

July 2017 Adults Adjunctive IV acetaminophen 
24-72 hr. pain, 72 hr. opioid 
consumption, nausea, 
hospital LOS 

3 RCTs (865) 
3 report PD pain 

Not specified 
(inpatient) 

Yue 201729 
Total knee or hip 
replacement 

February 
2017 Adults Adjunctive perioperative 

systemic steroids (most IV) 

2-48 hr. pain, 30 day pain, 
AE, function, hospital LOS, 
inflammatory markers, 
thrombogenic markers 

11 RCTs (774) 
9 report PD pain 

Not specified 
(inpatient) 

Zhang 2017a31 
Total knee replacement August 2016 Adults Adjunctive local anesthetic 

infusion pump 

24-72 hr. pain, 24-48 hr. 
morphine consumption, 
ROM, AE, hospital LOS 

7 RCTs (587) 
6 report PD pain 

Not specified 
(inpatient) 

Zhang 2017b24 
Total hip replacement June 2016 Adults Liposomal bupivacaine  

12-48 hr. pain, 12-48 hr. 
opioid consumption, hospital 
LOS, nausea 

4 retrospective 
observational (308) 
4 report PD pain 

Not specified 
(inpatient) 

Zhang 2017c30 
Total knee or hip 
replacement 

March 2017 Adults Adjunctive fascia iliaca block  
12-24 hr. pain, 12-24 hr. 
opioid consumption, AE, 
hospital LOS 

5 RCT (270) 
3 report PD pain 

Not specified 
(inpatient) 

Ma 2016(Liposomal…)32 
Total knee replacement July 2016 Adults Liposomal bupivacaine 

0-48 hr. pain, 0-48 hr. 
morphine use, nausea,  
hospital LOS 

6 studies (1,289); 1 
was RCT (80) 
1 reports PD pain 

Not specified 
(inpatient) 

Powell 201633 
Multiple surgery types 
(general anesthesia) 

May 2014 Adults Psychological preparation  Pain; AE; hospital stay 
105 RCTs 
(10,302) 
3 report PD pain 

Surgical 
facility 

Sproat 201634 
Tonsillectomy August 2014 Adults 

Children 

Hemostatic glues 
Electrocautery 
Fibrin sealant 
Conventional techniques 

Pain at 1d, 3d, 10d; 
bleeding; AEs 

7 RCTs (748) 
2 report PD pain Not specified 

Wu 201635  
Total knee replacement April 2016 Adults Liposomal bupivacaine  24-72 hr. pain, nausea, 

hospital LOS 
5 RCTs (574 ) 
3 report PD pain 

Not specified 
(inpatient) 

Roberts 2012{Roberts, 
2012 #5121} 

December 
2010 Adults Postoperative analgesics 

Pain (time NR), global 
patient evaluation, rescue 
analgesia, withdrawals, AEs 

23 RCTs (1,944) 
22 report PD pain Not specified 

*AHRQ EPC Review; **Cochrane review 
AE = adverse effects; BA = before-after study; EDs = emergency departments; IV = intravenous; IM = intramuscular; NR = not reported; PD = postdischarge; OS = observational 
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study; SR = systematic review 
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RCTs included in Previous SRs and New RCTs: Postop 
Postdischarge Pain1-143 
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Appendix G. Evidence Tables: Dental Procedures and Oral Surgery 
Table G1. Systematic reviews: treatments for perioperative pain – dental procedures and oral surgery  

Systematic 
Review 

End 
Search 

Date 

Population  Interventions 
Addressed 

Outcomes Eligible Studies by 
Study Design 

(total participants) 

Setting(s) 

Fernandes 20181 March 
2018 

Adults undergoing 
third molar extraction 

Dexamethasone 
(injectable) 

Pain at 24 h, 72 h, 168 h; 
oedema; trismus 

15 RCTs (859) Not 
specified 

Larsen 20182 December 
2017 

Adults undergoing 
third molar extraction 

Corticosteroids Pain (time NR); swelling; 
trismus 

7 RCTs (430) Not 
specified 

Nath 20183 May 2018 Adults undergoing 
endodontic treatment 

Corticosteroids (any 
mode of administration) 

Pain at 4 h, 6 h; AEs 14 RCTs 
(1,462) 

Dental 
clinics 

Noreugia 20184 NR Adults with 
endodontic pain 
(irreversible pulpitis) 

Dexamethasone Pain (4 h, 6 h, 8 h, 12 h, 24 h, 
48 h) 

5 RCTs (260) Not 
specified 

Shamszadeh 20185 October 
2017 

 Adolescents and 
adults (age>15) 
undergoing 
endodontic treatment 

Corticosteroids Pain at 6 h, 12 h, 24 h 18 RCTs 
(1,088) 

Not 
specified 

Suneelkumar 20186 January 
2018 

Adults with 
symptomatic pulpitis 
undergoing a root 
canal 

Corticosteroids Pain at 6 h, 12 h, 24 h, 48 hr; 
rescue medication; adverse 
effects 

5 RCTs (721) Not 
specified 

Chen 20177 April 2016 Adults undergoing 
third molar extraction 

Dexamethasone 
(injectable) 

Pain; oedema; trismus 8 RCTs 
(612) 

Oral surgery 
clinics 

Falci 20178 April 2015 Adults undergoing 
third molar extraction 

Dexamethasone Pain (2 days, 4 days, 7 days); 
swelling; trismus 

7 RCTs (232) Not 
specified 

Shirvani 20179 NR (latest 
study 
2016) 

 Adolescents and 
adults undergoing 
third molar extraction 

NSAIDS (any mode of 
administration) with or 
without acetaminophen; 
tramadol 

Pain at 0 h, 6 h, 12 h, 24 h  27 RCTs 
(2,188) 

Dental 
clinics 

Smith 201710 December 
2015 

Adults undergoing 
endodontic treatment 

Acetaminophen; aspirin; 
NSAIDS 

Pain at 6 h; AEs 15 RCTs 
(unclear) 

Dental 
clinics 

Aminoshariae 
201611 

April 2016 Adults Preoperative NSAIDS Pain; AEs 27 RCTs 
(NR) 

Not 
specified 

Aminoshariae 
201612 

September 
2015 

Adults undergoing 
endodontic treatment 

Antibiotics Pain (time NR) 5 RCTs (271) Not 
specified 

Ashley 201613 March 
2012 

Children and 
adolescents 
undergoing 
extraction/restoration 
or orthodontic 
procedures 

Preoperative analgesics Pain; AEs 5 RCTs 
(190) 

Dental 
clinics/oral 
surgery 
clinics 



G-2 

Systematic 
Review 

End 
Search 

Date 

Population  Interventions 
Addressed 

Outcomes Eligible Studies by 
Study Design 

(total participants) 

Setting(s) 

Bates 201614 May 2014 Adults undergoing 
oral or maxillofacial 
surgery 

Hilotherapy Pain at 48 h, 72 h; oedema at 
48 h, 72 h; trismus 

5 RCTs 
(206) 

Oral surgery 
clinics/other 
surgical 
facilities 

Moraschini 201615 June 2015 Adults undergoing 
third molar extraction 

Dexamethasone 
(submucosal injectable) 

Pain, oedema, trismus 8 RCTs 
(476) 

Oral surgery 
clinics 

Costa 201516 NR Adults and 
adolescents 
undergoing third 
molar extraction 

NSAIDs Pain (time NR); AEs 6 RCTs (420) Not 
specified 

Baily 201417 May 2013 Adults and 
adolescents 
undergoing third 
molar extraction 

Acetaminophen 
NSAIDs 

Pain at 2 h, 6 hr; rescue 
medication at 8 hr 

7 RCTs (2,241) Oral surgery 
clinics/other 
surgical 
facilities 

AE = adverse effects; ED = emergency department; h = hour(s); NR = not reported; NSAIDS = nonsteroidal anti-inflamatory drugs  



G-3 

RCTs Included in Previous SRs and New RCTs: Dental 
Procedures and Oral Surgery 
 
1. Agostinho CN, da Silva VC, Maia Filho EM, et al. The efficacy of 2 different doses of 
dexamethasone to control postoperative swelling, trismus, and pain after third molar extractions. 
General Dentistry. 2014 Nov-Dec;62(6):e1-5.  PMID: 25369393. 
 
2. Ahangari. 2009. No other information available 
 
3. Al-Bahlani S, Sherriff A, Crawford PJ. Tooth extraction, bleeding and pain control. 
Journal of the Royal College of Surgeons of Edinburgh. 2001 Oct;46(5):261-4.  PMID: 
11697691. 
 
4. Alcantara CE, Falci SG, Oliveira-Ferreira F, et al. Pre-emptive effect of dexamethasone 
and methylprednisolone on pain, swelling, and trismus after third molar surgery: a split-mouth 
randomized triple-blind clinical trial. International Journal of Oral & Maxillofacial Surgery. 
2014 Jan;43(1):93-8. doi: https://dx.doi.org/10.1016/j.ijom.2013.05.016. PMID: 23810681. 
 
5. Al-Dajani M. Can Preoperative Intramuscular Single-Dose Dexamethasone Improve 
Patient-Centered Outcomes Following Third Molar Surgery? Journal of Oral & Maxillofacial 
Surgery. 2017 Aug;75(8):1616-26. doi: https://dx.doi.org/10.1016/j.joms.2017.03.037. PMID: 
28438596. 
 
6. Al-Sukhun J, Al-Sukhun S, Penttila H, et al. Preemptive analgesic effect of low doses of 
celecoxib is superior to low doses of traditional nonsteroidal anti-inflammatory drugs. Journal of 
Craniofacial Surgery. 2012 Mar;23(2):526-9. doi: 
https://dx.doi.org/10.1097/SCS.0b013e31824cd4fb. PMID: 22421863. 
 
7. Antunes AA, Avelar RL, Martins Neto EC, et al. Effect of two routes of administration of 
dexamethasone on pain, edema, and trismus in impacted lower third molar surgery. Oral & 
Maxillofacial Surgery. 2011 Dec;15(4):217-23. doi: https://dx.doi.org/10.1007/s10006-011-
0290-9. PMID: 21845387. 
 
8. Arslan H, Seckin F, Kurklu D, et al. The effect of various occlusal reduction levels on 
postoperative pain in teeth with symptomatic apical periodontitis using computerized analysis: a 
prospective, randomized, double-blind study. Clinical Oral Investigations. 2017 Apr;21(3):857-
63. doi: https://dx.doi.org/10.1007/s00784-016-1835-y. PMID: 27129585. 
 
9. Arslan H, Topcuoglu HS, Aladag H. Effectiveness of tenoxicam and ibuprofen for pain 
prevention following endodontic therapy in comparison to placebo: a randomized double-blind 
clinical trial. Journal of Oral Science. 2011 Jun;53(2):157-61.  PMID: 21712619. 
 
10. Asgary S, Eghbal MJ. The effect of pulpotomy using a calcium-enriched mixture cement 
versus one-visit root canal therapy on postoperative pain relief in irreversible pulpitis: a 
randomized clinical trial. Odontology/The Society of the Nippon Dental University. 2010 
Jul;98(2):126-33. doi: https://dx.doi.org/10.1007/s10266-010-0127-2. PMID: 20652790. 



G-4 

 
11. Asgary S, Eghbal MJ. A clinical trial of pulpotomy vs. root canal therapy of mature 
molars.[Retraction in Giannobile WV. J Dent Res. 2011 Sep;90(9):1145; PMID: 21844531]. 
Journal of Dental Research. 2010 Oct;89(10):1080-5. doi: 
https://dx.doi.org/10.1177/0022034510374057. PMID: 20562409. 
 
12. Ashraf H. The Anti-analgesic effect of ibuprofen and rofecoxib following single visit 
endodontic therapy. Islamic Dental Association of Iran. 2002(14):47-59. 
 
13. Ashraf H, Naghlachi T, Ketabi M-A. Comparison of the Efficacy of Prophylactic 
Celecoxib, a Cox-2 Inhibitor Made in Iran, and Placebo for Post-Endodontic Pain Reduction: A 
Clinical Double-Blind Study. Shahid Beheshti University Dental Journal. 2013;31(3):155-61. 
 
14. Atbaei A, Mortazavi N. Prophylactic intraligamentary injection of piroxicam (feldene) 
for the management of post-endodontic pain in molar teeth with irreversible pulpitis. Australian 
Endodontic Journal. 2012 Apr;38(1):31-5. doi: 10.1111/j.1747-4477.2010.00274.x. PMID: 
WOS:000301711100006. 
 
15. Attar S, Bowles WR, Baisden MK, et al. Evaluation of pretreatment analgesia and 
endodontic treatment for postoperative endodontic pain. Journal of Endodontics. 2008 
Jun;34(6):652-5. doi: https://dx.doi.org/10.1016/j.joen.2008.02.017. PMID: 18498882. 
 
16. Aznar-Arasa L, Harutunian K, Figueiredo R, et al. Effect of preoperative ibuprofen on 
pain and swelling after lower third molar removal: a randomized controlled trial. International 
Journal of Oral & Maxillofacial Surgery. 2012 Aug;41(8):1005-9. doi: 
https://dx.doi.org/10.1016/j.ijom.2011.12.028. PMID: 22521671. 
 
17. Baad-Hansen L, Juhl GI, Jensen TS, et al. Differential effect of intravenous S-ketamine 
and fentanyl on atypical odontalgia and capsaicin-evoked pain. Pain. 2007 May;129(1-2):46-54.  
PMID: 17088020. 
 
