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Abstract

Background: Benzbromarone is a uricosuric drug that has been used in the treatment of gout over the last 30
years. Due to its potent inhibition of the dominant apical (luminal) urate exchanger in the human proximal tubule
URAT1, it reduces the urate reabsorption, diminishing serum urate levels and therefore preventing gout flares.

Main body of the abstract: Through several clinical trials, Benzbromarone has been proved effective and safe,
inclusive in patients with chronic kidney disease and as combination therapy with allopurinol. Due to hepatotoxicity
reports, it was withdrawn from the European market by the manufacturer, however many authors have questioned
the product’s withdrawal due to a lack of clinical evidence in order to support its hepatotoxicity. Benzbromarone is
still available in several European countries, New Zealand, Brazil and several other countries. Despite the product’s

patients with an already known liver condition.

marketing over more than 20 years after the first hepatotoxicity reports, we have found only five reports in our
literature search, and no prospective or retrospective study correlating hepatotoxicity with benzbromarone use.

Short conclusion: Benzbromarone is a safe and effective molecule for the treatment of gout. However, due to in
vitro and in vivo data related to hepatotoxicity, it is prudent to prescribe it with some caution, especially for

Background

Gout is the most prevalent inflammatory arthropathy in
the general population [1]. It is triggered by an accumu-
lation of monosodium urate crystals in the joint space,
leading to inflammation and extreme pain [2]. The pri-
mary risk factor for its occurrence is hyperuricemia [2].
Therefore, this pathology reflects an intersection of
metabolic and inflammatory disturbances [3, 4].

Patients experiencing gout flare complain of intense
joint pain, but these events do not typically exceed one
week [5]. However, in some cases, it is possible to ob-
serve a prolonged inflammatory response. This is often a
result of inadequate treatment or refractory disease and
can lead to the subsequent onset of tophi, macroscopic
urate aggregates, among other substances, which can
lead to joint destruction and physical limitation. This
condition is known as tophaceous gout [2].
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Treatment for gout is divided in two steps: managing
the gout flares and the long-term therapy [6]. The goal
of the first step is to control pain and inflammation,
primarily through anti-inflammatory agents [6]. In the
second step, the therapeutic target is the reduction of
the abnormally elevated levels of serum urate (sUA).
Reducing sUA levels not only prevents recurrence but
also addresses other systemic effects of hyperuricemia,
such as elevated risk for cardiovascular incidents and
chronic kidney disease [6-8].

Several strategies are used to reduce sUA. These
include xanthine oxidase inhibitors such as allopurinol,
uricases such as pegloticase, and uricosuric agents such
as probenecid and benzbromarone [6].

Benzbromarone is a potent uricosuric agent that has
been used to treat gout for over three decades [9]. Des-
pite its demonstrated efficacy, this drug was never ap-
proved in the United States. It has been widely
withdrawn from the market by its manufacturer, Sanofi-
Synthelabo, who supplied the majority of the distributed
product in Europe [10, 11]. This withdrawal occurred
after reports of hepatotoxicity. However, some authors
maintain that there is not sufficient evidence to justify
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the drug’s withdrawal [10, 11]. Benzbromarone is still
approved and marketed in several countries, including
Brazil, New Zealand and some European countries [12].
In the last few years, Brazil has experienced a gap in the
product’s manufacturing that reduced benzbromarone
availability in the country. This restricted availability has
led to considerable drops in the number of benzbromar-
one prescriptions given in Brazil and consequently
diminished prescribers’ experience with the drug.

Therefore, this article aims to review the pharmaco-
logical properties of benzbromarone as well to review
the evidence of its efficacy and safety.

