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Allopurinol is a xanthine oxidase inhibitor utilized in cases of gout and hyperuricemia. The drug has been linked to rare hypersensitivity reactions

involving the integumentary and gastrointestinal systems. One of the most common organs involved in these cases of hypersensitivity reactions is liver

transaminitis. Mindfulness in differentials of transaminitis and the workup approach is crucial in segregating the causes and effects of this patient’s con-

dition. In this case, we explore the management, prevention, risk factors, and exacerbating conditions in the cases of allopurinol hepatitis. In addition,

our study emphasizes the importance of follow-up and screening of allopurinol-induced hepatitis.

Introduction

Allopurinol is a competitive inhibitor of xanthine oxidase indicated for
gout secondary to hyperuricemia. It includes, but is not limited to, condi-
tions of high cell turnover such as chemotherapy, cancer, and tumor lysis
syndrome [1, 2], enzyme defects leading to hyperuricemia such as glyco-
gen storage disease type I and Lesch-Nyhan Syndrome [3, 4], and asymp-
tomatic hyperuricemia with comorbidities such as renal disease, hyperten-
sion, and hypercholesterolemia [4]. Allopurinol is given in initial 100 mg
doses with 100 mg increments if needed, each week (with a <800 mg limit)
until uric acid levels fall below 6mg/dl [1]. Side effects of allopurinol in-
clude GI distress, pruritis, ichthyosis, rash, fever, granulomatous hepatitis,
and renal dysfunction [1, 2, 4]. There are few absolute contraindications of
allopurinol, many of which include hypersensitivity reactions that can be
exacerbated by high-risk genotypes (HLA- B * 58:01, HLA-B*53:01, and
HLA-A*34:02) [5]. Among these include DRESS (drug reaction with eo-
sinophilia and systemic symptoms) syndrome, SJS (Steven-Johnson Syn-
drome), and TEN (toxic epidermal necrolysis). DRESS syndrome begins
with a 2-8-week latency period of waxing and waning fever, rash, facial
edema, lymphocytosis, eosinophilia, thrombocytopenia, and hepatitis
[1, 6]. Interestingly, rash and fever can occur prior to liver injury, with
eosinophilia being present after clinical manifestation [1]. SJS and TEN
can present with similar symptomology; however, they include differing
degrees of severe cutaneous reactions (SCAR) leading to epidermal skin
sloughing. This usually presents as bullous lesions and, if extensive, can re-
sult in possible sepsis and mortality. Furthermore, as compared to DRESS,
SJS and TEN may present with more mild transient signs of hepatitis [1, 7].

Allopurinol is discontinued in any systemic hypersensitivity reaction with
end-organ damage, such as in hepatitis. Corticosteroids are sometimes ad-
ministered to relieve symptoms such as fever and rash.[8] One caveat to
this is in the case of cholestatic jaundice with hepatitis, in which cortico-
steroid use is not recommended. In addition, although corticosteroids can
improve systemic symptoms, it is uncertain how effective corticosteroids

are in reducing liver injury [1]. In this case, we explore allopurinol’s rela-
tionship to transient transaminitis.

Case Study

A 66-year-old African American female with medical history of hyper-
tension, recent diagnosis of gout, class 1 obesity, prediabetes, and mild
renal insufficiency, presented to the emergency room with complaints of
diarrhea and fatigue. She was recently started on allopurinol 100mg daily
six weeks before her presentation. She reports two weeks of loose, watery,
non-bloody diarrhea. Associated symptoms include fatigue, leg cramps,
and light-headedness. She denies any fever or nausea/vomiting. She had
no sick contact or recent travel, or use of laxatives. She also denies any
history of alcohol use.