18. Badcock ME, Gordon I, McCullough MJ. A blinded randomized controlled trial 
comparing lignocaine and placebo administration to the palate for removal of maxillary third 
molars. International Journal of Oral & Maxillofacial Surgery. 2007 Dec;36(12):1177-82.  
PMID: 18022350. 
 
19. Baradaran M, Hamidi MR, Moghimi Firoozabad MR, et al. Alprazolam role in the 
analgesic effect of ibuprofen on postendodontic pain. Caspian Journal of Internal Medicine. 
2014;5(4):196-201.  PMID: 25489429. 
 
20. Barden J, Edwards JE, McQuay HJ, et al. Relative efficacy of oral analgesics after third 
molar extraction. British Dental Journal. 2004 Oct 09;197(7):407-11; discussion 397.  PMID: 
15475903. 
 



G-5 

21. Battrum D, Gutmann J. Efficacy of ketorolac in the management of pain associated with 
root canal treatment. Journal (Canadian Dental Association). 1996 Jan;62(1):36-42.  PMID: 
8673937. 
 
22. Baygin O, Tuzuner T, Isik B, et al. Comparison of pre-emptive ibuprofen, paracetamol, 
and placebo administration in reducing post-operative pain in primary tooth extraction. 
International Journal of Paediatric Dentistry. 2011 Jul;21(4):306-13. doi: 
https://dx.doi.org/10.1111/j.1365-263X.2011.01124.x. PMID: 21470320. 
 
23. Bernhardt MK, Southard KA, Batterson KD, et al. The effect of preemptive and/or 
postoperative ibuprofen therapy for orthodontic pain. American Journal of Orthodontics & 
Dentofacial Orthopedics. 2001 Jul;120(1):20-7.  PMID: 11455373. 
 
24. Betts NJ, Makowski G, Shen YH, et al. Evaluation of topical viscous 2% lidocaine jelly 
as an adjunct during the management of alveolar osteitis. Journal of Oral & Maxillofacial 
Surgery. 1995 Oct;53(10):1140-4.  PMID: 7562165. 
 
25. Beus H, Fowler S, Drum M, et al. What Is the Outcome of an Incision and Drainage 
Procedure in Endodontic Patients? A Prospective, Randomized, Single-blind Study. Journal of 
Endodontics. 2018 Feb;44(2):193-201. doi: https://dx.doi.org/10.1016/j.joen.2017.09.015. 
PMID: 29246417. 
 
26. Bhargava D, Deshpande A, Thomas S, et al. High performance liquid chromatography 
determination of dexamethasone in plasma to evaluate its systemic absorption following intra-
space pterygomandibular injection of twin-mix (mixture of 2 % lignocaine with 1:200,000 
epinephrine and 4 mg dexamethasone): randomized control trial. Oral & Maxillofacial Surgery. 
2016 Sep;20(3):259-64. doi: https://dx.doi.org/10.1007/s10006-016-0564-3. PMID: 27283723. 
 
27. Bhargava D, Sreekumar K, Deshpande A. Effects of intra-space injection of Twin mix 
versus intraoral-submucosal, intramuscular, intravenous and per-oral administration of 
dexamethasone on post-operative sequelae after mandibular impacted third molar surgery: a 
preliminary clinical comparative study. Oral and maxillofacial surgery. 2014;18(3):293-6. 
 
28. Boghdady W, Lotfy M, William E. Diclofenac potassium in the management of dental 
pain: a multicenter double-blind comparison with glafenine. Egyptian Dental Journal. 1993 
Jul;39(3):461-6.  PMID: 9590971. 
 
29. Boonsiriseth K, Klongnoi B, Sirintawat N, et al. Comparative study of the effect of 
dexamethasone injection and consumption in lower third molar surgery. International Journal of 
Oral & Maxillofacial Surgery. 2012 Feb;41(2):244-7. doi: 
https://dx.doi.org/10.1016/j.ijom.2011.12.011. PMID: 22209180. 
 
30. Boonsiriseth K, Latt MM, Kiattavorncharoen S, et al. Dexamethasone injection into the 
pterygomandibular space in lower third molar surgery. International Journal of Oral & 
Maxillofacial Surgery. 2017 Jul;46(7):899-904. doi: 
https://dx.doi.org/10.1016/j.ijom.2017.02.1266. PMID: 28318872. 



G-6 

 
31. Bouloux GF, Punnia-Moorthy A. Bupivacaine versus lidocaine for third molar surgery: a 
double-blind, randomized, crossover study. Journal of Oral & Maxillofacial Surgery. 1999 
May;57(5):510-4; discussion 5.  PMID: 10319823. 
 
32. Bracco P, Debernardi C, Coscia D, et al. Efficacy of rofecoxib and nimesulide in 
controlling postextraction pain in oral surgery: a randomised comparative study. Current Medical 
Research & Opinion. 2004 Jan;20(1):107-12.  PMID: 14741079. 
 
33. Brajkovic D, Biocanin V, Milic M, et al. Quality of analgesia after lower third molar 
surgery: A randomised, double-blind study of levobupivacaine, bupivacaine and lidocaine with 
epinephrine. Vojnosanitetski Pregled. 2015 Jan;72(1):50-6.  PMID: 26043591. 
 
34. Breivik EK, Bjornsson GA. Variation in surgical trauma and baseline pain intensity: 
effects on assay sensitivity of an analgesic trial. European Journal of Oral Sciences. 1998 
Aug;106(4):844-52.  PMID: 9708687. 
 
35. Brkovic B, Gardasevic M, Roganovic J, et al. Lidocaine+clonidine for maxillary 
infiltration anaesthesia: parameters of anaesthesia and vascular effects. International Journal of 
Oral & Maxillofacial Surgery. 2008 Feb;37(2):149-55.  PMID: 17822879. 
 
36. Campbell WI, Kendrick RW, Fee JP. Balanced pre-emptive analgesia: does it work? A 
double-blind, controlled study in bilaterally symmetrical oral surgery. British Journal of 
Anaesthesia. 1998 Nov;81(5):727-30.  PMID: 10193284. 
 
37. Canning HB, Frost DE, McDonald DK, et al. Comparison of the use of nalbuphine and 
fentanyl during third molar surgery. Journal of Oral & Maxillofacial Surgery. 1988 
Dec;46(12):1048-50.  PMID: 3057146. 
 
38. Chance K, Lin L, Shovlin FE, et al. Clinical trial of intracanal corticosteroid in root canal 
therapy. Journal of Endodontics. 1987 Sep;13(9):466-8.  PMID: 3328770. 
 
39. Chaudhary PD, Rastogi S, Gupta P, et al. Pre-emptive effect of dexamethasone injection 
and consumption on post-operative swelling, pain, and trismus after third molar surgery. A 
prospective, double blind and randomized study. Journal of Oral Biology & Craniofacial 
Research. 2015 Jan-Apr;5(1):21-7. doi: https://dx.doi.org/10.1016/j.jobcr.2015.02.001. PMID: 
25853044. 
 
40. Cheung CW, Choi WS, Leung YY, et al. A double-blind randomized crossover study to 
evaluate the timing of pregabalin for third molar surgery under local anesthesia. Journal of Oral 
& Maxillofacial Surgery. 2012 Jan;70(1):25-30. doi: 
https://dx.doi.org/10.1016/j.joms.2011.03.056. PMID: 21820233. 
 
41. Christensen J, Matzen LH, Vaeth M, et al. Efficiency of bupivacaine versus lidocaine and 
methylprednisolone versus placebo to reduce postoperative pain and swelling after surgical 
removal of mandibular third molars: a randomized, double-blinded, crossover clinical trial. 



G-7 

Journal of Oral & Maxillofacial Surgery. 2013 Sep;71(9):1490-9. doi: 
https://dx.doi.org/10.1016/j.joms.2013.05.001. PMID: 23866780. 
 
42. Christensen KS, Cohen AE, Mermelstein FH, et al. The analgesic efficacy and safety of a 
novel intranasal morphine formulation (morphine plus chitosan), immediate release oral 
morphine, intravenous morphine, and placebo in a postsurgical dental pain model. Anesthesia & 
Analgesia. 2008 Dec;107(6):2018-24. doi: https://dx.doi.org/10.1213/ane.0b013e318187b952. 
PMID: 19020153. 
 
43. Christensen S, Paluch E, Jayawardena S, et al. Analgesic Efficacy of a New Immediate-
Release/Extended-Release Formulation of Ibuprofen: Results From Single- and Multiple-Dose 
Postsurgical Dental Pain Studies. Clinical Pharmacology in Drug Development. 2017 
May;6(3):302-12. doi: https://dx.doi.org/10.1002/cpdd.297. PMID: 27545511. 
 
44. Comfort MB, Tse AS, Tsang AC, et al. A study of the comparative efficacy of three 
common analgesics in the control of pain after third molar surgery under local anaesthesia. 
Australian Dental Journal. 2002 Dec;47(4):327-30.  PMID: 12587769. 
 
45. Comparin D, Moreira EJL, Souza EM, et al. Postoperative Pain after Endodontic 
Retreatment Using Rotary or Reciprocating Instruments: A Randomized Clinical Trial. Journal 
of Endodontics. 2017 Jul;43(7):1084-8. doi: https://dx.doi.org/10.1016/j.joen.2017.02.010. 
PMID: 28477995. 
 
46. Cooper SA, Reynolds DC, Reynolds B, et al. Analgesic efficacy and safety of (R)- 
ketoprofen in postoperative dental pain. Journal of Clinical Pharmacology. 1998 02;38(2S):11S-
8S.  PMID: 9549654. 
 
47. Cristalli MP, La Monaca G, De Angelis C, et al. Efficacy of Preoperative Administration 
of Paracetamol-Codeine on Pain following Impacted Mandibular Third Molar Surgery: A 
Randomized, Split-Mouth, Placebo-Controlled, Double-Blind Clinical Trial. Pain Research & 
Management. 2017;2017:9246352. doi: https://dx.doi.org/10.1155/2017/9246352. PMID: 
28325960. 
 
48. Daniels S, Reader S, Berry P, et al. Onset of analgesia with sodium ibuprofen, ibuprofen 
acid incorporating poloxamer and acetaminophen-a single-dose, double-blind, placebo-
controlled study in patients with post-operative dental pain. European Journal of Clinical 
Pharmacology. 2009 Apr;65(4):343-53. doi: 10.1007/s00228-009-0614-y. PMID: 
WOS:000264176100003. 
 
49. Darawade DA, Kumar S, Mehta R, et al. In search of a better option: dexamethasone 
versus methylprednisolone in third molar impaction surgery. Journal of International Oral 
Health. 2014 Nov-Dec;6(6):14-7.  PMID: 25628476. 
 
50. Dawdy J, Halladay J, Carrasco-Labra A, et al. Efficacy of adjuvant laser therapy in 
reducing postsurgical complications after the removal of impacted mandibular third molars A 



G-8 

systematic review update and meta-analysis. Journal of the American Dental Association. 2017 
Dec;148(12):887-+. doi: 10.1016/j.adaj.2017.06.043. PMID: WOS:000417106000029. 
 
51. de Sousa Santos JA, da Silva LC, de Santana Santos T, et al. Comparative study of 
tramadol combined with dexamethasone and diclofenac sodium in third-molar surgery. Journal 
of Cranio-Maxillo-Facial Surgery. 2012 Dec;40(8):694-700. doi: 
https://dx.doi.org/10.1016/j.jcms.2012.01.001. PMID: 22297271. 
 
52. de Souza AM, Horliana AC, Simone JL, et al. Postoperative pain after bupivacaine 
supplementation in mandibular third molar surgery: splint-mouth randomized double blind 
controlled clinical trial. Oral & Maxillofacial Surgery. 2014 Dec;18(4):387-91. doi: 
https://dx.doi.org/10.1007/s10006-014-0471-4. PMID: 25338961. 
 
53. Deo SP, Shetty P. Effect of submucosal injection of dexamethasone on post-operative 
sequelae of third molar surgery. Journal of the Nepal Medical Association. 2011;51(182). 
 
54. Dereci O, Tuzuner-Oncul AM, Kocer G, et al. Efficacy of immediate postoperative 
intramasseteric dexamethasone injection on postoperative swelling after mandibular impacted 
third molar surgery: A preliminary split-mouth study. JPMA - Journal of the Pakistan Medical 
Association. 2016 Mar;66(3):320-3.  PMID: 26968285. 
 
55. Doroschak AM, Bowles WR, Hargreaves KM. Evaluation of the combination of 
flurbiprofen and tramadol for management of endodontic pain. Journal of Endodontics. 1999 
Oct;25(10):660-3.  PMID: 10687523. 
 
56. Eftekhar. 2013. 
 
57. Ehsan A, Ali Bukhari SG, Ashar, et al. Effects of pre-operative submucosal 
dexamethasone injection on the postoperative swelling and trismus following surgical extraction 
of mandibular third molar. Jcpsp, Journal of the College of Physicians & Surgeons - Pakistan. 
2014 Jul;24(7):489-92. doi: https://dx.doi.org/07.2014/JCPSP.489492. PMID: 25052972. 
 
