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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.
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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 path-
way [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]. Addi-
tionally, 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 benzbromarone-
induced 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 aller-
gic 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, abnor-
mal 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, respec-
tively. 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 ob-
served 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 benzbro-
marone (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 pa-
tient’s plasma. Lymphocytes were cultured for 72 h, and 3H-thymidine was then added [14].
After culturing the lymphocytes for 16–18 h, radioactivity resulting from the uptake of
3H-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.
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Table 1. The laboratory data on admission in the present case.

Item 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

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 BUN 7.1 mg/dL Anti-HCV negative
PT 78% Creatinine 0.85 mg/dL Anti-HIV negative

INR 1.15 CK 72 IU/L IgM anti-HAV negative
AST 1008 IU/L Amylase 47 IU/L IgA anti-HEV negative
ALT 1241 IU/L BS 112 mg/dL IgG 1955 mg/dL
LDH 369 IU/L HbA1c 5.8% IgA 463 mg/dL
γ-GTP 186 IU/L NH3 52 µg/dL IgM 36 mg/dL

ALP 1241 IU/L CRP 0.47 mg/dL IgE 680 IU/mL
T. Bil 9.71 mg/dL AFP 18.0 ng/mL ANA negative
D. Bil 7.22 mg/dL sIL2R 2530 U/mL AMAM2 negative

WBC: white blood cells, RBC: red blood cells, PT: prothrombin time, INR: international normalized ratio, AST: as-
partate aminotransferase, ALT: alanine aminotransferase, LDH: lactate dehydrogenase, ALP: alkaline phosphatase,
γ-GTP: γ-glutamyl transpeptidase, T. Bil: total bilirubin, D. Bil: direct bilirubin, TP: total protein, T.CHO: total
cholesterol, TG: triglyceride, BUN: blood urea nitrogen, Cre: creatinine, CK: creatine kinase, BS: blood sugar,
HbA1c: hemoglobin A1c, NH3: ammonia, CRP: C-reactive protein, AFP: alpha fetoprotein, sIL-2R: soluble
interleukin-2 receptor, HBsAg: hepatitis B surface antigen, anti-HBs: anti-hepatitis B surface antibody, anti-HBc:
anti-hepatitis B core antibody, anti-HCV: anti-hepatitis C virus antibody, anti-HIV: anti-human immunodeficiency
virus antibody, Ig: immunoglobulin, ANA: anti-nuclear antibody, AMAM2: anti-mitochondrial M2 antibody.

Reports 2022, 5, x FOR PEER REVIEW 3 of 7 
 

 

Table 1. The laboratory data on admission in the present case. 

Item 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 

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 BUN 7.1 mg/dL Anti-HCV negative 
PT 78% Creatinine 0.85 mg/dL Anti-HIV negative 

INR 1.15 CK 72 IU/L IgM anti-HAV negative 
AST 1008 IU/L Amylase 47 IU/L IgA anti-HEV negative 
ALT 1241 IU/L BS 112 mg/dL IgG 1955 mg/dL 
LDH 369 IU/L HbA1c 5.8% IgA 463 mg/dL 
ϓ-GTP 186 IU/L NH3 52 μg/dL IgM 36 mg/dL 

ALP 1241 IU/L CRP 0.47 mg/dL IgE 680 IU/mL 
T. Bil 9.71 mg/dL AFP 18.0 ng/mL ANA negative 
D. Bil 7.22 mg/dL sIL2R 2530 U/mL AMAM2 negative 

WBC: white blood cells, RBC: red blood cells, PT: prothrombin time, INR: international normal-
ized ratio, AST: aspartate aminotransferase, ALT: alanine aminotransferase, LDH: lactate dehydro-
genase, ALP: alkaline phosphatase, γ-GTP: γ-glutamyl transpeptidase, T. Bil: total bilirubin, D. Bil: 
direct bilirubin, TP: total protein, T.CHO: total cholesterol, TG: triglyceride, BUN: blood urea ni-
trogen, Cre: creatinine, CK: creatine kinase, BS: blood sugar, HbA1c: hemoglobin A1c, NH3: am-
monia, CRP: C-reactive protein, AFP: alpha fetoprotein, sIL-2R: soluble interleukin-2 receptor, 
HBsAg: hepatitis B surface antigen, anti-HBs: anti-hepatitis B surface antibody, anti-HBc: anti-
hepatitis B core antibody, anti-HCV: anti-hepatitis C virus antibody, anti-HIV: anti-human immu-
nodeficiency virus antibody, Ig: immunoglobulin, ANA: anti-nuclear antibody, AMAM2: anti-
mitochondrial M2 antibody. 

 
(a) 

  
(b) (c) 

Figure 1. Cont.



Reports 2022, 5, 8 4 of 7Reports 2022, 5, x FOR PEER REVIEW 4 of 7 
 

 

  
(d) (e) 

Figure 1. Findings of abdominal ultrasound (US) (a), computed tomography (CT) (b,c) and magnetic 
resonance imaging (MRI) (d,e) examinations. US indicated acute liver injury with thickening of the 
gall bladder wall and minimal ascites on the underside of the liver (a). The contrast-enhanced CT 
scan also indicated acute liver injury with thickening of the gall bladder wall (b,c). MRI indicated 
acute liver injury with periportal abnormal intensity (d) and thickening of the gall bladder wall (e). 

