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Abstract Amoxicillin—clavulanate is the most common
drug involved in drug-induced liver injury and the single
most frequently prescribed product leading to hospitaliza-
tion for drug-induced liver disease in Spain. The liver
damage most frequently associated with amoxicillin—
clavulanate is cholestasic type. The latency period between
first intake and onset of symptoms is 3-4 weeks on
average. A 76-year-old man developed fever, pruritus, and
jaundice 3 weeks after having completed treatment with
amoxicillin—clavulanate. Liver function tests showed cho-
lestasic hepatitis (up to 50.75 mg/dL of total serum
bilirubin level). The ultrasound-guided liver biopsy
revealed severe canalicular cholestasis and portal and
lobular eosinophilic infiltrates. Prednisone and ursodeox-
ycholic acid therapy were then prescribed. The patient
became symptom-free with normal liver function tests.
Amoxicillin—clavulanate can cause hepatocellular, choles-
tasic, or mixed liver injury. The presence of eosinophilic
infiltrates in the liver biopsy and the clinical signs of
hypersensitivity in some of the cholestasic cases suggest a
pathophysiological immunoallergic mechanism. For this
reason, corticosteroid treatment should be considered for
patients with severe cholestasic liver injury.
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Introduction

Amoxicillin—clavulanate is the most common drug involved
in drug-induced liver injury and the single most frequently
prescribed product leading to hospitalization for drug-
induced liver disease in Spain [1-3].

The liver damage most frequently associated with
amoxicillin—clavulanate is cholestasic type (with reported
total bilirubin levels ranging between 0.6 and 36.9 mg/dL)
[1], although hepatocellular injury and mixed patterns
have also been described [4]. The pathophysiological
mechanisms of this liver toxicity are unknown. Metabolic
determinants may play a greater role in the origin of the
hepatocellular injury, whereas immunological factors may
be more important in the pathogenesis of cholestasis [4].
The latency period between first intake and onset of
symptoms is 3—4 weeks on average [3]. Except for the
withdrawal of the drug, there is no specific therapy for this
condition [1]. Corticosteroid treatment has been suggested
[5] and occasionally reported [6, 7].

We report a case of severe cholestasic hepatitis associ-
ated with amoxicillin—clavulanate in which bilirubin levels
reached 50.75 mg/dL, and we describe its evolution
following corticosteroid therapy.

Case Report

A 76-year-old man developed fever (39°C), weakness,
pruritus, and jaundice 3 weeks after having completed
treatment with amoxicillin—clavulanate (875/125 mg three
times daily, p.o., for 7 days) for a respiratory infection. He
denied nausea, vomiting, diarrhea, or abdominal pain. The
patient had a previous history of hypertension treated with
diet. He had no known drug allergies and denied alcohol,
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illicit drug use, or recent travel. He received no other
medications and he did not take mushrooms or medicinal herbs.

On physical examination at admission, the patient was
jaundiced and showed skin scratching lesions without
underlying rash, an axillary temperature of 39.3°C, an
arterial blood pressure of 120/70 mmHg, and a heart rate of
80 bpm. There was no adenopathy and the exam of his
thorax and abdomen was unremarkable (no visceromegaly
nor tenderness or pain in the right upper quadrant was
observed). Laboratory assessment showed the following:
hemoglobin, 12.9 g/dL (normal, 12-16 g/dL); white blood
cell count, 5,100/uL (normal, 4,500—10,000/uL; neutrophils,
63%; eosinophils, 8.3%); platelet count, 114,000/uL
(normal, >130,000/uL); prothrombin time, 11.3 s (normal,
10.3-12.3 s); serum glucose 6.3 mmol/L (normal, 4.4—
6.1 mmol/L); BUN 24 mg/dL (normal, 10-35 mg/dL);
serum creatinine, 1.0 mg/dL (normal, 0.6-1.1 mg/dL);
serum sodium, 133 mEq/L (normal, 135-145 mEq/L); serum
potassium, 4.1 mEq/L (normal, 3.5-5.5 mEq/L); serum
chloride, 102 mEg/L (normal, 95-105 mEq/L); C-reactive
protein, 7.6 mg/L (normal, <7 mg/L); and serum albumin,
4 g/dL (normal, 3.5-5.2 g/dL). Liver function tests showed a
cholestasic and cytolytic profile (Table 1). Complete labora-
tory evaluation included negative serologies for hepatitis A,
B, C, Epstein—Barr virus, and cytomegalovirus and negative
assays for anti-nuclear, anti-mitochondria, and anti-smooth
muscle antibodies. Ceruloplasmin, alpha-1 anti-trypsin, and
serum iron levels were all in the normal range. Chest
roentgenogram was also normal, and serial blood and urine
cultures were negative. Hepatic ultrasound, abdominal
computed tomography, and magnetic resonance cholangiog-
raphy did not show any significant abnormality.