58. Ehsani M, Moghadamnia AA, Zahedpasha S, et al. The role of prophylactic ibuprofen 
and N-acetylcysteine on the level of cytokines in periapical exudates and the post-treatment pain. 
Daru: Journal of Faculty of Pharmacy, Tehran University of Medical Sciences. 2012 Sep 
10;20(1):30. doi: https://dx.doi.org/10.1186/2008-2231-20-30. PMID: 23351387. 
 
59. Elbay US, Tak O, Elbay M, et al. Efficacy of Low-Level Laser Therapy in the 
Management of Postoperative Pain in Children After Primary Teeth Extraction: A Randomized 
Clinical Trial. Photomedicine and Laser Surgery. 2016 Apr;34(4):171-7. doi: 
https://dx.doi.org/10.1089/pho.2015.4045. PMID: 26977740. 
 
60. Elkhadem A, Ezzat K, Ramadan M, et al. The effect of preoperative oral administration 
of prednisolone on postoperative pain in patients with symptomatic irreversible pulpitis: a single-
centre randomized controlled trial. International Endodontic Journal. 2018 Apr;51 Suppl 3:e189-
e96. doi: https://dx.doi.org/10.1111/iej.12795. PMID: 28560802. 



G-9 

 
61. Elzaki WM, Abubakr NH, Ziada HM, et al. Double-blind Randomized Placebo-
controlled Clinical Trial of Efficiency of Nonsteroidal Anti-inflammatory Drugs in the Control 
of Post-endodontic Pain. Journal of Endodontics. 2016 Jun;42(6):835-42. doi: 
https://dx.doi.org/10.1016/j.joen.2016.02.014. PMID: 27080115. 
 
62. Erdogan O, Tatli U, Ustun Y, et al. Influence of two different flap designs on the 
sequelae of mandibular third molar surgery. Oral & Maxillofacial Surgery. 2011 Sep;15(3):147-
52. doi: https://dx.doi.org/10.1007/s10006-011-0268-7. PMID: 21484217. 
 
63. Eshghpour M, Mortazavi H, Mohammadzadeh Rezaei N, et al. Effectiveness of green tea 
mouthwash in postoperative pain control following surgical removal of impacted third molars: 
double blind randomized clinical trial. Daru: Journal of Faculty of Pharmacy, Tehran University 
of Medical Sciences. 2013 Jul 18;21(1):59. doi: https://dx.doi.org/10.1186/2008-2231-21-59. 
PMID: 23866761. 
 
64. Esteller-Martinez V, Paredes-Garcia J, Valmaseda-Castellon E, et al. Analgesic efficacy 
of diclofenac sodium versus ibuprofen following surgical extraction of impacted lower third 
molars. Medicina Oral, Patologia Oral y Cirugia Bucal. 2004 Nov-Dec;9(5):448-53; 4-8.  PMID: 
15580123. 
 
65. Flath RK, Hicks ML, Dionne RA, et al. Pain suppression after pulpectomy with 
preoperative flurbiprofen. Journal of Endodontics. 1987 Jul;13(7):339-47.  PMID: 3327906. 
 
66. Forbes JA, Butterworth GA, Burchfield WH, et al. EVALUATION OF KETOROLAC, 
ASPIRIN, AND AN ACETAMINOPHEN-CODEINE COMBINATION IN POSTOPERATIVE 
ORAL-SURGERY PAIN. Pharmacotherapy. 1990 1990;10(6):S77-S93.  PMID: 
WOS:A1990ET15800009. 
 
67. Forbes JA, Edquist IA, Smith FG, et al. Evaluation of bromfenac, aspirin, and ibuprofen 
in postoperative oral surgery pain. Pharmacotherapy:The Journal of Human Pharmacology & 
Drug Therapy. 1991;11(1):64-70.  PMID: 2020613. 
 
68. Forbes JA, Moore EM, Allen HW, et al. Evaluation of an ibuprofen controlled-release 
tablet and placebo in postoperative oral surgery pain. Pharmacotherapy:The Journal of Human 
Pharmacology & Drug Therapy. 1991;11(3):242-8.  PMID: 1862015. 
 
69. Fouad AF, Rivera EM, Walton RE. Penicillin as a supplement in resolving the localized 
acute apical abscess. Oral Surgery Oral Medicine Oral Pathology Oral Radiology and 
Endodontics. 1996 May;81(5):590-5. doi: 10.1016/s1079-2104(96)80054-0. PMID: 
WOS:A1996UM13900020. 
 
70. Fricke JR, Jr., Angelocci D, Fox K, et al. Comparison of the efficacy and safety of 
ketorolac and meperidine in the relief of dental pain. Journal of Clinical Pharmacology. 1992 
Apr;32(4):376-84.  PMID: 1569240. 
 



G-10 

71. Fricke JR, Jr., Hewitt DJ, Jordan DM, et al. A double-blind placebo-controlled 
comparison of tramadol/acetaminophen and tramadol in patients with postoperative dental pain. 
Pain. 2004 Jun;109(3):250-7.  PMID: 15157685. 
 
72. Gallatin E, Reader A, Nist R, et al. Pain reduction in untreated irreversible pulpitis using 
an intraosseous injection of Depo-Medrol. Journal of Endodontics. 2000 Nov;26(11):633-8.  
PMID: 11469290. 
 
73. Gangarosa LP, Sr., Ciarlone AE, Neaverth EJ, et al. Use of verbal descriptors, thermal 
scores and electrical pulp testing as predictors of tooth pain before and after application of 
benzocaine gels into cavities of teeth with pulpitis. Anesthesia Progress. 1989 Nov-
Dec;36(6):272-5.  PMID: 2490060. 
 
74. Ghensi P, Cucchi A, Creminelli L, et al. Effect of Oral Administration of Bromelain on 
Postoperative Discomfort After Third Molar Surgery. Journal of Craniofacial Surgery. 2017 
Mar;28(2):e191-e7. doi: https://dx.doi.org/10.1097/SCS.0000000000003154. PMID: 27755433. 
 
75. Glassman G, Krasner P, Morse DR, et al. A prospective randomized double-blind trial on 
efficacy of dexamethasone for endodontic interappointment pain in teeth with asymptomatic 
inflamed pulps. Oral Surgery, Oral Medicine, Oral Pathology. 1989 Jan;67(1):96-100.  PMID: 
2643074. 
 
76. Goldstein DJ, Brunelle RL, George RE, et al. Picenadol in a large multicenter dental pain 
study. Pharmacotherapy:The Journal of Human Pharmacology & Drug Therapy. 1994 Jan-
Feb;14(1):54-9.  PMID: 8159602. 
 
77. Gopikrishna V, Parameswaran A. Effectiveness of prophylactic use of rofecoxib in 
comparison with ibuprofen on postendodontic pain. Journal of Endodontics. 2003 Jan;29(1):62-
4.  PMID: 12540224. 
 
78. Grant GM, Mehlisch DR. Intranasal ketorolac for pain secondary to third molar 
impaction surgery: a randomized, double-blind, placebo-controlled trial. Journal of Oral & 
Maxillofacial Surgery. 2010 May;68(5):1025-31. doi: 
https://dx.doi.org/10.1016/j.joms.2009.10.023. PMID: 20207062. 
 
79. Graziani F, D'Aiuto F, Arduino PG, et al. Perioperative dexamethasone reduces post-
surgical sequelae of wisdom tooth removal. A split-mouth randomized double-masked clinical 
trial. International Journal of Oral & Maxillofacial Surgery. 2006 Mar;35(3):241-6.  PMID: 
16188428. 
 
80. Greengrass SR, Andrzejowski J, Ruiz K. Topical bupivacaine for pain control following 
simple dental extractions. British Dental Journal. 1998 Apr 11;184(7):354-5.  PMID: 9599891. 
 
81. Grossi GB, Maiorana C, Garramone RA, et al. Effect of submucosal injection of 
dexamethasone on postoperative discomfort after third molar surgery: a prospective study. 
Journal of Oral & Maxillofacial Surgery. 2007 Nov;65(11):2218-26.  PMID: 17954317. 



G-11 

 
82. Henry M, Reader A, Beck M. Effect of penicillin on postoperative endodontic pain and 
swelling in symptomatic necrotic teeth. Journal of Endodontics. 2001 Feb;27(2):117-23. doi: 
10.1097/00004770-200102000-00016. PMID: WOS:000166748800012. 
 
83. Hersh EV, Cooper SA, Levin LM, et al. A dose-ranging study of bromfenac sodium in 
oral surgery pain. Oral Surgery Oral Medicine Oral Pathology Oral Radiology & Endodontics. 
1998 Jul;86(1):36-41.  PMID: 9690243. 
 
84. Hersh EV, DeRossi SS, Ciarrocca KN, et al. Efficacy and tolerability of an intraoral 
benzocaine patch in the relief of spontaneous toothache pain. Journal of Clinical Dentistry. 
2003;14(1):1-6.  PMID: 12619262. 
 
85. Hersh EV, Levin LM, Adamson D, et al. Dose-ranging analgesic study of Prosorb 
diclofenac potassium in postsurgical dental pain. Clinical Therapeutics. 2004 Aug;26(8):1215-
27.  PMID: 15476903. 
 
86. Hersh EV, Levin LM, Cooper SA, et al. Ibuprofen liquigel for oral surgery pain. Clinical 
Therapeutics. 2000 Nov;22(11):1306-+. doi: 10.1016/s0149-2918(00)83027-1. PMID: 
WOS:000165711100005. 
 
87. Hersh EV, Stoopler ET, Secreto SA, et al. A study of benzocaine gel dosing for 
toothache. Journal of Clinical Dentistry. 2005;16(4):103-8.  PMID: 16583593. 
 
88. Ibikunle AA, Adeyemo WL, Ladeinde AL. Oral health-related quality of life following 
third molar surgery with either oral administration or submucosal injection of prednisolone. Oral 
and Maxillofacial Surgery-Heidelberg. 2016 Dec;20(4):343-52. doi: 10.1007/s10006-016-0571-
4. PMID: WOS:000390405800002. 
 
89. Isik B, Yaman S, Aktuna S, et al. Analgesic efficacy of prophylactic gabapentin and 
lornoxicam in preventing postendodontic pain. Pain Medicine. 2014 Dec;15(12):2150-5. doi: 
https://dx.doi.org/10.1111/pme.12536. PMID: 25138784. 
 
90. Isiordia-Espinoza MA, Pozos-Guillen A, Martinez-Rider R, et al. Comparison of the 
analgesic efficacy of oral ketorolac versus intramuscular tramadol after third molar surgery: A 
parallel, double-blind, randomized, placebo-controlled clinical trial. Medicina Oral, Patologia 
Oral y Cirugia Bucal. 2016 Sep 01;21(5):e637-43.  PMID: 27475688. 
 
91. Jain AK, Ryan JR, McMahon FG, et al. Analgesic efficacy of low-dose ibuprofen in 
dental extraction pain. Pharmacotherapy:The Journal of Human Pharmacology & Drug Therapy. 
1986 Nov-Dec;6(6):318-22.  PMID: 3547351. 
 
92. Jalalzadeh SM, Mamavi A, Shahriari S, et al. Effect of pretreatment prednisolone on 
postendodontic pain: a double-blind parallel-randomized clinical trial. Journal of Endodontics. 
2010 Jun;36(6):978-81. doi: https://dx.doi.org/10.1016/j.joen.2010.03.015. PMID: 20478449. 
 



G-12 

93. Joshi A, Parara E, Macfarlane TV. A double-blind randomised controlled clinical trial of 
the effect of preoperative ibuprofen, diclofenac, paracetamol with codeine and placebo tablets for 
relief of postoperative pain after removal of impacted third molars. British Journal of Oral & 
Maxillofacial Surgery. 2004 Aug;42(4):299-306.  PMID: 15225946. 
 
94. Kaczmarzyk T, Wichlinski J, Stypulkowska J, et al. Preemptive effect of ketoprofen on 
postoperative pain following third molar surgery. A prospective, randomized, double-blinded 
clinical trial. International Journal of Oral & Maxillofacial Surgery. 2010 Jul;39(7):647-52. doi: 
https://dx.doi.org/10.1016/j.ijom.2010.02.019. PMID: 20338728. 
 
95. Kaufman E, Heling I, Rotstein I, et al. Intraligamentary injection of slow-release 
methylprednisolone for the prevention of pain after endodontic treatment. Oral Surgery, Oral 
Medicine, Oral Pathology. 1994 Jun;77(6):651-4.  PMID: 8065733. 
 
96. Kaviani N, Khademi A, Ebtehaj I, et al. The effect of orally administered ketamine on 
requirement for anesthetics and postoperative pain in mandibular molar teeth with irreversible 
pulpitis. Journal of Oral Science. 2011 Dec;53(4):461-5.  PMID: 22167031. 
 
97. Kazancioglu HO, Ezirganli S, Demirtas N. Comparison of the influence of ozone and 
laser therapies on pain, swelling, and trismus following impacted third-molar surgery. Lasers in 
Medical Science. 2014 Jul;29(4):1313-9. doi: https://dx.doi.org/10.1007/s10103-013-1300-y. 
PMID: 23494104. 
 
98. Kherlakian D, Cunha RS, Ehrhardt IC, et al. Comparison of the Incidence of 
Postoperative Pain after Using 2 Reciprocating Systems and a Continuous Rotary System: A 
Prospective Randomized Clinical Trial. Journal of Endodontics. 2016 Feb;42(2):171-6. doi: 
https://dx.doi.org/10.1016/j.joen.2015.10.011. PMID: 26614017. 
 
