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OVERVIEW

Ampicillin is an oral, third generation aminopenicillin and is used widely to treat mild-to-severe infections due
to susceptible organisms. Ampicillin has been linked with idiosyncratic liver injury, but very rarely and in largely
in isolated case reports.

Background

Ampicillin (am" pi sil' in) is an oral, third generation penicillin that is one of the most commonly used
antibiotics worldwide. Ampicillin has been available in the United States since the mid-1960s and continues to
be widely used for bacterial infections in both children and adults. Ampicillin is indicated for mild-to-severe
upper respiratory tract infections caused by susceptible agents, such as (but not limited to) Escherichia coli,
Hemophilus influenzae, Listeria monocytogenesis, Neisseria gonorrhoeae, Proteus mirabilis, Salmonella,
Shigella, Staphylococcus aureus (non-penicillinase producing), Staphylococcus epidermidis, and Streptococcus
pneumoniae. Ampicillin is also used for pneumonia, meningitis, endocarditis and uncomplicated gonorrhea.
Ampicillin is available orally in multiple generic formulations as capsules of 250 and 500 mg and is usually given
in doses of 250 to 500 mg every 6 to 8 hours for 7 to 14 days. Ampicillin is also available in parenteral form
(intramuscular and intravenous) and recommended doses are 2 to 4 grams daily in divided doses given every 4
to 6 hours. Side effects are usually mild and self-limited and can include diarrhea, nausea and vomiting, fatigue,
headache, and rash. Rare but potentially serious adverse events include hypersensitivity reactions, anaphylaxis,
severe skin rash, Stevens Johnson syndrome, C. difficile diarrhea, neutropenia, aplastic anemia and
thrombocytopenic purpura.

Hepatotoxicity

Rare instances of idiosyncratic liver injury have been reported in persons receiving the aminopenicillins. The
incidence is far lower with ampicillin than occurs with amoxicillin, occurring probably in less than 1 in 100,000
exposed persons. Cases are characterized by a short latency period of a few days to as long as two weeks. The
onset of liver injury can occur after the antibiotic is stopped. The serum enzyme pattern associated with
aminopenicillin liver injury has included a hepatocellular pattern with marked elevations in ALT and AST, and
minimal elevations in alkaline phosphatase and rapid recovery after withdrawal. In addition, cholestatic forms of
hepatic injury with marked alkaline phosphatase elevations (as also seen with penicillin-induced liver injury)
have also been described, some of which have been associated with prolonged cholestasis and, rarely, with
vanishing bile duct syndrome. The onset of hepatic injury may be accompanied by skin rash, toxic epidermal
necrolysis or Stevens Johnson syndrome. Autoantibodies are uncommon.

Likelihood score: C (probable but rare cause of clinically apparent liver injury).
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Mechanism of Injury

The cause of the liver injury associated with ampicillin use is probably hypersensitivity or allergy. Cases of
recurrence upon rechallenge or reexposure have been reported.

Outcome and Management

In the few cases of ampicillin related acute liver injury that have been described, most patients have recovered,
although recovery has been slow in some cholestatic instances (2 to 6 months). Rare instances of acute liver
failure and several cases of vanishing bile duct syndrome have been reported with ampicillin induced liver
injury. Corticosteroids have often been used to treat the allergic manifestations and, while they may improve
fever and rash promptly, their efficacy in ameliorating the accompanying liver disease has not been shown.
Instances of recurrence of liver injury with reexposure to the aminopenicillins and recurrence with exposure to
cephalosporins have been reported. Patients with aminopenicillin induced hepatitis should avoid reexposure to
other penicillins and should take cephalosporins with caution.

Drug Class: Antiinfective Agents, Aminopenicillins
Other Drugs in the Subclass, Aminopenicillins: Amoxicillin, Amoxicillin-Clavulanate, Ampicillin-Sulbactam,

Bacampicillin, Pivampicillin
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course of cefuroxime [bilirubin 0.7 mg/dL, ALT 427 U/L, Alk P 646 U/L], resolving within 2 months, suggesting
cross sensitivity to hepatic injury between cephalosporins and ampicillin).

Kokli S, Koksal AS, Asil M, Kiyici H, Coban S, Arhan M. Probable sulbactam/ampicillin-associated prolonged
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(Among 899 cases of drug induced liver injury enrolled in a US prospective study between 2004 and 2013, 323
[36%] were attributed to antibiotics of which 106 [12%] were due to penicillins including one to 1st, three to 2nd
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2017;152:1078-89. PubMed PMID: 28043905.

(A genome wide association study done on 862 Caucasian patients with drug induced liver injury demonstrated a
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‘possible” DRESS syndrome; specific penicillins accounting for the cases were not provided).
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adverse drug event of antibiotics: a case report and review of the literature. Chemotherapy. 2017;62:367-73.
PubMed PMID: 28934748.

(20 year old woman received 4 antibiotics [amoxicillin, ciprofloxacin, cefazolin and clindamycin] and
acetaminophen within weeks of developing rash, fever and jaundice [bilirubin 3.7 mg/dL, ALT 1219 U/L, Alk P
143 U/L, GGT 201 U/L, INR 1.6], with worsening and signs of hepatic failure but subsequent spontaneous and
complete resolution, the specific cause being obscure because of the many drug exposures).

Takeuchi Y, Shinozaki T, Kumamaru H, Hiramatsu T, Matsuyama Y. Analyzing intent-to-treat and per-protocol
effects on safety outcomes using a medical information database: an application to the risk assessment of
antibiotic-induced liver injury. Expert Opin Drug Saf. 2018;17:1071-9. PubMed PMID: 30252549.

(Cohort matching of cases with vs without antibiotic therapy in a large electronic medical record database from the
University of Tokyo Hospital from 2011 to 2015 with adjustments found rates of liver test abnormalities within
30 days of starting penicillins [25.2 per 1000] was higher than that of fluoroquinolones [11.4] and macrolide
antibiotics [8.1] as well as controls [6.5 to 7.1]).

Cirulli ET, Nicoletti P, Abramson K, Andrade R], Bjornsson ES, Chalasani N, Fontana R], et al; Drug-Induced
Liver Injury Network (DILIN) investigators. International DILI consortium (iDILIC). A missense variant in
PTPN22 is a risk factor for drug-induced liver injury. Gastroenterology. 2019;156:1707-16.e2. PubMed
PMID: 30664875.

(Genome wide association studies on 2048 patients with drug induced liver injury and 12,439 controls identified a
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PTPN22 being a cellular kinase involved in modulation of immune reactions).


https://www.ncbi.nlm.nih.gov/pubmed/25618544
https://www.ncbi.nlm.nih.gov/pubmed/28043905
https://www.ncbi.nlm.nih.gov/pubmed/25981739
https://www.ncbi.nlm.nih.gov/pubmed/28934748
https://www.ncbi.nlm.nih.gov/pubmed/30252549
https://www.ncbi.nlm.nih.gov/pubmed/30664875

	OVERVIEW
	PRODUCT INFORMATION
	CHEMICAL FORMULA AND STRUCTURE
	ANNOTATED BIBLIOGRAPHY

