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Abstract: A 39-year-old male had a stomachache for 10 days before abnormal liver function tests were
detected by a local doctor. Then, he was referred to us and admitted to our hospital for examination
and treatment of elevated transaminases. He had taken benzbromarone to treat his hyperuricemia
for seven months, and we diagnosed him with benzbromarone-induced liver injury. After the
termination of benzbromarone, he finally recovered from his illness. There are several reports about
benzbromarone-induced liver injury. In conclusion, as periodic liver function tests seem not to be
completely performed, clinicians should regularly monitor liver function tests in patients taking
benzbromarone.
Keywords: benzbromarone; drug induced liver injury; hyperuricemia; URAT1; ALF; ACLF

M.; Yamana, Y.; Sasaki-Tanaka, R.;
Kumagawa, M.; Kanezawa, S.;
Mizutani, T.; Matsumoto, N.; Masuzaki,
R.; et al. A Case of Recent Liver Injury
Induced by Benzbromarone. Reports
2022, 5, 8. https://doi.org/10.3390/
reports5010008
Academic Editor: Toshio Hattori
Received: 15 February 2022
Accepted: 4 March 2022
Published: 8 March 2022
Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affiliations.

Copyright: © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses/by/
4.0/).

1. Introduction
Underexcretion of urate is the major cause of hyperuricemia in people with gout
and another cause is the overproduction of urate through the purine degradation pathway [1]. Hyperuricemia is caused by the excess production of uric acid or the reduction
of uric acid excretion [2]. Benzbromarone inhibits urate transporter 1 (URAT1), which is a
major urate transporter involved in renal uric acid reabsorption and excretion [2]. Additionally, benzbromarone has uricosuric action and normalizes serum uric acid levels [2].
Benzbromarone has been compared with allopurinol, which inhibits overproduction of
urate, in chronic gout patients with renal impairment [3]. Benzbromarone demonstrated
a significantly greater reduction in serum uric acid levels compared with the allopurinol
regimen [3]. In Japan, benzbromarone has been used to treat hyperuricemia since 1979 and
is still widely used [4].
There have been several reports that hepatotoxicity is associated with benzbromarone [5–11].
Acute liver injuries including acute liver failure (ALF) have occasionally been observed
in patients treated with benzbromarone [5–9,11]. Benzbromarone and benzarone are used
for the treatment of peripheral venous disorders in Europe, and they induce drug-induced
autoimmune hepatitis and chronic active hepatitis, respectively [10,12]. Benzbromarone
and benzarone have similar structures to amiodarone, which causes mitochondrial toxicity
and liver injury [10]. Liver injury induced by amiodarone causes hepatic steatosis and
benzbromarone also aggravates hepatic steatosis in obese patients [13].
Recently, we had a medical opportunity to observe a patient with benzbromaroneinduced liver injury. The patient had taken this drug for more than 6 months before
his abnormal liver function tests were detected. Periodic liver function tests should be
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performed more frequently in patients with benzbromarone administration. Herein, we
discuss the hepatotoxicity of benzbromarone and its future measures.
2. Case Report
A 39-year-old male had been diagnosed with hyperuricemia and allopurinol was
changed to benzbromarone (Torii Pharmaceutical, Tokyo Japan) 50 mg daily seven months
prior. He was also administered 200 mg of bilastine (Taiho, Tokyo, Japan) daily for his allergic rhinitis six months prior. He also took one tablet of Hyakusosan (unknown company),
Japanese traditional medicine, several times for his epigastric distress three months ago.
Benzbromarone was the only drug he had taken when he came to our hospital. He had no
history of liver diseases but a history of asthma and a history of surgery for his left inguinal
hernia. He was not a drinker of alcohol and had no history of transfusion, tattoo, drug
abuse, or drug allergy. He had no family history of liver diseases.
After he had a stomachache for 10 days, he initially visited a local doctor. There, abnormal liver function tests (aspartate aminotransferase (AST), 1077 IU/L; alanine transaminase
(ALT), 1297 IU/L; γ-glutamyl transpeptidase (γ-GTP), 231 IU/L; total bilirubin, 9.4 mg/dL;
and direct bilirubin, 6.3 mg/dL) were detected. He was immediately referred to us and
admitted to our hospital for examination and treatment of his elevated transaminases.
On admission, his chief complaint was stomachache. His height, body weight, body
mass index, and body temperature were 1.72 m, 71.6 kg, 24.2 kg/m2 , and 37.3 ◦ C, respectively. His consciousness was alert. His bulbar conjunctiva and skin were icteric. His liver
and spleen were not palpable. Edema of the legs was not detected.
The laboratory data on admission are listed in Table 1. Liver dysfunction was observed in addition to severe transaminase levels. Hepatitis viral markers and autoantibodies
were negative. Thyroid function was within normal limits: thyroid stimulating hormone,
1.66 µIU/mL; free tri-iodothyronine, 3.25 pg/mL; and free thyroxine, 1.49 ng/dL. We also
performed a drug lymphocyte stimulation test (DLST). DLST was positive for benzbromarone (stimulation index (SI), 561%), Hyakusosan (SI, 406%), and bilastine (SI, 403%).
These drugs were provided by this patient. On the DLST, the drug at 0.1, 1 or 10-fold of
maximum plasma concentration was added to the lymphocytes separated from our patient’s plasma. Lymphocytes were cultured for 72 h, and 3 H-thymidine was then added [14].
After culturing the lymphocytes for 16–18 h, radioactivity resulting from the uptake of
3 H-thymidine was measured by the cells during deoxyribonucleic acid (DNA) synthesis in
counts per minutes (cpm). The SI was calculated as the ratio of proliferation (cpm) with
the drug/proliferation (cpm) without the drug [14]. Abdominal ultrasound, computed
tomography and magnetic resonance imaging results indicated acute liver injury (Figure 1).
We did not observe any signatures of chronic hepatitis or cirrhosis.
After admission, benzbromarone was immediately stopped. As his liver function
tests had improved (AST, 68 IU/L; ALT, 86 IU/L; γ-GTP, 81 IU/L; and total bilirubin,
3.23 mg/dL), he was discharged on day 27 after admission. After one month and three
months after discharge, his liver function tests were further improved (AST, 28 IU/L and
24 IU/L; ALT, 25 IU/L and 25 IU/L; γ-GTP, (not available) and 22 IU/L; and total bilirubin,
1.98 mg/dL and 0.93 mg/dL). We ruled out acute viral hepatitis, autoimmune hepatitis,
and others. Although DLST were positive for three drugs, he took only benzbromarone on
admission. The score based on the Japanese criteria on drug-induced liver injury was 8,
which strongly suggests drug-induced liver injury by benzbromarone [12]. Finally, we
diagnosed the cause of his liver injury to be benzbromarone.