99. Khorasani Y, Mahdi M, Mohadese M. Efficacy of prophylactic use of sulindac in 
comparison with ibuprofen on post-operative endodontic pain. Journal of Mashhad Dental 
School. 2011;35(4):315-24. 
 
100. Kleinert R, Lange C, Steup A, et al. Single dose analgesic efficacy of tapentadol in 
postsurgical dental pain: the results of a randomized, double-blind, placebo-controlled study. 
Anesthesia & Analgesia. 2008 Dec;107(6):2048-55. doi: 
https://dx.doi.org/10.1213/ane.0b013e31818881ca. PMID: 19020157. 
 
101. Klongnoi B, Kaewpradub P, Boonsiriseth K, et al. Effect of single dose preoperative 
intramuscular dexamethasone injection on lower impacted third molar surgery. International 
Journal of Oral & Maxillofacial Surgery. 2012 Mar;41(3):376-9. doi: 
https://dx.doi.org/10.1016/j.ijom.2011.12.014. PMID: 22209181. 
 
102. Krasner P, Jackson E. Management of posttreatment endodontic pain with oral 
dexamethasone: a double-blind study. Oral Surgery, Oral Medicine, Oral Pathology. 1986 
Aug;62(2):187-90.  PMID: 3528979. 
 



G-13 

103. Laureano Filho JR, Maurette PE, Allais M, et al. Clinical comparative study of the 
effectiveness of two dosages of Dexamethasone to control postoperative swelling, trismus and 
pain after the surgical extraction of mandibular impacted third molars. Medicina Oral, Patologia 
Oral y Cirugia Bucal. 2008 Feb 01;13(2):E129-32.  PMID: 18223530. 
 
104. Law SL, Southard KA, Law AS, et al. An evaluation of preoperative ibuprofen for 
treatment of pain associated with orthodontic separator placement. American Journal of 
Orthodontics & Dentofacial Orthopedics. 2000 Dec;118(6):629-35.  PMID: 11113797. 
 
105. Lebrun T, Van Elstraete AC, Sandefo I, et al. Lack of a pre-emptive effect of low-dose 
ketamine on postoperative pain following oral surgery. Canadian Journal of Anaesthesia. 2006 
Feb;53(2):146-52.  PMID: 16434754. 
 
106. Lee MH, Zarestsky HH, Ernst M, et al. The analgesic effects of aspirin and placebo on 
experimentally induced tooth pulp pain. Journal of Medicine. 1985;16(4):417-28.  PMID: 
3913724. 
 
107. Leguen MA. Single-blind clinical trial comparing use of fentiazac and paracetamol in 
postendodontic periodontitis. Clinical Therapeutics. 1985;7(2):145-50.  PMID: 3886139. 
 
108. Leong KJ, Roberts GJ, Ashley PF. Perioperative local anaesthetic in young paediatric 
patients undergoing extractions under outpatient 'short-case' general anaesthesia. A double-blind 
randomised controlled trial. British Dental Journal. 2007 Sep 22;203(6):E11; discussion 334-5.  
PMID: 17694046. 
 
109. Li H, Mandema J, Wada R, et al. Modeling the onset and offset of dental pain relief by 
ibuprofen. Journal of Clinical Pharmacology. 2012 Jan;52(1):89-101. doi: 
https://dx.doi.org/10.1177/0091270010389470. PMID: 21383341. 
 
110. Liesinger A, Marshall FJ, Marshall JG. Effect of variable doses of dexamethasone on 
posttreatment endodontic pain. Journal of Endodontics. 1993 Jan;19(1):35-9.  PMID: 8289025. 
 
111. Lim D, Ngeow WC. A Comparative Study on the Efficacy of Submucosal Injection of 
Dexamethasone Versus Methylprednisolone in Reducing Postoperative Sequelae After Third 
Molar Surgery. Journal of Oral and Maxillofacial Surgery. 2017 Nov;75(11):2278-86. doi: 
10.1016/j.joms.2017.05.033. PMID: WOS:000415174300002. 
 
112. Lin S, Levin L, Emodi O, et al. Etodolac versus dexamethasone effect in reduction of 
postoperative symptoms following surgical endodontic treatment: a double-blind study. Oral 
Surgery Oral Medicine Oral Pathology Oral Radiology & Endodontics. 2006 Jun;101(6):814-7.  
PMID: 16731406. 
 
113. Liporaci Junior JL. Assessment of preemptive analgesia efficacy in surgical extraction of 
third molars. Revista Brasileira de Anestesiologia. 2012 Jul;62(4):502-10. doi: 
https://dx.doi.org/10.1016/S0034-7094(12)70148-4. PMID: 22793965. 
 



G-14 

114. List T, Leijon G, Helkimo M, et al. Effect of local anesthesia on atypical odontalgia--a 
randomized controlled trial. Pain. 2006 Jun;122(3):306-14.  PMID: 16564621. 
 
115. Lopez-Lopez J, Jan-Palli E, lez-Navarro BG, et al. Efficacy of chlorhexidine, 
dexpanthenol, allantoin and chitosan gel in comparison with bicarbonate oral rinse in controlling 
post-interventional inflammation, pain and cicatrization in subjects undergoing dental 
surgery.[Erratum appears in Curr Med Res Opin. 2016;32(2):395 Note: Lope-Lopez, Jose 
[corrected to Lopez-Lopez, Jose]; Gonzalez-Navarro, Beatriz [corrected to lez-Navarro, Beatriz 
Gonza]; PMID: 26691179]. Current Medical Research & Opinion. 2015 Dec;31(12):2179-83. 
doi: https://dx.doi.org/10.1185/03007995.2015.1108909. PMID: 26471464. 
 
116. Majid O, Mahmood W. Use of dexamethasone to minimise post‐operative sequelae after 
third molar surgery: comparison of five different routes of administration. Oral Surgery. 
2013;6(4):200-8. 
 
117. Majid OW. Submucosal dexamethasone injection improves quality of life measures after 
third molar surgery: a comparative study. Journal of Oral & Maxillofacial Surgery. 2011 
Sep;69(9):2289-97. doi: https://dx.doi.org/10.1016/j.joms.2011.01.037. PMID: 21514710. 
 
118. Majid OW, Mahmood WK. Effect of submucosal and intramuscular dexamethasone on 
postoperative sequelae after third molar surgery: comparative study. British Journal of Oral & 
Maxillofacial Surgery. 2011 Dec;49(8):647-52. doi: 
https://dx.doi.org/10.1016/j.bjoms.2010.09.021. PMID: 21035237. 
 
119. Makkar S, Kaler N, Dhawan R, et al. Efficacy of ibuprofen and paracetamol and 
diclofenac sodium and paracetamol combination on postoperative pain following root canal 
preparation in a randomized placebo-controlled study. Indian Journal of Oral Sciences. 
2012;3(1):19. 
 
120. Markovic A, Todorovic L. Effectiveness of dexamethasone and low-power laser in 
minimizing oedema after third molar surgery: a clinical trial. International Journal of Oral & 
Maxillofacial Surgery. 2007 Mar;36(3):226-9.  PMID: 17157479. 
 
121. Marques J, Pie-Sanchez J, Figueiredo R, et al. Effect of the local administration of 
betamethasone on pain, swelling and trismus after impacted lower third molar extraction. A 
randomized, triple blinded, controlled trial. Medicina Oral, Patologia Oral y Cirugia Bucal. 2014 
Jan 01;19(1):e49-54.  PMID: 24121915. 
 
122. Marshall JG, Walton RE. The effect of intramuscular injection of steroid on 
posttreatment endodontic pain. Journal of Endodontics. 1984 Dec;10(12):584-8.  PMID: 
6596389. 
 
123. McQuay HJ, Carroll D, Guest PG, et al. A multiple dose comparison of ibuprofen and 
dihydrocodeine after third molar surgery. British Journal of Oral & Maxillofacial Surgery. 1993 
Apr;31(2):95-100.  PMID: 8471588. 
 



G-15 

124. Mehlisch DR, Aspley S, Daniels SE, et al. Comparison of the Analgesic Efficacy of 
Concurrent Ibuprofen and Paracetamol With Ibuprofen or Paracetamol Alone in the Management 
of Moderate to Severe Acute Postoperative Dental Pain in Adolescents and Adults: A 
Randomized, Double-Blind, Placebo-Controlled, Parallel-Group, Single-Dose, Two-Center, 
Modified Factorial Study. Clinical Therapeutics. 2010 May;32(5):882-95. doi: 
10.1016/j.clinthera.2010.04.022. PMID: WOS:000278661700006. 
 
125. Mehlisch DR, Aspley S, Daniels SE, et al. A single-tablet fixed-dose combination of 
racemic ibuprofen/paracetamol in the management of moderate to severe postoperative dental 
pain in adult and adolescent patients: a multicenter, two-stage, randomized, double-blind, 
parallel-group, placebo-controlled, factorial study. Clinical Therapeutics. 2010 Jun;32(6):1033-
49. doi: https://dx.doi.org/10.1016/j.clinthera.2010.06.002. PMID: 20637958. 
 
126. Mehlisch DR, Desjardins PJ, Daniels S, et al. Single doses of parecoxib sodium 
intravenously are as effective as ketorolac in reducing pain after oral surgery. Journal of Oral & 
Maxillofacial Surgery. 2003 Sep;61(9):1030-7.  PMID: 12966478. 
 
127. Mehlisch DR, Jasper RD, Brown P, et al. COMPARATIVE-STUDY OF IBUPROFEN 
LYSINE AND ACETAMINOPHEN IN PATIENTS WITH POSTOPERATIVE DENTAL 
PAIN. Clinical Therapeutics. 1995 Sep-Oct;17(5):852-60. doi: 10.1016/0149-2918(95)80063-8. 
PMID: WOS:A1995TE58000007. 
 
128. Mehrvarzfar. 2008. No other information available. 
 
129. Mehrvarzfar P, Abbott PV, Saghiri MA, et al. Effects of three oral analgesics on 
postoperative pain following root canal preparation: a controlled clinical trial. International 
Endodontic Journal. 2012 Jan;45(1):76-82. doi: https://dx.doi.org/10.1111/j.1365-
2591.2011.01950.x. PMID: 21902704. 
 
130. Mehrvarzfar P, Esnashari E, Salmanzadeh R, et al. Effect of Dexamethasone 
Intraligamentary Injection on Post-Endodontic Pain in Patients with Symptomatic Irreversible 
Pulpitis: A Randomized Controlled Clinical Trial. Iranian Endodontic Journal. 2016;11(4):261-6.  
PMID: 27790253. 
 
131. Mehrvarzfar P, Shababi B, Sayyad R, et al. Effect of supraperiosteal injection of 
dexamethasone on postoperative pain. Australian Endodontic Journal: the Journal of the 
Australian Society of Endodontology. 2008 Apr;34(1):25-9. doi: 
https://dx.doi.org/10.1111/j.1747-4477.2007.00076.x. PMID: 18352900. 
 
132. Mellor AC, Dorman ML, Girdler NM. The use of an intra-oral injection of ketorolac in 
the treatment of irreversible pulpitis. Int Endod J. 2005 Nov;38(11):789-92; discussion 92-4. doi: 
10.1111/j.1365-2591.2005.01015_1.x. PMID: 16218969. 
 
133. Menhinick KA, Gutmann JL, Regan JD, et al. The efficacy of pain control following 
nonsurgical root canal treatment using ibuprofen or a combination of ibuprofen and 



G-16 

acetaminophen in a randomized, double-blind, placebo-controlled study. International 
Endodontic Journal. 2004 Aug;37(8):531-41.  PMID: 15230906. 
 
134. Menke ER, Jackson CR, Bagby MD, et al. The effectiveness of prophylactic etodolac on 
postendodontic pain. Journal of Endodontics. 2000 Dec;26(12):712-5.  PMID: 11471639. 
 
135. Merry AF, Swinburn PF, Middleton NG, et al. Tenoxicam and paracetamol-codeine 
combination after oral surgery: a prospective, randomized, double-blind, placebo-controlled 
study. British Journal of Anaesthesia. 1998 Dec;81(6):875-80.  PMID: 10211012. 
 
136. Metri M, Hegde S, Bhandi S. Effect of pretreatment diclofenac sodium on 
postendodontic pain: A randomised controlled trial. Journal of Conservative Dentistry. 2016 Jan-
Feb;19(1):7-10. doi: https://dx.doi.org/10.4103/0972-0707.173183. PMID: 26957785. 
 
137. Michalek-Sauberer A, Heinzl H, Sator-Katzenschlager SM, et al. Perioperative auricular 
electroacupuncture has no effect on pain and analgesic consumption after third molar tooth 
extraction. Anesthesia & Analgesia. 2007 Mar;104(3):542-7.  PMID: 17312205. 
 
138. Mirzaie M, Kavosi A, Atbaie A, et al. Effect of premedication with Celecoxib and 
Gelofen on reduction of post-endodontic pain. Journal of Dental Medicine. 2011;24(3):172-80. 
 
139. Modabber A, Rana M, Ghassemi A, et al. Three-dimensional evaluation of postoperative 
swelling in treatment of zygomatic bone fractures using two different cooling therapy methods: a 
randomized, observer-blind, prospective study. Trials [Electronic Resource]. 2013 Jul 29;14:238. 
doi: https://dx.doi.org/10.1186/1745-6215-14-238. PMID: 23895539. 
 
