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OVERVIEW

Introduction

The combination of ticarcillin and clavulanate provides an extended-spectrum penicillin with a beta-lactamase
inhibitor and was previously used to treat serious bacterial infections due to susceptible organisms. Given
parenterally, ticarcillin-clavulanate can cause mild transient aminotransferase elevations, and therapy has been
linked to instances of acute cholestatic liver disease similar to that described commonly with amoxicillin-
clavulanate (Augmentin).

Background

The combination of ticarcillin, a fourth generation penicillin, and clavulanate combines the extended-spectrum
of ticarcillin with beta-lactamase inhibitory activity of clavulanic acid. Neither ticarcillin nor ticarcillin-
clavulanate are commercially available in the United States, the combination having been withdrawn from the
market in 2015. This combination was indicated for serious infections of the lower respiratory tract, urinary
tract, bones and joints and skin. The extended-spectrum of ticarcillin made it an appropriate agent in therapy of
Pseudomonas aeruginosa. Ticarcillin also has extended activity against some Enterobacter and Proteus.
Ticarcillin is poorly absorbed by mouth and requires parenteral administration. The combination of ticarcillin
and clavulanate was approved for use in the United States initially in 1985 under the trade name of Timentin.
The combination was provided as 3 grams of ticarcillin with 100 mg of clavulanate which was typically given
intravenously every 4 to 6 hours for 5 to 14 days. Common side effects of ticarcillin included nausea, epigastric
discomfort, diarrhea, headache, dizziness, rash and hypersensitivity reactions. Rare but potentially serious
adverse events included anaphylaxis, hypersensitivity syndrome, renal dysfunction and Stevens Johnson
syndrome.

Hepatotoxicity

Intravenous therapy with ticarcillin and clavulanate has been associated with elevations in serum
aminotransferase levels in up to 10% of patients; however, these abnormalities were usually subclinical and self-
limited. More important were rare instances of acute cholestatic liver injury arising several days to several weeks
after initiation of ticarcillin-clavulanate. This hepatic injury resembled that caused by amoxicillin-clavulanate
and was probably caused by the beta-lactamase inhibitor rather than the ticarcillin. However, too few cases were
described in the literature to define the clinical characteristics of the idiosyncratic liver injury.

Likelihood score: D (possible rare cause of clinically apparent liver injury).
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Mechanism of Injury

The cause of the liver injury associated with the combination of ticarcillin and clavulanate was probably
hypersensitivity to the clavulanic acid. However, the possibility exists that some instances of hepatotoxicity
following this combination were due to ticarcillin.

Outcome and Management

In the few cases of cholestatic liver injury following therapy with ticarcillin-clavulanate that have been described,
resolution occurred rapidly in one patient whereas the second died of an underlying disease before recovery was
complete. Cases of fatalities and chronic cholestasis have been described after amoxicillin-clavulanate therapy
which is a much more commonly prescribed combination.

Drug Class: Antiinfective Agents, Penicillins (Fourth Generation)

Other Drugs in the Class: Piperacillin, Piperacillin-Tazobactam, Ticarcillin

PRODUCT INFORMATION
REPRESENTATIVE TRADE NAMES

Ticarcillin-Clavulanate — Generic, Timentin®

DRUG CLASS

Antiinfective Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH
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https://www.ncbi.nlm.nih.gov/books/n/livertox/PenicillinFourthGen/
https://www.ncbi.nlm.nih.gov/books/n/livertox/Piperacillin/
https://www.ncbi.nlm.nih.gov/books/n/livertox/PiperacillinTazob/
https://www.ncbi.nlm.nih.gov/books/n/livertox/Ticarcillin/
https://dailymed.nlm.nih.gov/dailymed/search.cfm?labeltype=all&query=ticarcillin+clavulanate
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Devarbhavi H, Andrade R]. Drug-induced liver injury due to antimicrobials, central nervous system agents, and
nonsteroidal anti-inflammatory drugs. Semin Liver Dis. 2014;34:145-61. PubMed PMID: 24879980.

(Review of drug induced liver injury from various classes of agents, mentions that amoxicillin-clavulanate is the
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based cohort study. Pharmacotherapy. 2014;34:336-49. PubMed PMID: 24865821.
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Nicoletti P, Aithal GP, Bjornsson ES, Andrade R], Sawle A, Arrese M, Barnhart HX, et al; International Drug-
Induced Liver Injury Consortium, Drug-Induced Liver Injury Network Investigators, and International
Serious Adverse Events Consortium. Association of liver injury from specific drugs, or groups of drugs, with
polymorphisms in HLA and other genes in a genome-wide association study. Gastroenterology.
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(Among 824 patients who underwent outpatient parenteral antibiotic therapy for at least 2 weeks, 210 [25%]
developed eosinophilia including 58 of 207 [28%] who received “penicillins” of whom 3 developed signs of
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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
variant in PTPN22 which was highly associated with liver injury, allele frequency being 0.12 among cases and
0.08 among controls with highest association in Northern Europeans and in cases of amoxicillin clavulanate,
PTPN22 being a cellular kinase involved in modulation of immune reactions).
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