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OVERVIEW

Introduction
Ceftriaxone is a third generation cephalosporin antibiotic which has been associated with development of biliary 
sludge and biliary colic when given parenterally and in high doses. Ceftriaxone is also associated with rare 
instances of immunoallergic, usually cholestatic hepatitis similar to the injury associated with other 
cephalosporins.

Background
Ceftriaxone (sef " trye ax' one) is a third generation cephalosporin was approved for use in the United States in 
1984, and it continues to be widely used. Ceftriaxone is available in a parenteral formulation generically and 
under the brand name of Rocephin. It can be given either intravenously or intramuscularly and is indicated for 
therapy of moderate-to-severe bacterial infections caused by susceptible organisms. Typical dose regimens in 
adults are 1 to 2 grams given im or iv in one or two divided doses daily for 7 to 14 days. The parenteral 
cephalosporins are widely used in medicine for serious infections and can be safely given to patients with 
advanced liver disease, dose modifications being required mainly for renal insufficiency. Ceftriaxone is also 
approved for use in children. Ceftriaxone is generally well tolerated; adverse events can include diarrhea, nausea, 
abdominal pain, dyspepsia, headache, and rash. Rare but potentially severe adverse events include Clostridium 
difficile-associated diarrhea, hypersensitivity reactions, angioedema, anaphylaxis and Stevens Johnson 
syndrome/toxic epidermal necrolysis.

Hepatotoxicity
Parenteral administration of ceftriaxone has been associated with development of biliary sludge in 3% to 46% of 
patients. The incidence may be higher in children than adults and is associated with higher doses and longer 
courses of treatment and possibly with fasting or dehydration. The syndrome is referred to as “pseudolithiasis” as 
the sludge and stones consist largely of ceftriaxone and they resolve spontaneously when the drug is stopped, 
indicating that surgery can be avoided. Most cases occur with minimal or no symptoms. Frank symptoms of 
cholecystitis are reported in up to 5% of patients who develop pseudo-lithiasis. Typically, serum enzymes and 
bilirubin levels remain normal even with biliary colic, but in rare instances there is cholestatic jaundice or 
gallstone pancreatitis that can be severe and require surgical intervention. Sludge and symptoms of gallbladder 
disease can arise within a few days of starting therapy, but typically resolve rapidly once ceftriaxone is stopped, 
although sludge and gallstones may be detectable by ultrasound for several months.

Ceftriaxone can also lead to an immunoallergic form of cholestatic hepatitis similar to what has been described 
with other cephalosporins. This reaction is idiosyncratic and is very rare. Symptoms of abdominal pain, nausea, 



pruritis and jaundice arise within 1 to 4 weeks of initiation of therapy and may worsen for 1 to 2 weeks after 
stopping the antibiotic. A cholestatic pattern of serum enzyme elevations and immunoallergic features of fever, 
rash and eosinophilia are common. The injury is usually mild and self-limited.

Likelihood score: B (ceftriaxone is a very likely cause of clinically apparent liver injury and can also lead to 
biliary sludge and “pseudolithiasis” caused by crystallization of ceftriaxone in bile present in the gallbladder or 
biliary tree).

Mechanism of Injury
The mechanism of biliary sludge formation during ceftriaxone therapy appears to be the propensity of 
ceftriaxone to bind calcium and form insoluble crystals in bile in the gallbladder, resulting in biliary sludge or 
frank stones. This complication is not idiosyncratic, being demonstrable in animal models. In a similar manner, 
calcium salts of ceftriaxone can precipitate in urine and lead to sludge in ureters or bladder that are capable of 
causing urinary obstruction or symptomatic kidney and bladder stones. The rare, idiosyncratic acute cholestatic 
liver injury linked to ceftriaxone is probably due to hypersensitivity.

Outcome and Management
In most case reports, recovery has been rapid within 1 to 2 weeks, but some patients have required 
cholecystectomy during the acute illness and stones or sludge may persist for up to several months. The 
immunoallergic form of cholestatic hepatitis generally resolves rapidly and has not been associated with acute 
liver failure or chronic injury.

Drug Class: Antiinfective Agents, Cephalosporins

CASE REPORT

Case 1. Biliary sludge and cholestatic hepatitis during intravenous 
administration of ceftriaxone.(1)
A 73 year old woman with rheumatoid arthritis developed nausea and right upper quadrant pain on the twelfth 
day of therapy with iv ceftriaxone for Klebsiella sepsis. A DISIDA scan demonstrated nonvisualization of the 
gallbladder and no excretion after 4 hours, suggesting common bile duct obstruction. Serum enzymes and 
amylase levels, which had been normal on admission, were increased. Abdominal ultrasound showed multiple 
small calculi in the gallbladder, but no biliary dilatation. Ultrasound done early during the hospitalization (for 
evaluation of renal disease) had shown a normal gallbladder without stones. Ceftriaxone was stopped a few days 
later and her abdominal pain and nausea improved promptly. Four days later, amylase and ALT levels were 
normal. Four weeks later, ultrasound demonstrated disappearance of the gallstones and alkaline phosphatase 
levels were normal.

Key Points

Medication: Ceftriaxone, 1.0 gram iv every 12 hours for 14 days

Pattern: Cholestatic (R=1.7)

Severity: 1+ (no jaundice)

Latency: 12 days

Recovery: Complete in 4 weeks

Other medications: Piroxicam, ranitidine, furosemide, thyroxine, vitamin D, calcium

2 LiverTox

https://www.ncbi.nlm.nih.gov/books/n/livertox/Cephalosporins/


Laboratory Values

Time After
Starting

Time After
Stopping

ALT
(U/L)

Alk P
(U/L)

Bilirubin
(mg/dL)

Other

Pre 51 103 0.2 Admission for GI bleeding

0 Ceftriaxone started (day 7 of hospitalization)

12 days Abdominal pain and nausea: gallbladder sludge

13 days 92 183 0.4 Amylase 513

14 days 252 299 Normal Ceftriaxone stopped

18 days 4 days 52 245 Ultrasound: single gallstone

6 weeks 4 weeks Normal Normal Normal Ultrasound: no gallstones

Normal Values Not given <1.2

Comment
Only 5% to 10% of patients who develop biliary sludge (pseudolithiasis) during ceftriaxone therapy develop 
symptoms of biliary colic and, even with symptoms, patients rarely develop elevations of serum enzymes or 
bilirubin levels. The case described above developed what appeared to be a gallstone pancreatitis and partial 
biliary obstruction leading to mild elevations in serum aminotransferase and alkaline phosphatase levels, but 
without jaundice. The development of ceftriaxone biliary stones during therapy and dissolution afterwards was 
nicely documented in this case report. The biliary symptoms resolved with a day or two and the stones within 4 
weeks of stopping therapy.

PRODUCT INFORMATION
REPRESENTATIVE TRADE NAMES

Ceftriaxone – Generic, Rocephin®

DRUG CLASS

Antiinfective Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH
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CHEMICAL FORMULA AND STRUCTURE
DRUG CAS REGISTRY NO MOLECULAR FORMULA STRUCTURE

Ceftriaxone Sodium 74578-69-1 C18-H18-N8-O7-S3.2Na
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