140. Moghadamnia AA, Partovi M, Mohammadianfar I, et al. Evaluation of the effect of 
locally administered amitriptyline gel as adjunct to local anesthetics in irreversible pulpitis pain. 
Indian Journal of Dental Research. 2009 Jan-Mar;20(1):3-6.  PMID: 19336851. 
 
141. Mojsa IM, Pokrowiecki R, Lipczynski K, et al. Effect of submucosal dexamethasone 
injection on postoperative pain, oedema, and trismus following mandibular thirdmolar surgery: a 
prospective, randomized, double-blind clinical trial. International Journal of Oral and 
Maxillofacial Surgery. 2017 Apr;46(4):524-30. doi: 10.1016/j.ijom.2016.11.006. PMID: 
WOS:000398009500018. 
 
142. Mokhtari F, Yazdi K, Mahabadi AM, et al. Effect of Premedication with Indomethacin 
and Ibuprofen on Postoperative Endodontic Pain: A Clinical Trial. Iranian Endodontic Journal. 
2016;11(1):57-62. doi: https://dx.doi.org/10.7508/iej.2016.01.011. PMID: 26843879. 
 
143. Moore PA, Acs G, Hargreaves JA. Postextraction pain relief in children: a clinical trial of 
liquid analgesics. International Journal of Clinical Pharmacology, Therapy, & Toxicology. 1985 
Nov;23(11):573-7.  PMID: 3908330. 
 



G-17 

144. Moradi S, Nagavi N, Banihashemi E, et al. Clinical study of effect of infiltration injection 
of dexamethasone on post endodontic pain of necrotic teeth. Journal of Mashhad Dental School. 
2014;38(2):159-68. 
 
145. Moro A, Gasparini G, Marianetti TM, et al. Hilotherm efficacy in controlling 
postoperative facial edema in patients treated for maxillomandibular malformations. Journal of 
Craniofacial Surgery. 2011 Nov;22(6):2114-7. doi: 
https://dx.doi.org/10.1097/SCS.0b013e31822e5e06. PMID: 22067848. 
 
146. Nagle D, Reader A, Beck M, et al. Effect of systemic penicillin on pain in untreated 
irreversible pulpitis. Oral Surgery Oral Medicine Oral Pathology Oral Radiology & Endodontics. 
2000 Nov;90(5):636-40.  PMID: 11077389. 
 
147. Nair RB, Rahman NM, Ummar M, et al. Effect of submucosal injection of 
dexamethasone on postoperative discomfort after third molar surgery: a prospective study. 
Journal of Contemporary Dental Practice [Electronic Resource]. 2013 May 01;14(3):401-4.  
PMID: 24171980. 
 
148. Nandini GD. Eventuality of Dexamethasone Injected Intra-massetrically on Post 
Operative Sequel Following the Surgical Extraction of Impacted Mandibular Third Molars: A 
Prospective Study. Journal of Maxillofacial & Oral Surgery. 2016 Dec;15(4):456-60.  PMID: 
27833337. 
 
149. Negm MM. Management of endodontic pain with nonsteroidal anti-inflammatory agents: 
a double-blind, placebo-controlled study. Oral Surgery, Oral Medicine, Oral Pathology. 1989 
Jan;67(1):88-95.  PMID: 2911450. 
 
150. Negm MM. Effect of intracanal use of nonsteroidal anti-inflammatory agents on 
posttreatment endodontic pain. Oral Surg Oral Med Oral Pathol. 1994 May;77(5):507-13.  
PMID: 8028874. 
 
151. Negm MM. Intracanal use of a corticosteroid-antibiotic compound for the management of 
posttreatment endodontic pain. Oral Surgery, Oral Medicine, Oral Pathology, Oral Radiology, 
and Endodontology. 2001;92(4):435-9. 
 
152. Nekoofar MH, Sadeghipanah M, Dehpour AR. Evaluation of meloxicam (A cox-2 
inhibitor) for management of postoperative endodontic pain: a double-blind placebo-controlled 
study. Journal of Endodontics. 2003 Oct;29(10):634-7.  PMID: 14606784. 
 
153. Noronha VR, Gurgel GD, Alves LC, et al. Analgesic efficacy of lysine clonixinate, 
paracetamol and dipyrone in lower third molar extraction: a randomized controlled trial. 
Medicina Oral, Patologia Oral y Cirugia Bucal. 2009 Aug 01;14(8):e411-5.  PMID: 19415056. 
 
154. Olmedo-Gaya MV, Manzano-Moreno FJ, Galvez-Mateos R, et al. Oral pregabalin for 
postoperative pain relief after third molar extraction: a randomized controlled clinical trial. 



G-18 

Clinical Oral Investigations. 2016 Sep;20(7):1819-26. doi: https://dx.doi.org/10.1007/s00784-
015-1657-3. PMID: 26578119. 
 
155. Olson NZ, Otero AM, Marrero I, et al. Onset of analgesia for liquigel ibuprofen 400 mg, 
acetaminophen 1000 mg, ketoprofen 25 mg, and placebo in the treatment of postoperative dental 
pain. Journal of Clinical Pharmacology. 2001 Nov;41(11):1238-47. doi: 
10.1177/00912700122012797. PMID: WOS:000171656100008. 
 
156. Ong CK, Seymour RA, Tan JM. Sedation with midazolam leads to reduced pain after 
dental surgery. Anesthesia & Analgesia. 2004 May;98(5):1289-93, table of contents.  PMID: 
15105203. 
 
157. Ong KS, Seymour RA, Tan JM. A prospective randomized crossover study of the 
preemptive analgesic effect of nitrous oxide in oral surgery. Oral Surgery Oral Medicine Oral 
Pathology Oral Radiology & Endodontics. 2004 Dec;98(6):637-42.  PMID: 15583533. 
 
158. Pasqualini D, Mollo L, Scotti N, et al. Postoperative pain after manual and mechanical 
glide path: a randomized clinical trial.[Erratum appears in J Endod. 2012 Mar;38(3):356]. 
Journal of Endodontics. 2012 Jan;38(1):32-6. doi: https://dx.doi.org/10.1016/j.joen.2011.09.017. 
PMID: 22152616. 
 
159. Pendeville PE, Van Boven MJ, Contreras V, et al. Ketorolac tromethamine for 
postoperative analgesia in oral surgery. Acta Anaesthesiologica Belgica. 1995;46(1):25-30.  
PMID: 7618425. 
 
160. Penniston SG, Hargreaves KM. Evaluation of periapical injection of Ketorolac for 
management of endodontic pain. Journal of Endodontics. 1996 Feb;22(2):55-9.  PMID: 8935018. 
 
161. Perez-Urizar J, Martinez-Rider R, Torres-Roque I, et al. Analgesic efficacy of lysine 
clonixinate plus tramadol versus tramadol in multiple doses following impacted third molar 
surgery. International Journal of Oral & Maxillofacial Surgery. 2014 Mar;43(3):348-54. doi: 
https://dx.doi.org/10.1016/j.ijom.2013.08.003. PMID: 24042066. 
 
162. Perry DA, Gansky SA, Loomer PM. Effectiveness of a transmucosal lidocaine delivery 
system for local anaesthesia during scaling and root planing. Journal of Clinical Periodontology. 
2005 Jun;32(6):590-4.  PMID: 15882216. 
 
163. Petersen JK. The analgesic and anti-inflammatory efficacy of diflunisal and codeine after 
removal of impacted third molars. Current Medical Research & Opinion. 1978;5(7):525-35.  
PMID: 359245. 
 
164. Pickenpaugh L, Reader A, Beck M, et al. Effect of prophylactic amoxicillin on 
endodontic flare-up in asymptomatic, necrotic teeth. Journal of Endodontics. 2001 Jan;27(1):53-
6. doi: 10.1097/00004770-200101000-00019. PMID: WOS:000166202900013. 
 



G-19 

165. Pochapski MT, Santos FA, de Andrade ED, et al. Effect of pretreatment dexamethasone 
on postendodontic pain. Oral Surgery Oral Medicine Oral Pathology Oral Radiology & 
Endodontics. 2009 Nov;108(5):790-5. doi: https://dx.doi.org/10.1016/j.tripleo.2009.05.014. 
PMID: 19748294. 
 
166. Praveen R, Thakur S, Kirthiga M. Comparative Evaluation of Premedication with 
Ketorolac and Prednisolone on Postendodontic Pain: A Double-blind Randomized Controlled 
Trial. Journal of Endodontics. 2017 May;43(5):667-73. doi: 
https://dx.doi.org/10.1016/j.joen.2016.12.012. PMID: 28320541. 
 
167. Primosch RE, Antony SJ, Courts FJ. The efficacy of preoperative analgesic 
administration for postoperative pain management of pediatric dental patients. Anesthesia & Pain 
Control in Dentistry. 1993;2(2):102-6.  PMID: 8219927. 
 
168. Primosch RE, Nichols DL, Courts FJ. Comparison of preoperative ibuprofen, 
acetaminophen, and placebo administration on the parental report of postextraction pain in 
children. Pediatric Dentistry. 1995 May-Jun;17(3):187-91.  PMID: 7617493. 
 
169. Quiding H, Oksala E, Happonen RP, et al. The visual analog scale in multiple-dose 
evaluations of analgesics. Journal of Clinical Pharmacology. 1981 Oct;21(10):424-9.  PMID: 
6118380. 
 
170. Rana M, Gellrich NC, Ghassemi A, et al. Three-dimensional evaluation of postoperative 
swelling after third molar surgery using 2 different cooling therapy methods: a randomized 
observer-blind prospective study. Journal of Oral & Maxillofacial Surgery. 2011 
Aug;69(8):2092-8. doi: https://dx.doi.org/10.1016/j.joms.2010.12.038. PMID: 21496998. 
 
171. Rana M, Gellrich NC, Joos U, et al. 3D evaluation of postoperative swelling using two 
different cooling methods following orthognathic surgery: a randomised observer blind 
prospective pilot study. International Journal of Oral & Maxillofacial Surgery. 2011 
Jul;40(7):690-6. doi: https://dx.doi.org/10.1016/j.ijom.2011.02.015. PMID: 21411291. 
 
172. Rana M, Gellrich NC, von See C, et al. 3D evaluation of postoperative swelling in 
treatment of bilateral mandibular fractures using 2 different cooling therapy methods: a 
randomized observer blind prospective study. Journal of Cranio-Maxillo-Facial Surgery. 2013 
Jan;41(1):e17-23. doi: https://dx.doi.org/10.1016/j.jcms.2012.04.002. PMID: 22626630. 
 
173. Rashka BGB AS, Shruti B, Mithra N. valuation of the Efficacy of Intraligamentary 
injection of Diclofenac Sodium in Reducing Postoperative pain in Patients with Irreversible 
Pulpitis. International Residency Journal of Pharmacy. 2013;4:237-9. 
 
174. Roderjan DA. Estudo clínico comparativo de dose única pré-operatória de 50mg de 
rofecoxib ou diclofenado sódico no controle da dor após tratamento endodôntico. 2004. 
 



G-20 

175. Roelofse JA, van der Bijl P, Joubert JJ. An open comparative study of the analgesic 
effects of tenoxicam and diclofenac sodium after third molar surgery. Anesthesia & Pain Control 
in Dentistry. 1993;2(4):217-22.  PMID: 8180524. 
 
176. Rogers MJ, Johnson BR, Remeikis NA, et al. Comparison of effect of intracanal use of 
ketorolac tromethamine and dexamethasone with oral ibuprofen on post treatment endodontic 
pain. J Endod. 1999 May;25(5):381-4. doi: 10.1016/s0099-2399(06)81176-3. PMID: 10530266. 
 
177. Rowe NH, Shekter MA, Turner JL, et al. Control of pain resulting from endodontic 
therapy: a double-blind, placebo-controlled study. Oral Surgery, Oral Medicine, Oral Pathology. 
1980 Sep;50(3):257-63.  PMID: 6997792. 
 
178. Runyon MS, Brennan MT, Batts JJ, et al. Efficacy of penicillin for dental pain without 
overt infection. Academic Emergency Medicine. 2004 Dec;11(12):1268-71.  PMID: 15576515. 
 
179. Ryan JL, Jureidini B, Hodges JS, et al. Gender differences in analgesia for endodontic 
pain. Journal of Endodontics. 2008 May;34(5):552-6. doi: 
https://dx.doi.org/10.1016/j.joen.2008.01.021. PMID: 18436033. 
 
180. Saatchi M, Mosavat F, Razmara F, et al. Comparison of the effect of Ibuprofen and slow-
released Diclofenac Sodium in controlling post endodontic pain. Journal of Dental Medicine. 
2009;22(4). 
 
181. Sadeghein A, Shahidi N, Dehpour AR. A comparison of ketorolac tromethamine and 
acetaminophen codeine in the management of acute apical periodontitis. Journal of Endodontics. 
1999 Apr;25(4):257-9.  PMID: 10425951. 
 
182. Salarpoor M, Shahraki S, Farhad-Molashahi L, et al. Effectiveness of various 
medications on post operative pain of vital teeth after root canal therapy. Zahedan Journal of 
Research in Medical Sciences. 2014;16(7):15-20. 
 