3. Discussion 
A male patient with liver injury induced by benzbromarone is presented. He took 

benzbromarone for seven months, but after the stoppage of benzbromarone, his abnormal 
liver function tests were improved. Other liver diseases, such as viral hepatitis and auto-
immune liver diseases, were ruled out. Zhang et al. reported nine cases of benzbromar-
one-induced hepatotoxicity with liver failure associated with benzbromarone [11]. In only 
one of these nine cases, the course of benzbromarone was more than 6 months [15]. Of 
note, even though more than 6 months had passed since the commencement of benzbro-
marone, it is possible that benzbromarone could induce liver injury, including ALF [9]. 

For more than 30 years, benzbromarone has been used in Japan. Imai et al. reported 
that a periodic liver function test (1–90 days of initial benzbromarone administration) was 
implemented in only 28.7% of patients [16]. As benzbromarone occasionally causes severe 
hepatotoxicity, periodic liver function tests should be performed for the first six months 
and thereafter following benzbromarone administration. 

Outside of Asian countries, hepatotoxicity associated with benzbromarone may be a 
relatively rare event [17]. Benzbromarone has not been approved for use in the United 
States because of concerns over reports of acute liver injury and associated deaths [18]. 
Poor cytochrome P450 (CYP)2C9 metabolizers may be at a heightened risk of benzbro-
marone-induced hepatotoxicity [19]. Modification of the P450 enzyme by the reactive me-
tabolite could be a common trait of drugs that induce idiosyncratic hepatotoxicity [20]. 
The metabolic activation of benzbromarone can induce the mitochondrial membrane per-
meability transition [21]. If users of benzbromarone have important nucleotide polymor-
phisms associated with adverse events, the hepatotoxicity associated with benzbromar-
one may decrease. This is the case for the Nudix hydrolase 15 (NUDT15) polymorphism 
in users of azathioprine [22]. Further investigation is needed. 

Rana et al. determined the number of reports for hepatotoxicity at a group level and 
an individual drug level using the reporting odds ratio (ROR) [23]. Benzbromarone, 
troglitazone, isoniazid, and rifampin had ROR values higher than 18, and were associated 
with mitochondrial mechanisms of toxicity [23]. They also reported that an older mean 
patient age was associated with cases of drug-induced liver injury that act through a mi-
tochondrial mechanism, as mitochondrial function declines with age. However, our case 
is a 39-year-old male. 

Uric acid metabolism-related inflammation is involved in the pathogenesis of meta-
bolic 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 

Figure 1. Findings of abdominal ultrasound (US) (a), computed tomography (CT) (b,c) and magnetic
resonance imaging (MRI) (d,e) examinations. US indicated acute liver injury with thickening of the
gall bladder wall and minimal ascites on the underside of the liver (a). The contrast-enhanced CT
scan also indicated acute liver injury with thickening of the gall bladder wall (b,c). MRI indicated
acute liver injury with periportal abnormal intensity (d) and thickening of the gall bladder wall (e).

3. Discussion

A male patient with liver injury induced by benzbromarone is presented. He took
benzbromarone for seven months, but after the stoppage of benzbromarone, his abnormal
liver function tests were improved. Other liver diseases, such as viral hepatitis and autoim-
mune liver diseases, were ruled out. Zhang et al. reported nine cases of benzbromarone-
induced hepatotoxicity with liver failure associated with benzbromarone [11]. In only one
of these nine cases, the course of benzbromarone was more than 6 months [15]. Of note,
even though more than 6 months had passed since the commencement of benzbromarone,
it is possible that benzbromarone could induce liver injury, including ALF [9].

For more than 30 years, benzbromarone has been used in Japan. Imai et al. reported
that a periodic liver function test (1–90 days of initial benzbromarone administration) was
implemented in only 28.7% of patients [16]. As benzbromarone occasionally causes severe
hepatotoxicity, periodic liver function tests should be performed for the first six months
and thereafter following benzbromarone administration.

Outside of Asian countries, hepatotoxicity associated with benzbromarone may be
a relatively rare event [17]. Benzbromarone has not been approved for use in the United
States because of concerns over reports of acute liver injury and associated deaths [18]. Poor
cytochrome P450 (CYP)2C9 metabolizers may be at a heightened risk of benzbromarone-
induced hepatotoxicity [19]. Modification of the P450 enzyme by the reactive metabo-
lite could be a common trait of drugs that induce idiosyncratic hepatotoxicity [20]. The
metabolic activation of benzbromarone can induce the mitochondrial membrane permeabil-
ity transition [21]. If users of benzbromarone have important nucleotide polymorphisms
associated with adverse events, the hepatotoxicity associated with benzbromarone may
decrease. This is the case for the Nudix hydrolase 15 (NUDT15) polymorphism in users of
azathioprine [22]. Further investigation is needed.

Rana et al. determined the number of reports for hepatotoxicity at a group level
and an individual drug level using the reporting odds ratio (ROR) [23]. Benzbromarone,
troglitazone, isoniazid, and rifampin had ROR values higher than 18, and were associated
with mitochondrial mechanisms of toxicity [23]. They also reported that an older mean
patient age was associated with cases of drug-induced liver injury that act through a
mitochondrial mechanism, as mitochondrial function declines with age. However, our case
is a 39-year-old male.

Uric acid metabolism-related inflammation is involved in the pathogenesis of metabolic
syndrome components, such as atherosclerosis and nonalcoholic steatohepatitis [24]. The inci-
dence of metabolic dysfunction-associated liver disease is increasing in cases of ACLF [25,26].
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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 demon-
strated that drug-induced liver injury was present in 2% of ACLF cases as an acute dis-
ease [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, drug-
induced liver injury is an unpredictable event.
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