Since the patient suffered a progression in cholestasis
(up to 50.75 mg/dL of total serum bilirubin level; Table 1),
an ultrasound-guided liver biopsy was performed at day41
from cessation of therapy with amoxicillin—clavulanate.
The histological study of this sample revealed severe
canalicular cholestasis with bile plugs in dilated bile
canaliculi, ductopenia, fibrosis, giant cell transformation,
steatosis, portal and lobular eosinophilic infiltrates, and
necrosis predominating in the central zones, suggestive of
drug reaction (Fig. 1).

Prednisone (I mg/kg/day) and ursodeoxycholic acid
(13 mg/kg/day) [8] were then prescribed (day 41 from
cessation of therapy with amoxicillin—clavulanate). This
treatment was promptly followed by an improvement in the
clinical status of the patient and in the laboratory test results
(in 5 days, total serum bilirubin levels descended from
50.75 to 9.76 mg/dL, Table 1). After 10 weeks of
corticosteroid therapy (full dose of 1 mg/kg/day for 15 days
followed by a progressive initial descent of 10 mg every
week), the patient became symptom-free with normal liver
function tests (Table 1).
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Fig. 1 Ultrasound-guided liver biopsy performed at day 41 from
cessation of therapy with amoxicillin—clavulanate, revealing severe
canalicular cholestasis with bile plugs in dilated bile canaliculi,
ductopenia, fibrosis, giant cell transformation, steatosis, portal and
lobular eosinophilic infiltrates, and necrosis predominating in the
central zones, suggestive of drug reaction (H&E stain, x250)

Discussion

Amoxicillin—clavulanate was first commercialized in 1984,
and the first report of toxic hepatitis related to this drug was
reported from the Netherlands [10]. The calculated incidence
of amoxicillin-associated hepatotoxicity ranges between 1
and 17 per 100,000 prescriptions [11-13].

In this case, treatment with amoxicillin—clavulanate
could “probably” be related to the observed hepatic injury,
according to the scale (“definite or highly probable,”
“probable,” “possible,” “unlikely,” and “excluded”) of the
Council for International Organizations of Medical Sciences/
Roussel Uclaf Causality Assessment Method [9].

Some studies suggest that higher doses [14] and longer
duration of therapy [12] are predisposing conditions to
develop amoxicillin/clavulanate-associated toxic hepatitis,
whereas other reports contradict these findings and consider
age a major risk factor [15]. On the other hand, duration of
therapy and age seem to be linked to the cholestasic and
mixed pattern of liver injury [1]. The evolution of this
hepatotoxicity is usually self-limited, and 7% unfavorable
outcomes (defined as death, need for transplantation, or
persistent liver damage) have been reported [1]. Cholestasis
generally resolves after 3 months [4], and high serum
bilirubin levels are considered predictors for progression to
fulminant liver failure [3].

The presence of eosinophilic infiltrates in the liver
biopsy and the clinical signs of hypersensitivity (fever,
rash) in 38% of the cases suggest a pathophysiological
immunoallergic mechanism [1]. For this reason, and
although no controlled trials have been performed to
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ascertain its efficacy [16], corticosteroid treatment is
considered for patients with severe jaundice [7]. In our
case, we employed an initial dose of 1 mg/kg/day, similar
to that recommended for autoimmune hepatitis [17],
followed by a progressive descent guided by the clinical
and laboratory test responses. The evolution of this case
could support the use of corticosteroids in patients with
severe cholestasic hepatitis associated with amoxicillin—
clavulanate.
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