183. Saravanan K, Kannan R, John RR, et al. A single pre operative dose of sub mucosal 
dexamethasone is effective in improving post operative quality of life in the surgical 
management of impacted third molars: a comparative randomised prospective study. Journal of 
maxillofacial and oral surgery. 2016;15(1):67-71. 
 
184. Satilmis T, Garip H, Arpaci E, et al. Assessment of combined local anesthesia and 
ketamine for pain, swelling, and trismus after surgical extraction of third molars. Journal of Oral 
& Maxillofacial Surgery. 2009 Jun;67(6):1206-10. doi: 
https://dx.doi.org/10.1016/j.joms.2008.12.034. PMID: 19446205. 
 
185. Scott R, Ellis E, 3rd, Upton LG. Double-blind evaluation of etodolac (200 mg, 400 mg) 
compared with zomepirac (100 mg) and placebo on third molar extraction pain. Oral Surgery, 
Oral Medicine, Oral Pathology. 1986 Dec;62(6):638-42.  PMID: 2948143. 
 



G-21 

186. Sethi P, Agarwal M, Chourasia HR, et al. Effect of single dose pretreatment analgesia 
with three different analgesics on postoperative endodontic pain: A randomized clinical trial. 
Journal of Conservative Dentistry. 2014 Nov;17(6):517-21. doi: https://dx.doi.org/10.4103/0972-
0707.144574. PMID: 25506136. 
 
187. Seymour RA, Rawlins MD. Pharmacokinetics of parenteral paracetamol and its analgesic 
effects in post-operative dental pain. European Journal of Clinical Pharmacology. 
1981;20(3):215-8.  PMID: 7026258. 
 
188. Shantiaee Y, Mahjour F, Dianat O. Efficacy comparison of periapical infiltration 
injection of dexamethasone, morphine and placebo for postoperative endodontic pain. 
International Dental Journal. 2012 Apr;62(2):74-8. doi: https://dx.doi.org/10.1111/j.1875-
595X.2011.00092.x. PMID: 22420475. 
 
189. Sharma N, Nikhil V, Gupta S. Effect of preoperative administration of steroid with 
different routes on post endodontic pain: a randomized placebo controlled clinical trial. 
Endodontology. 2015;27(2):107. 
 
190. Simone JL, Jorge WA, Horliana AC, et al. Comparative analysis of preemptive analgesic 
effect of dexamethasone and diclofenac following third molar surgery. Pesquisa Odontologica 
Brasileira = Brazilian Oral Research. 2013 May-Jun;27(3):266-71. doi: 
https://dx.doi.org/10.1590/S1806-83242013005000012. PMID: 23657486. 
 
191. Sisk AL, Mosley RO, Martin RP. Comparison of preoperative and postoperative 
diflunisal for suppression of postoperative pain. Journal of Oral & Maxillofacial Surgery. 1989 
May;47(5):464-8.  PMID: 2709216. 
 
192. Sotto-Maior BS, Senna PM, de Souza Picorelli Assis NM. Corticosteroids or 
cyclooxygenase 2-selective inhibitor medication for the management of pain and swelling after 
third-molar surgery. Journal of Craniofacial Surgery. 2011 Mar;22(2):758-62. doi: 
https://dx.doi.org/10.1097/SCS.0b013e318207f3fe. PMID: 21415660. 
 
193. Sveen OB, Yaekel M, Adair SM. Efficacy of using benzocaine for temporary relief of 
toothache. Oral Surgery, Oral Medicine, Oral Pathology. 1982 Jun;53(6):574-6.  PMID: 
7048188. 
 
194. Taggar T, Wu D, Khan AA. A Randomized Clinical Trial Comparing 2 Ibuprofen 
Formulations in Patients with Acute Odontogenic Pain. Journal of Endodontics. 2017 
May;43(5):674-8. doi: https://dx.doi.org/10.1016/j.joen.2016.12.017. PMID: 28320537. 
 
195. Taschieri S, Fabiani C, Franco V, et al. Effect of sodium hypochlorite with the addition 
of a proteolytic enzyme on postoperative discomfort: a multicenter randomized clinical trial. 
Minerva Stomatologica. 2009 Sep;58(9):415-23.  PMID: 19893466. 
 



G-22 

196. Torabinejad M, Cymerman JJ, Frankson M, et al. Effectiveness of various medications on 
postoperative pain following complete instrumentation. Journal of Endodontics. 1994 
Jul;20(7):345-54.  PMID: 7996097. 
 
197. Torabinejad M, Dorn SO, Eleazer PD, et al. Effectiveness of various medications on 
postoperative pain following root canal obturation. Journal of Endodontics. 1994 Sep;20(9):427-
31.  PMID: 7996111. 
 
198. Troiano G, Laino L, Cicciu M, et al. Comparison of Two Routes of Administration of 
Dexamethasone to Reduce the Postoperative Sequelae After Third Molar Surgery: A Systematic 
Review and Meta-Analysis. Open Dentistry Journal. 2018;12:181-8. doi: 
10.2174/1874210601812010181. PMID: WOS:000438206800005. 
 
199. Tuffin JR, Cunliffe DR, Shaw SR. Do local analgesics injected at the time of third molar 
removal under general anaesthesia reduce significantly post operative analgesic requirements? A 
double-blind controlled trial. British Journal of Oral & Maxillofacial Surgery. 1989 
Feb;27(1):27-32.  PMID: 2645933. 
 
200. Vallerand WP, Vallerand AH, Heft M. The effects of postoperative preparatory 
information on the clinical course following third molar extraction. Journal of Oral & 
Maxillofacial Surgery. 1994 Nov;52(11):1165-70; discussion 70-1.  PMID: 7965311. 
 
201. van der Westhuijzen AJ, Becker PJ, Morkel J, et al. A randomized observer blind 
comparison of bilateral facial ice pack therapy with no ice therapy following third molar surgery. 
International Journal of Oral & Maxillofacial Surgery. 2005 May;34(3):281-6.  PMID: 
15741037. 
 
202. Voelker M, Schachtel BP, Cooper SA, et al. Efficacy of disintegrating aspirin in two 
different models for acute mild-to-moderate pain: sore throat pain and dental pain. 
Inflammopharmacology. 2016 Feb;24(1):43-51. doi: https://dx.doi.org/10.1007/s10787-015-
0253-0. PMID: 26603742. 
 
203. Walton RE, Chiappinelli J. PROPHYLACTIC PENICILLIN - EFFECT ON 
POSTTREATMENT SYMPTOMS FOLLOWING ROOT-CANAL TREATMENT OF 
ASYMPTOMATIC PERIAPICAL PATHOSIS. Journal of Endodontics. 1993 Sep;19(9):466-70. 
doi: 10.1016/s0099-2399(06)80535-2. PMID: WOS:A1993LW15000007. 
 
204. Warraich R, Faisal M, Rana M, et al. Evaluation of postoperative discomfort following 
third molar surgery using submucosal dexamethasone - a randomized observer blind prospective 
study. Oral Surgery, Oral Medicine, Oral Pathology and Oral Radiology. 2013 Jul;116(1):16-22. 
doi: https://dx.doi.org/10.1016/j.oooo.2012.12.007. PMID: 23453611. 
 
205. Wells LK, Drum M, Nusstein J, et al. Efficacy of ibuprofen and ibuprofen/acetaminophen 
on postoperative pain in symptomatic patients with a pulpal diagnosis of necrosis. Journal of 
endodontics. 2011;37(12):1608-12. 
 



G-23 

206. Y US, Erdogan O, Esen E, et al. Comparison of the effects of 2 doses of 
methylprednisolone on pain, swelling, and trismus after third molar surgery. Oral Surgery Oral 
Medicine Oral Pathology Oral Radiology & Endodontics. 2003 Nov;96(5):535-9.  PMID: 
14600686. 
 
207. Yagoubian B, Akkara J, Afzali P, et al. Nicotine nasal spray as an adjuvant analgesic for 
third molar surgery. Journal of Oral & Maxillofacial Surgery. 2011 May;69(5):1316-9. doi: 
https://dx.doi.org/10.1016/j.joms.2010.07.025. PMID: 21256649. 
 
208. Zarrabi. 2003. 
 
209. Zarrabi M, Ghaziani P, Salarpoor M. Clinical evaluation of different medicament on 
postoperative endodontic pain in necrotic teeth. J Dental School. 2007;25(2):171-84. 
 
210. Zerener T, Aydintug YS, Sencimen M, et al. Clinical comparison of submucosal injection 
of dexamethasone and triamcinolone acetonide on postoperative discomfort after third molar 
surgery. Quintessence International. 2015 Apr;46(4):317-26. doi: 
https://dx.doi.org/10.3290/j.qi.a33281. PMID: 25529005. 
 
211. Ziccardi VB, Desjardins PJ, Daly-DeJoy E, et al. Single-dose vicoprofen compared with 
acetaminophen with codeine and placebo in patients with acute postoperative pain after third 
molar extractions. Journal of Oral & Maxillofacial Surgery. 2000 Jun;58(6):622-8.  PMID: 
10847283. 
 
212. Zuniga JR, Malmstrom H, Noveck RJ, et al. Controlled phase III clinical trial of 
diclofenac potassium liquid-filled soft gelatin capsule for treatment of postoperative dental pain. 
Journal of Oral & Maxillofacial Surgery. 2010 Nov;68(11):2735-42. doi: 
https://dx.doi.org/10.1016/j.joms.2010.05.075. PMID: 20869152. 

 
 

  



G-24 

Appendix G References 
1. Fernandes IA, de Souza GM, Pinheiro MLP, 

et al. Intramuscular injection of 
dexamethasone for the control of pain, 
swelling, and trismus after third molar 
surgery: a systematic review and meta-
analysis. International Journal of Oral & 
Maxillofacial Surgery. 2018 Oct 13;13:13. 
doi: 
https://dx.doi.org/10.1016/j.ijom.2018.09.01
4. PMID: 30327153. 

2. Larsen MK, Kofod T, Christiansen AE, et 
al. Different Dosages of Corticosteroid and 
Routes of Administration in Mandibular 
Third Molar Surgery: a Systematic Review. 
Journal of Oral & Maxillofacial Research. 
2018 Apr-Jun;9(2):e1. doi: 
https://dx.doi.org/10.5037/jomr.2018.9201. 
PMID: 30116513. 

3. Nath R, Daneshmand A, Sizemore D, et al. 
Efficacy of corticosteroids for postoperative 
endodontic pain: A systematic review and 
meta-analysis. Journal of Dental Anesthesia 
& Pain Medicine. 2018 Aug;18(4):205-21. 
doi: 
https://dx.doi.org/10.17245/jdapm.2018.18.4
.205. PMID: 30186968. 

4. Nogueira BML, Silva LG, Mesquita CRM, 
et al. Is the Use of Dexamethasone Effective 
in Controlling Pain Associated with 
Symptomatic Irreversible Pulpitis? A 
Systematic Review. Journal of Endodontics. 
2018 May;44(5):703-10. doi: 
https://dx.doi.org/10.1016/j.joen.2018.02.00
6. PMID: 29571913. 

5. Shamszadeh S, Shirvani A, Eghbal MJ, et al. 
Efficacy of Corticosteroids on Postoperative 
Endodontic Pain: A Systematic Review and 
Meta-analysis. Journal of Endodontics. 2018 
Jul;44(7):1057-65. doi: 
https://dx.doi.org/10.1016/j.joen.2018.03.01
0. PMID: 29709296. 

6. Suneelkumar C, Subha A, Gogala D. Effect 
of Preoperative Corticosteroids in Patients 
with Symptomatic Pulpitis on Postoperative 
Pain after Single-visit Root Canal 
Treatment: A Systematic Review and Meta-
analysis. Journal of Endodontics. 2018 
Sep;44(9):1347-54. doi: 
https://dx.doi.org/10.1016/j.joen.2018.05.01
5. PMID: 30054100. 

7. Chen Q, Chen J, Hu B, et al. Submucosal 
injection of dexamethasone reduces 
postoperative discomfort after third-molar 
extraction: A systematic review and meta-
analysis. Journal of the American Dental 
Association. 2017 02;148(2):81-91. doi: 
https://dx.doi.org/10.1016/j.adaj.2016.09.01
4. PMID: 27816069. 

8. Falci SGM, Lima TC, Martins CC, et al. 
Preemptive Effect of Dexamethasone in 
Third-Molar Surgery: A Meta-Analysis. 
Anesthesia Progress. 2017 2017;64(3):136-
43. doi: https://dx.doi.org/10.2344/anpr-64-
05-08. PMID: 28858550. 

9. Shirvani A, Shamszadeh S, Eghbal MJ, et al. 
The efficacy of non-narcotic analgesics on 
post-operative endodontic pain: A 
systematic review and meta-analysis: The 
efficacy of non-steroidal anti-inflammatory 
drugs and/or paracetamol on post-operative 
endodontic pain. Journal of Oral 
Rehabilitation. 2017 Sep;44(9):709-21. doi: 
https://dx.doi.org/10.1111/joor.12519. 
PMID: 28449307. 

10. Smith EA, Marshall JG, Selph SS, et al. 
Nonsteroidal Anti-inflammatory Drugs for 
Managing Postoperative Endodontic Pain in 
Patients Who Present with Preoperative 
Pain: A Systematic Review and Meta-
analysis. Journal of Endodontics. 2017 
Jan;43(1):7-15. doi: 
https://dx.doi.org/10.1016/j.joen.2016.09.01
0. PMID: 27939729. 