Pharmacological Properties
Benzbromarone is a benzofuran derivative that shares
structural similarities with amiodarone and benzarona [13].
It is an uricosuric drug that functions by increasing urate
excretion in the kidney’s proximal tubule through inhibition
of the dominant apical (luminal) urate exchanger in the
human proximal tubule URAT1 [14, 15]. This blockage
reduces urate reabsorption, increasing its elimination via
the urine. In vitro studies have demonstrated that benzbro-
marone reduces urate reabsorption by 93% [14]. The ion
transporters OAT 1 and OAT 3 are responsible for urate
secretion in the kidney tubules. Benzbromarone appears to
have a mild effect on OAT 1, but not on OAT 3 [16].
Benzbromarone has a hepatic metabolism, mainly
through cytochrome P450 2C9 (CYP2C9). Its primary me-
tabolites are 6-hydroxybenzbromarone, which is related to
its uricosuric effect, and 1'-hydroxybenzbromarone, whose
uricosuric effect is unknown [17]. The intact drug’s half-life
is approximately 3 h; however, its active metabolite can per-
sist for 30 h, resulting in a prolonged effect [18]. Both me-
tabolites are excreted through the bile and feces [18].

Efficacy evidence

Several studies and meta-analyses have demonstrated
benzbromarone’s efficacy in reducing sUA levels and
preventing gout flares. The usual dosage varies between
50 mg and 200 mg daily [16, 19-21].

In healthy subjects and in subjects with hyperuricemia,
the drug was shown to increases urate clearance by
500%, leading to an average reduction in sUA of 25-50%
[16, 22, 23]. A study from 2002 compared the efficacy of
100 mg benzbromarone to 300 mg allopurinol. The study
reported a significantly larger reduction in sUA from the
benzbromarone (9.53 +/-1.48 to 4.05 +/-0.87 mg/dl)
compared to allopurinol (9.89 +/-1.43mg/dl to 5.52
+/-0.83 mg/dl) [24]. Another study, published in 1999,
demonstrated a higher efficacy of benzbromarone over
allopurinol in patients taking diuretics and in patients
with high baseline sUA levels [25]. Finally, a third study
from 2009 reported that there was no difference in the
success rates for gout treatment between the two drugs
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after dose scaling [26]. In summary, evidence suggests
that both treatments have similar efficacies in reducing
gout flares and tophi reduction, once the optimal sUA is
achieved. The primary difference between the two is
their rate of sUA reduction [27].

Benzbromarone has also been shown to be effective in
patients who have failed to achieve sUA goals with
allopurinol treatment. One randomized controlled trial
published in 2009 demonstrated the and higher efficacy
and tolerance profile of 200 mg of benzbromarone com-
pared to 2 g of probenecid [28]. Other studies have also
reported the efficacy of combined allopurinol and benz-
bromarone treatments as well as the efficacy of giving
benzbromarone to patients demonstrating poor control
with allopurinol monotherapy [29, 30].

One thirteen-year cohort compared the effectiveness of
allopurinol, febuxostat and benzbromarone on kidney func-
tion and disease progression to explore hyperuricemia
treatments for patients with chronic kidney disease [31].
The median values of the mean daily for dosage Febuxostat,
Benzbromarone and Allopurinol were 40.0 mg/day 88.9
mg/day 100.0 mg/day respectively, and the median
estimated glomerular filtration rate (eGRF) was 22.3 (10.7—
34.7) 37.7 (24.8-49.1) and 20.3 (11.4-33.8) respectively.
The study reported that benzbromarone was more effective
in reducing progression to dialysis, with a hazard ratio of
0.5. Furthermore, the patients in the benzbromarone and
febuxostate groups had reduced progression to end-stage
kidney disease compared with the allopurinol group [31].

Safety evidence

Benzbromarone was withdrawn from the market by
Sanofi-Synthelabo in 2003, after reports of serious hep-
atotoxicity [10]. The first of these reports was from the
Netherlands and was published in 1994, followed by
three Japanese reports in the early 2000s [32—35]. In our
literature review, we found no published reports on this
topic in the Latin American databases Lilacs and
SciELO. Our search found only one additional report,
which was published in 2016 in Japan [36]. A total of 11
cases of hepatotoxicity related to benzbromarone were
reported by the Periodic Safety Update Report (PSUR)
between 1995 and 2000. Of the reported total of 11 pa-
tients, 9 died [16] The four published cases are assumed
to be the total number. Several laboratory essays have
tried to clarify the mechanism for the reported hepato-
toxicity. Furthermore, many cohort, meta-analysis and
systematic reviews have evaluated additional safety as-
pects of benzbromarone.