Table 1. The laboratory data on admission in the present case.
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Values
Item
Values
Item
Values
WBC
5300/μL
TP
7.4 g/dL
HBsAg
negative
RBC
5,260,000/μL Albumin
3.8 g/dL
Anti-HBs
negative
3 of 7
Hemoglobin 15.9 g/dL
T. CHO
159 mg/dL
Anti-HBc
negative
Hematocrit
47.7%
TG
211 mg/dL IgM anti-HBc
negative
Platelets
252,000/μL
BUNin the present
7.1 mg/dL
Anti-HCV
negative
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Uric acid metabolism-related inflammation is involved in the pathogenesis of metabolic syndrome components, such as atherosclerosis and nonalcoholic steatohepatitis [24].
The incidence of metabolic dysfunction-associated liver disease is increasing in cases of
ACLF [25,26]. Drug-induced liver injury presenting as ACLF is an important entity that is
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Drug-induced liver injury presenting as ACLF is an important entity that is not often
addressed as an acute disease in literature [27]. A Japanese nationwide survey demonstrated that drug-induced liver injury was present in 2% of ACLF cases as an acute disease [28]. Careful attention should be given to hyperuricemia and its drugs in patients
with liver diseases.
In the present case, we did not find any abnormality of urine simple test, such as
hematuria, proteinuria, or glycosuria on his admission. Benzbromarone shows protection
for nephrotoxicity with lowering uric acid levels in rat experimental models [29]. There
have been rare reports on benzbromarone-induced nephrotoxicity [30].
The present case took one tablet of Hyakusosan, Japanese traditional medicine, several
times for his epigastric distress three months ago. It is unknown whether the previous use
of a Japanese traditional medicine based on natural products, via a drug–drug interaction
with benzbromarone, can cause drug-induced liver injury. There are many examples of
hepatotoxicity induced by herbal traditional medicine [31–33]. Thus, drug-induced liver
injury is an unpredictable event [34].
Although DLST are positive for three drugs in the present case, the patient took only
benzbromarone at the time of the liver injury. Regarding drug-induced liver injury, both
DLST-positive and DLST-negative cases exist [10,35]. Another limitation of this study is
not performing a liver biopsy, following the patient’s wishes.
4. Conclusions
We report here a case of recent liver injury induced by benzbromarone. Unfortunately,
in Japan, benzbromarone-induced hepatotoxicity is occasionally observed. In patients
treated with benzbromarone, periodic liver function tests should be performed for the
first six months and thereafter following benzbromarone administration, although, druginduced liver injury is an unpredictable event.
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