11. Aminoshariae A, Kulild JC, Donaldson M, 
et al. Evidence-based recommendations for 
analgesic efficacy to treat pain of endodontic 
origin: A systematic review of randomized 
controlled trials. Journal of the American 
Dental Association. 2016 10;147(10):826-
39. doi: 
https://dx.doi.org/10.1016/j.adaj.2016.05.01
0. PMID: 27475974. 

12. Aminoshariae A, Kulild JC. Evidence-based 
recommendations for antibiotic usage to 
treat endodontic infections and pain: A 
systematic review of randomized controlled 
trials. Journal of the American Dental 
Association. 2016 Mar;147(3):186-91. doi: 
https://dx.doi.org/10.1016/j.adaj.2015.11.00
2. PMID: 26724957. 



G-25 

13. Ashley PF, Parekh S, Moles DR, et al. 
Preoperative analgesics for additional pain 
relief in children and adolescents having 
dental treatment. Cochrane Database of 
Systematic Reviews. 2016 Aug 
08(8):CD008392. doi: 
https://dx.doi.org/10.1002/14651858.CD008
392.pub3. PMID: 27501304. 

14. Bates AS, Knepil GJ. Systematic review and 
meta-analysis of the efficacy of hilotherapy 
following oral and maxillofacial surgery. 
International Journal of Oral & 
Maxillofacial Surgery. 2016 Jan;45(1):110-
7. doi: 
https://dx.doi.org/10.1016/j.ijom.2015.08.98
3. PMID: 26362489. 

15. Moraschini V, Hidalgo R, Porto Barboza E. 
Effect of submucosal injection of 
dexamethasone after third molar surgery: a 
meta-analysis of randomized controlled 
trials. International Journal of Oral & 
Maxillofacial Surgery. 2016 Feb;45(2):232-
40. doi: 
https://dx.doi.org/10.1016/j.ijom.2015.09.00
8. PMID: 26458538. 

16. Costa FW, Esses DF, de Barros Silva PG, et 
al. Does the Preemptive Use of Oral 
Nonsteroidal Anti-inflammatory Drugs 
Reduce Postoperative Pain in Surgical 
Removal of Third Molars? A Meta-analysis 
of Randomized Clinical Trials. Anesthesia 
Progress. 2015;62(2):57-63. doi: 
https://dx.doi.org/10.2344/0003-3006-
62.2.57. PMID: 26061574. 

17. Bailey E, Worthington H, Coulthard P. 
Ibuprofen and/or paracetamol 
(acetaminophen) for pain relief after surgical 
removal of lower wisdom teeth, a Cochrane 
systematic review. British Dental Journal. 
2014 Apr;216(8):451-5. doi: 
https://dx.doi.org/10.1038/sj.bdj.2014.330. 
PMID: 24762895.

 

 
 

 



H-1 

Appendix H. Evidence Tables: Acute Back Pain 
AppendixTable H1. Systematic reviews: treatments for acute back pain 

Systematic Review 
Organization 

Country 

End Search 
Date 

Population Interventions Addressed Outcomes* Eligible Studies by 
Study Design 

(total participants) 

Setting(s) 

Song 20181 March 2017 Adults with LBP Combination drug therapy 
versus monotherapy or 
placebo 

Pain; function; AEs 12 RCTs (1,989) 
6 addressed acute LBP 

Not 
specified 

Strudwick 20182 
Australia 

April 2015 Adults with 
nonchronic 
musculoskeletal 
LBP seen in ED 

Opioids/analgesia 
(dexamethasone (adjunct to  
routine); promethazine+ 
morphine vs. morphine;  
paracetamol vs. morphine vs. 
dexketoprofen (non-USA use); 
early physiotherapy, 
education, reassurance, cold 
vs. heat, exercise 
recommendations 

Pain, unclear 14 of 38 articles on 
treatment: 
analgesia/opioids [4 
RCT, 2 SR, 8 
guidelines]; 11 other 
interventions [listed at 
left: 1 RCT, 2 SR, 8 
guidelines] (unclear)] 
4 addressed acute LBP 

ED 

Abdel 20173 
Australia 

October 2015 Adults with non-
specific low back 
pain (from 
scapulae to 
lower buttocks, 
with/without 
radiation in legs) 

Muscle relaxant (single or 
combination, 7 drugs) vs. 
(placebo or other muscle 
relaxant) 

Pain, function, AE 
[short-term ≤ 3 mo.] 

15 RCTs (3,362) 
11 addressed acute LBP 

Not 
specified 

Chou 2017(nonpharm)4 
ACP (update) 
USA 

February 2016 Adults with  
acute (<4 wks.), 
subacute (4-12 
wks.) or chronic 
(> 12 wks.) 
nonradicular or 
radicular  LBP 

Nonpharmacologic, 
nonsurgical therapies: spinal 
manipulation, exercise, multi-
disciplinary rehabilitation, 
acupuncture, massage, mind-
body (yoga, tai chi, MBSR), & 
psychological interventions; 
passive physical therapies 
(interferential, SWD, traction, 
ultrasound, lumbar support, 
taping, EMS, low-level laser, 
superficial heat) 

Pain, function, AE 
[acute <4 wks.] 

114 publications. 6 
RCTs on acute &/or 
subacute LBP: exercise 
(unclear), acupuncture 
(unclear), spinal 
manipulation [2 RCTs of 
acute (239)]. Also 
mentions 2 SLRs (6 
RCTs (unclear). 
Superficial hear (NR). 
Acute radicular pain 
(unclear) 
10 addressed acute LBP 

Not 
specified 
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Systematic Review 
Organization 

Country 

End Search 
Date 

Population Interventions Addressed Outcomes* Eligible Studies by 
Study Design 

(total participants) 

Setting(s) 

Chou 2017(pharm)5 
ACP (update) 
USA 

November 
2016 

Adults with 
acute (<4 wks.), 
subacute (4-12 
wks.) or chronic 
nonradicular or 
radicular LBP 

Systemic pharmacologic 
therapies: acetaminophen, 
NSAIDs, opioids, tramadol, 
tapentadol, antidepressants, 
skeletal muscle relaxants, 
benzodiazepines, anti-seizure, 
& corticosteroid medications 
vs. (placebo, no treatment, or 
other therapies). Also 2 vs. 1 
drug. 

Pain, function, AE 
[acute <4 wks.] 

Drug vs. placebo: 15 
RCTs for acute LBP 
(unclear): 
acetaminophen (1 RCT), 
NSAIDs (5 RCTs), 
opioids (0 RCT), SMR (5 
RCTs), antiseizure drugs 
(0 RCT), systemic 
corticosteroids (2 RCT) 
9 addressed acute LBP 

Not 
specified 

Machado 20176 
Australia 

February 2016 Persons with low 
back or neck 
pain, 
with/without 
radicular pain 

NSAIDs (topical, oral or 
injection) vs. placebo 

Pain, function, 
quality of life, AE 

35 RCTs (unclear)  
19 addressed acute LBP 

Not 
specified 

Paige 20177 
USA 

February 2017 Adults with 
acute (≤ 6 wks.) 
LBP 

Spinal manipulative therapy 
(SMT) 

Pain, function, AE 26 RCTs (unclear): 
short-term pain (1421); 
function (1381); 8 RCTs 
AEs (1041) 
25 addressed acute LBP 

Ambulatory 

Rasmussen-Barr 
2017**8 
Sweden, Switzerland, 
the Netherlands 

June 2015 Age 16 yrs. or 
older, acute, 
subacute or 
chronic sciatica 

NSAID vs. (placebo, other 
NSAID, or other medication) 

Pain, global 
improvement, AE 

10 RCTs (1651); most 
for acute sciatica < 3 
wks. 
9 addressed acute LBP 

Not 
specified 

Rothberg 20179 
USA 

May 2016 Adult with 
nonchronic, 
nonradicular 
LBP (<12 wk.)  

Combined (CAM + standard 
medical care) vs. standard 
medical care  [CAM= SMT, 
massage, exercise or yoga] 

Pain, function 6 RCT: 2 SMT (344), 4 
exercise (930) 
6 addressed acute LBP 

Multiple 

Gagnier 2016**10 
USA, Canada, the 
Netherlands 

September 
2014 

Adults with 
acute (≤ 6 wks.), 
sub-acute or 
chronic 
nonspecific LBP 

Plants used for medicinal 
purposes (herbal medicines, 6 
substances, ingested or 
topical) vs. placebo 

Pain, function 14 RCTs (2,050) 
7 addressed acute LBP 

Not 
specified 

Liu 201611 
China 

June 2015 Adults with  
lumbosacral 
radicular pain 
(from disc 
herniation &/or 
spinal stenosis) 

Transforaminal vs. caudal ESI 
route (using triamcinolone, 
betamethasone, and depo-
medrol) 

Pain, function 8 studies [6 RCTs (278)] 
5 addressed acute LBP 

Not 
specified 
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Systematic Review 
Organization 

Country 

End Search 
Date 

Population Interventions Addressed Outcomes* Eligible Studies by 
Study Design 

(total participants) 

Setting(s) 

Macedo 2016**12 
Canada, Australia, 
Brazil, the Netherlands 

April 2015 Adults with 
acute (< 3 mo.) 
nonspecific LBP 

Motor control exercises vs. (no 
treatment, other treatment, or  
adjunct to other intervention/s) 

Pain, function, 
quality of life, 
recurrence 

3 RCTs (197) 
2 addressed acute LBP 

Not 
specified 

Poquet 2016**13 
Australia 

August 2015 Adults with 
acute/subacute 
nonspecific LBP 
(report section) 

Back schools (therapeutic 
program of exercise & 
education) vs. (another 
treatment, no treatment or 
placebo (sham or attention 
control) 

Pain, function, work 
status, AE 

4 RCT/quasi-RCT (643) 
2 addressed acute LBP 

Not 
specified 

Wei 201614 
China 

January 2016 Adults with LBP 
& lumbosacral 
radicular pain 

Transforaminal vs interlaminar 
ESI 

Pain, function, ESI 
frequency, surgery 
rate, ventral 
epidural spread 

13 studies (931); 9 were 
RCTs 
6 addressed acute LBP 

Not 
specified 

*AHRQ EPC Review; **Cochrane review 

ACP = American College of Physicians AE = adverse effects; ED = emergency department; h = hour(s); ESI = epidural steroid injection; LBP = low back pain; MBSR = 
mindfulness-based stress reduction; NR = not reported; NSAIDS = nonsteroidal anti-inflammatory drugs; EMG-FB = electromyography feedback; OMT = osteopathic 
manipulative treatment; RCT = randomized controlled trial; RUSI = real time ultrasound imaging; SI = sacroiliac; SMT = spinal manipulative therapy; SMR = skeletal muscle 
relaxants; wks. = weeks 
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Appendix I. Evidence Tables: Acute Neck Pain 
Appendix Table I1. Systematic reviews: treatments for acute neck pain 

Systematic Review 
Organization 

Country 

End 
Search 

Date 

Population Interventions Addressed Outcomes Eligible Studies by 
Study Design 

(total participants) 

Setting(s) 

Hidalgo 20171 December 
2015 

Adults Manual therapy Pain; overall health; quality of 
life 

9 RCT (680) 
7 acute pain 

NR 

Bussieres 20162 December 
2015 

NR Neck manipulation, Integrated 
neuromuscular inhibition tech., 
home exercises, multimodal 
care, Supervised graded 
strengthening exercises, LLLT, 
work disability prevention 
interventions, cervical collar, 
cervical traction structured 
patient education, supervised 
qigong exercise, supervised 
yoga, TENS, massage, Work-
based hardening, group 
exercise, 

Pain; function 52 RCT (NR) 
4 acute pain 

Multiple 

Gross 2016**3 May 2014 Adult Exercise therapy as part of a 
multidisciplinary treatment, 
multimodal treatment, or 
exercise requiring manual 
therapy techniques by a trained 
individual 

Pain; function; satisfaction; 
global perceived effect, quality 
of life; AEs 

27 RCT +4 
comparisons (NR) 
1 acute pain 

NR 

Sutton 20164 May 2013 Adults and 
children 

Multimodal care Pain; recovery; function; 
disability; quality of life; 
psychological outcomes; AEs 

14 RCTs (2,502) 
2 acute pain 

Multiple 

Wong 20165 February 
2014 

Mixed ages Manual therapies, passive 
physical modalities, or 
acupuncture 

Pain; recovery; quality of life; 
psychological outcomes; AEs 

38 RCT, cohort and 
case-control (NR) 

Multiple 

Gross 2015**6 November 
2014 

Adults Neck manipulation and 
mobilization 

Pain; function; disability; quality 
of life; psychological outcomes; 
global perceived effect; AEs 

51 RCTs (2,920) 
2 acute pain 

Multiple 

Gross 20137 February 
2012 

Adults Low level laser therapy Pain; function; disability; quality 
of life; patient satisfaction; 
global perceived effect 

17 RCTs (919) 
2 acute pain 

NR 

Kadhim-Saleh 20138 January 
2012 

Adults Low level laser therapy Pain; AEs 8 RCTs (443) 
1 acute pain 

NR 

*AHRQ EPC Review; **Cochrane review 
AE = adverse effects; ED = emergency department; h = hour(s); NR = not reported; NSAIDS = nonsteroidal anti-inflamatory drugs
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Appendix J. Evidence Tables: Fractures 
Appendix Table J1. Systematic reviews: treatments for acute pain attributable to fractures 