Studies evaluating Benzbromarone’s safety

A carefully performed review published in 2008 exam-
ined the risk-benefit of benzbromarone use and the
frequency of drug-related hepatotoxicity. The review
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reported that hepatotoxicity occurred in 1:17000 patients
[16]. The review found no other publications reporting
severe adverse events beyond those already cited. In our
literature search, we found several other studies published
in or after 2008 that directly or indirectly evaluated the
safety of benzbromarone [19-21, 26, 28, 37-39]. Among
these, a one-year prospective analysis of 123 patients in
New Zealand and a three-year Chinese retrospective study
both reported no serious events related to benzbromarone
treatment [19, 21]. Two other systematic reviews reported
similar results [20, 38].

Regarding benzbromarone use in patients with chronic
kidney disease, there is satisfactory evidence for its effi-
cacy with creatinine clearance levels of at least 20 ml/
min/1.73 m2 [19, 25]. Furthermore, studies have shown
an incidence of approximately 3% for urolithiasis in pa-
tients treated with benzbromarone 75-120mg/d or a
median dose of 100 mg/day [15, 19]. The 5 published
reported cases include 2 deaths related to fulminant
hepatitis, one case of fulminant hepatitis with response
to steroid treatment, one case of hepatotoxicity respon-
sive to withdrawal and one case of auto-immune hepa-
titis in which benzbromarone was co-administered with
camostat mesilate [32-36].

A mechanism for hepatotoxicity: animal models and in vitro
studies

Mitochondrial toxicity Several studies have tried to
explain the potential mechanisms involved in benzbro-
marone’s hepatotoxicity. Some studies have hypothesized
that it is due to the structural similarities between this
drug and amiodarone, whose hepatotoxicity is better
defined [13, 40, 41]. Studies in mouse hepatocytes and
isolated mitochondria have reported that these molecu-
lar structures may inhibit the mitochondrial respiratory
chain and beta-oxidation, produce oxidative phosphoryl-
ation uncoupling, and generate reactive oxygen species,
leading to mitochondrial edema, apoptosis and cellular
necrosis [13]. A study in HepG2 cells and primary hu-
man hepatocytes demonstrated similar mitochondrial
toxicity for Benzbromarone [41].

Metabolization products In regard to hepatic metaboli-
zation, one study evaluated the toxicity of the metabolites
6-hydroxybenzbromarone and 1’-hydroxybenzbromarone
in the human hepatocarcinoma cell line FLC-4. There
was a correlation between cytotoxicity and benzbro-
marone’s metabolic activation of CYP3A4, producing
T’hydroxybenzbromarone [42]. The metabolite 6-
hydroxybenzbromarone was not correlated to toxicity
in these cells. Another possible mechanism could be
related to glutathione adduct formation through
sequential metabolization. One study has reported
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that the metabolization of 6-hydroxybenzbromarone
through CYP2C9 in human microsomes generates the
intermediate catechol 5,6-dihydroxybenzobromarone.
The final metabolite of this molecule is ortho-quinone,
which may be related to hepatotoxicity [43]. Other studies
have reported the presence of an intermediate epoxide
metabolite, which has been demonstrated to be hepato-
toxic in murine models [44, 45]. Another study reported
that the addition of a fluorine molecule in the 6 position
of benzbromarone reduced the production of these me-
tabolites, reducing its toxicity in mice [46].

Another metabolite, 1',6-dihydroxybenzbromarone,
may also be related to toxicity through the formation
of reactive intermediates that bind to glutathione.
These intermediates were correlated with hepatic in-
jury in mice [47]. 2,6-dibromohydroquinone (DBH)
and mono-debrominated catechol were also identified
as possible intermediates of benzbromarone and are
highly toxic in HepG2 cells [48].