Systematic Review End Search 
Date 

Population Interventions 
Addressed 

Outcomes Eligible Studies by 
Study Design 

(total participants) 

Setting(s) 

Zuo 20181 October 
2017 

Older Adults with 
osteoporotic 
compression 
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Percutaneous 
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percutaneous 
kyphoplasty; nerve block; 
conservative treatment 

Pain; function; recovery; 
quality of life; AEs 

18 RCTs 
(1994) 

Not 
specified 

Ameis 20172 
Overview of reviews 

May 2015 Older Adults with 
osteoporotic 
compression 
fractures 

Bracing; 
pharmacotherapy; 
exercise; passive physical 
modalities 

recovery; pain, quality of life; 
depression; AEs 

6 SRs 
(NR) 

Not 
specified 

Hartmann 20173 November 
2014 

Older adults with hip 
fracture 

IV fentanyl; nerve blocks Pain 2 RCTs 
(148) 

Not 
specified 

Goodwin 20164 April 2015 Older adults with hip 
or femoral neck 
fractures 

Orthotics; taping Pain; postural stability; back 
strength; angle of kyphosis 
and fracture union 

6RCT+1OS+2 BA=9 
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Not 
specified 
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hip fracture 

femoral nerve blocks Pain 7 RCTs 
(224) 

EDs 

Ritcey 20166 January 
2014 

Older Adults with 
osteoporotic 
compression 
fractures 

IV opioids Pain 9 RCTs 
(547) 

EDs 

*AHRQ EPC Review; **Cochrane review 
Abbreviations: AE = adverse effects; BA = before-after study; EDs = emergency departments; IV = intravenous; NR = not reported; OS = observational study; SR = systematic 
review 
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Appendix K. Evidence Tables: Renal Colic 
Table K1. Systematic reviews: medical management of renal colic 

Systematic 
Review 

End Search 
Date 

Population  Interventions Addressed Outcomes Eligible Studies 
by Study Design 

(total 
participants) 

Setting(s) 

Pathan 20181  December 
2016 

Adults (16+ 
years) 

NSAIDs with opioids and 
paracetamol 
(acetaminophen); almost all  
intramuscular or intravenous 

Pain reduction at 30 min; 
rescue treatment; acute and 
serious adverse events 

36 RCT (4887) ED 

Sin 20172 April 2016 Adults (16+ 
years) 

Intravenous acetaminophen 
with piroxicam,  
morphine, diclofenac 

Pain reduction after 30 min of 
treatment; 

5 RCT (1745) ED 

Jalili 20163 June 2015 Adults Desmopressin with 
intramuscular or intravenous 
opioids/NSAID (Diclofenac, 
Meperidine, Tramadol, 
Indomethacin) 

Pain reduction at 30 min; 
rescue treatment 

10 RCT (1000) NR (ED likely) 

Afshar 2015**4 November 
2014 

Adults (16+ 
years) 

NSAIDs and non-opioids 
(antispasmodics, calcium 
channel blockers and 
desmopressin); almost all  
intramuscular or intravenous 

Pain reduction at 30 min; 
rescue treatment; Adverse 
event (e.g. gastrointestinal 
bleed, kidney dysfunction) 

50 RCT/quasi-RCT 
(5734) 

NR (ED likely) 

*AHRQ EPC Review; **Cochrane review 
Abreviations: AE = adverse effects; BA = before-after study; EDs = emergency departments; IV = intravenous; NR = not reported;  
NSAIDS = nonsteroidal anti-inflammatory drugs; RCT = randomized controlled trials; SR = systematic review
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Appendix L. Evidence Tables: Orofacial Pain 
Appendix Table L1. Systematic reviews: treatments for dental pain, nonsurgical 

Systematic Review 
Organization 

Country 

End 
Search 

Date 

Population  Interventions 
Addressed 

Outcomes Eligible Studies by 
Study Design 

(total participants) 

Setting(s) 

Aminoshariae 20161 April 2016 Adults Preoperative NSAIDS Pain; AEs 27 RCTs 
(NR) 

Not specified 

Aminoshariae 20162 September 
2015 

Adults undergoing 
endodontic 
treatment 

Antibiotics Pain (time NR) 5 RCTs (271) Not specified 

Ashley 20163 March 
2012 

Children and 
adolescents 
undergoing 
extraction/restoration 
or orthodontic 
procedures 

Preoperative analgesics Pain; AEs 5 RCTs 
(190) 

Dental 
clinics/oral 
surgery 
clinics 

*AHRQ EPC Review; **Cochrane review 
Abreviations: AE = adverse events; NR = not reported; NSAIDS = nonsteroidal anti-inflammatory drug; RCT = randomized controlled trials 
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Appendix M. Evidence Tables: Acute Migraine 
AppendixTable M1. Systematic reviews: treatments for acute migraine 

Systematic Review 
Organization 

Country 

End 
Search 

Date 

Population  Interventions Addressed Outcomes Eligible Studies by 
Study Design 

(total participants) 

Setting(s) 

Menshawy 20181 August 
2016 

Primarily 
adults 

Intranasal sumatriptan Pain relief at 15, 30 minutes, 1 h, 2 
h, 2 to 24 h, 2 to 48 h; clinical 
disability free at 1, 1.5, 2 h; need 
for rescue meds at 2 h; sustained 
pain free at 1 to 24 h; meaningful 
relief; AEs 

16 RCTs 
(5,925) 

Not specified 

Jeric 20182 April 2017 Children and 
adolescents 

Ibuprofen and paracetamol Pain free at 2 h; headache relief at 
2 h; AEs 

3 RCTs 
(201) 
10 SRs 
(unclear) 

Not specified 

Hong 20173 April 2015 Adults Calcitonin gene-related 
peptide (CGRP) 

pain free at 2 h; 2–24 h sustained 
headache relief; phonophobia and 
nausea free at 2 h; 

10 RCTs (6803) Not specified 

Law 2016**4 October 
2015 

Adults Sumatriptan plus naproxen 
tablets 

Pain free at 2 hrs; headache relief; 
sustained pain free at 24 h; AEs 

12 RCTs 
(9,300) 

Not specified 

Orr 20165 NR, likely 
during 
2015 

Adults Injectable medications (28 
different medications) 

Pain improvement; pain intensity; 
headache recurrence; AEs 

68 RCTs 
(unclear) 

Not specified 

Richer 2016**6 February 
2016 

Children and 
adolescents 

Pharmacologic 
interventions by drug and 
route of administration 

Pain free at 2 h; headache relief; 
AEs 

27 RCTs 
(7,630) 

Primary 
care/specialty 
clinics 

Cameron 20157 October 
2013 

Adults Triptans (any mode of 
administration) 

Pain free at 2 h; headache relief at 
2 h; sustained pain free and 
sustained headache relief at 24 h; 
AEs 

133 RCTs 
(unclear, 20,000+) 

Not specified 

Cui 20158 January 
2013 

 Telcagepant, CGRP 
receptor antagonist 

Pain free at 2 h; headache relief at 
2 h; AEs 

8 RCTs 
(4,382) 

Not specified 

Nierenburg 20159 August 
2014 

Adolescent 
and adult 
women (with 
acute 
menstrual 
migraine) 

Triptans, combination 
therapy, prostaglandin 
synthesis inhibitor, 
ergotamine derivative 

Pain free at 2 h; headache relief at 
2 h; sustained pain free and 
sustained headache relief at 24 h; 
AEs 

11 RCTs 
(1,704) 

Not specified 

Choi 201410 2012 Adults IV magnesium sulphate Pain relief at 30 mins; AE 5 RCTs (295) Mixed 
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Systematic Review 
Organization 

Country 

End 
Search 

Date 

Population  Interventions Addressed Outcomes Eligible Studies by 
Study Design 

(total participants) 

Setting(s) 

Bird 2014**11 March 
2014 

Adults Zolmitriptan, any mode of 
administration 

Pain free at 2 h; headache relief; 
sustained pain-free for 24 h; 
sustained headache relief for 24 h; 
AEs 

25 RCTs 
(20,162) 

Primary 
care/specialty 
clinics 

Derry 2014**12 
Overview of 
Cochrane reviews 

October 
2011 

Adults Sumatriptan, all modes of 
administration 

Pain free at 2 h; headache relief at 
2 h; sustained pain free and 
sustained headache relief at 24 h; 
AEs 

111 RCTs 
(52,236) 

Not specified 

Rabbie 2013**13 February 
2013 

Adults Ibuprofen with and without 
antiemetic 

Pain free at 2 h; headache relief; 
sustained pain-free for 24 h; 
sustained headache relief for 24 h; 
AEs 

9 RCTs 
(4,373) 

Not specified 

Law 2013**14 May 2013 Adults Naproxen with and without 
antiemetic 

Pain free at 2 h; headache relief; 
sustained pain-free for 24 h; 
sustained headache relief for 24 h; 
AEs 

4 RCTs 
(2,149) 

Primary 
care/specialty 
clinics 

Kirthi 2013**15 January 
2013 

Adults Aspirin with and without 
antiemetic 

Pain free at 2 h; headache relief; 
sustained pain-free for 24 h; 
sustained headache relief for 24 h; 
AEs 

13 RCTs 
(4,222) 

Not specified 

Derry 2013-
diclofenac**16 

February 
2013 

Adults Diclofenac with and without 
antiemetic 

Pain free at 2 h; headache relief; 
sustained pain-free for 24 h; 
sustained headache relief for 24 h; 
AEs 

5 RCTs 
(1,356) 

Not specified 

Derry 2013-
paracetamol**17 

February 
2013 

Adults Acetaminophen with and 
without antiemetic 

Pain free at 2 h; headache relief; 
sustained pain-free for 24 h; 
sustained headache relief for 24 h; 
AEs 

11 RCTs 
(2,942) 

Not specified 

Derry 2012-
sumatriptan oral**18 

October 
2011 

Adults Sumatriptan, oral tablets Pain free at 2 h; headache relief at 
2 h; sustained pain free and 
sustained headache relief at 24 h; 
AEs 

61 RCTs 
 
(37,250) 

Not specified 

Derry 2012-
sumatriptan 
intranasal**19 

October 
2011 

Adults Sumatriptan, intranasal Pain free at 2 h; headache relief at 
2 h; sustained pain free and 
sustained headache relief at 24 h; 
AEs 

12 RCTs 
(4,755) 

Not specified 

Derry 2012-
sumatriptan 
rectal**20 

October 
2011 

Adults Sumatriptan, rectal Pain free at 2 h; headache relief at 
2 h; sustained pain free and 
sustained headache relief at 24 h; 
AEs 

3 RCTs 
(866) 

Not specified 
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Systematic Review 
Organization 

Country 

End 
Search 

Date 

Population  Interventions Addressed Outcomes Eligible Studies by 
Study Design 

(total participants) 

Setting(s) 

Derry 2012-
sumatriptan 
subcutaneous**21 

October 
2011 

Adults Sumatriptan, subcutaneous Pain free at 2 h; headache relief at 
2 h; sustained pain free and 
sustained headache relief at 24 h; 
AEs 

35 RCTs 
(9,365) 

Not specified 

Sumamo 
Schellenberg 
2012*22 

January 
2012 

Adults  IV, intramuscular, or 
subcutaneous interventions 
from nine drug classes 
(antiemetics, neuroleptics, 
ergotamines, NSAIDS, 
opioids, corticosteroids, 
triptans, magnesium 
sulfate, antihistamines) 

Pain intensity; change in pain; 
headache relief at 1 h; pain free at 
1 h; headache recurrence at 24 h; 
AEs 

69 RCTs 
2 NRCTs 
(unclear) 

ED 

*AHRQ EPC Review; **Cochrane review 
Abreviations: AE = adverse effects; EDs = emergency departments; NR = not reported; NSAIDS = nonsteroidal anti-inflammatory drugs; RCT = randomized controlled trials; SR 
= systematic review 
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Appendix N. Evidence Tables: Sickle Cell Crisis 
Appendix Table N1. Systematic reviews: treatments for acute pain in sickle cell disease 

Systematic 
Review 

End Search 
Date 

Population Interventions Addressed Outcomes Eligible 
Studies by 

Study Design 
(total 

participants) 

Setting(s) 

NHLBI 20141 July 2014 Adults and 
children with 
sickle cell 
disease 

Parenteral opioid therapy 
Meperidine 
NSAIDS 
Around the clock vs intermittent 
analgesics 

Pain (presumed – no specifics 
given or evidence tables provided) 

4 total, RCT 
and 
observational 
 (NR) 

All 
settings 
where 
patients 
present; 
ED or 
outpatient 

Okomo 2017**2 February 
2017 

NR Fluid replacement therapy Pain  0 (0) NR 

van Zuuren 
2015**3 

September 
2015 

Adults and 
children with 
sickle cell 
disease 

Low-molecular-weight heparins Pain 
Requirement for treatment with 
opioids 
Complications 
Quality of life 
Hospitalizations 
Participant satisfaction 
Adverse events 

2 total, 1 RCT 
2 CCT (253) 

All 
settings 
where 
patients 
present; 
ED or 
outpatient 

*AHRQ EPC Review; **Cochrane review 
CCT = controlled clinical trial; ED = emergency department; NR = not reported; NSAIDS = nonsteroidal anti-inflammatory drugs; RCT = randomized controlled trials 
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