Other mechanisms Some toxicological studies have
demonstrated peroxisome proliferation (a mechanism
that could be related to carcinogenesis) in the livers of
mice that received benzbromarone; however, this result
has not been verified in human hepatocytes [49-51].

Additionally, a recent study has demonstrated that
benzbromarone worsened hepatic steatosis in obese
mice while having little effect in normal-weight mice
[52]. The same study also reported an increase in
intracellular lipid accumulation in HepG2 cells through
the regulation of genes involved in lipid metabolism.
This accumulation led to increased apoptosis in these
cells [52].

Discussion
The efficacy of benzbromarone in treating gout has been
well established. It was verified by several trials, includ-
ing in patients who did not respond to allopurinol treat-
ment. Despite its safety being demonstrated in clinical
trials and meta-analyses, hepatotoxicity reports raised
concerns about benzbromarone and led to its with-
drawal from the market. Clinical trials have a low sensi-
tivity for detecting rare adverse events, and thus post
marketing surveillance—pharmacovigilance—is neces-
sary [53]. Some authors have questioned the lack of
convincing evidence for this product’s withdrawal, attrib-
uting it to a fear of lawsuits against the pharmaceutical
company [10]. Indeed, there is scarce clinical evidence
for hepatotoxicity from benzbromarone treatment.
Despite the continued marketing of the drug in several
countries, our literature search found only one
additional report of benzbromarone toxicity (beyond
those that preceded the product’s withdrawal). In this re-
port, while possible, benzbromarone toxicity remains
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questionable, especially in light of the probable causal
role of the co-administered camostat mesilate, which
had demonstrated a positive lymphocyte stimulation
test, in contrast to benzbromarone. However, it was not
possible to entirely rule out benzbromarone [36].

Despite the toxicity reports, in 2006, the European
League Against Rheumatism (EULAR) published recom-
mendations for the treatment of gout that did not pro-
hibit prescribing benzbromarone [54]. In fact, they
recommended its use in patients with mild to moderate
chronic kidney disease.

In vitro evidence and experience with animal models
have provided several possible mechanisms related to
benzbromarone hepatotoxicity. Together with the hep-
atotoxicity reports, these studies suggest that some cau-
tion should be taken when prescribing benzbromarone.
However, considering its high efficacy and affordable
price, its use is still encouraged [54].

Some authors have proposed empirical measures
that could help prevent hepatotoxicity, including
avoiding its use in patients with known hepatic dis-
ease, initiating treatment with low dose regimens,
monitoring liver enzymes during treatment, and
avoiding the association of benzbromarone with other
hepatotoxic medicines, herbal medicines and alcohol
ingestion [16]. Notably, however, among the reported
hepatotoxicity cases, none of the patients had a clear
history of hepatic disease, though one had a history
of jaundice with no apparent cause. Therefore, it
seems prudent to avoid its prescription in patients
with hepatic disease, despite the limited evidence of
safe administration in cirrhotic patients [55]. Consid-
ering the recent studies demonstrating a worsening of
steatosis in obese mice, it also seems reasonable to
prescribe it cautiously in patients who already have
hepatic steatosis [52]. Four of the reported cases were
treated for asymptomatic hyperuricemia, which nor-
mally does not provide a clear indication of treatment
[32-34, 36, 52]. Hence, another indication proposed
by some authors would be avoiding benzbromarone
in patients with this condition [16].

Conclusions

Benzbromarone is an effective drug for lowering sUA
levels and preventing the gout flares. Additionally, it has
also been shown to be successful in combination with
allopurinol treatment in patients who do not respond
properly to monotherapy. In general, its adverse events
are mild, and it can be prescribed to patients with
chronic kidney disease. Due to previous hepatotoxicity
reports and experimental evidence gathered so far, it is
reasonable to recommend active monitoring of hepatic
function and enzymes and avoid its use in patients with
known hepatic disease or asymptomatic hyperuricemia.
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