On examination, she was afebrile with a blood pressure of 109/62. Ortho-
static vital signs were positive. She had dry mucous membranes and de-
creased skin turgor. Her abdomen was soft and non-distended, with mild
right upper quadrant tenderness and mild hepatomegaly. She had bilateral
shin tenderness to palpation. Normal findings were present during respi-
ratory and cardiology exams except for mild tachycardia

Laboratory results revealed sodium = 123 mm/L, potassium = 3.2 mm/L,
glucose = 97 mg/dL, anion gap 15, blood urea nitrogen = 61 mg/dL, serum
creatinine = 2.09 mg/dL, alkaline phosphatase (ALP) = 450 TU/L, alanine
aminotransferase (ALT) = 82 IU/L, aspartate aminotransferase (AST)
=121 IU/L, white blood cells = 509000/mm3, platelet = 128000/mm3. Thy-
roid stimulating hormone = 2.43 TU/ml, SARS Cov-2 and influenza tests
were negative. GFR was normal (>mL/min/1.73 m2). Hepatitis A, B,and C
tests were negative. Significant medications include allopurinol.

CT abdomen/pelvis without IV contrast identified mild hepatomegaly
without appreciable hepatic steatosis. Ultrasound gallbladder showed nor-
mal bile ducts and surgically absent gallbladder.
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She was admitted for symptomatic hyponatremia and acute renal insuffi-
ciency. She was started on normal saline IV fluid, and her electrolytes were
repleted. Her allopurinol was put on hold due to acute renal insufficiency
and elevated liver function tests. Liver function tests trended up initially
on day one of admission before trending down. Patient was discharged on
day 3 with the recommendation to follow up outpatient for repeat labs.
She was discharged home after hyponatremia correction and downward
trending LFTs.

ALKA- | 34-104 | 482 (H) | 561 (H) | 543 (H) | 509 (H)
LINE IU/L
PHOS
AST 13 -39 111 (H) 122 (H) 103 (H) 80 (H)
IU/L
ALT 7-52 77 (H) 85 (H) 83 (H) 75 (H)
IU/L
BILI- 0.0-1.0 1.9 (H) 1.8 (H) 1.5 (H) 1.1 (H)
RUBIN, mg/dL
TOTAL
GGT 9- 64 210 (H)
(GGTP) IU/L
DISCUSSION

Our patient initially presented with dehydration secondary to diarrhea,
which was most likely allopurinol induced. In a meta-analysis by Luo et al.
2022 evaluating the effects of allopurinol on the renal function of diabetic
patients, three trials reported adverse events that included diarrhea.[9] In
a qualitative study assessing the prevalence of diarrhea and drug use in the
elderly conducted by Pilotto et al. 2008, diarrhea was significantly associ-
ated with allopurinol use (OR 2.19, 95% CI 1.26-3.81) after accounting for
baseline characteristics [10].

The transaminitis presented within our patient (defined as AST/ALT x 2
of normal limit) was most likely augmented by prerenal insufficiency from
dehydration secondary to diarrhea. Allopurinol’s metabolite, oxypurinol, a
reactive oxygen species, is frequently elevated in patients with renal insuf-
ficiency, although not measured, may have compounded the elevation of
our patient’s LFTS. Other concerns of transaminitis secondary to allopu-
rinol may be due to a latency period. In drug-induced liver injury, latency
periods may last from a few weeks to a few months, including late LFT
elevation and presentation9. Interestingly, the allopurinol latency period is
described as 1-4 weeks, so her LFTS may have been elevated earlier (as her
course started six weeks ago). Yet, liver injury from allopurinol is usually
self-limiting after medication withdrawal, with a resolution in 7-10 days.
Our patient's AST and ALT were found to normalize only after three days.
In our management, to determine the cause of hepatitis, we conducted
a hepatitis panel and reviewed our patients’ other medications. However,
tests were within normal limits. Possible causes for transaminitis include
alcoholic liver disease, fatty liver disease, medication induced-hepatitis,
thyroid disease, hemolysis, bilirubin excretion & conjugation irregulari-
ties, autoimmune hepatitis, and al-antitrypsin deficiency. In our patient,
part of the elevation of our LFTS may be due to non-alcoholic fatty liver

disease as the patient had class I obesity. It is most likely that allopurinol
was the culprit of transaminitis, as withdrawal led to decreased LFTs. If
transaminitis persisted, we might have considered a liver biopsy which
may have shown granulomatous inflammation due to hepatitis.

Even though ALP remained elevated. Causes of elevated ALP include
cholestatic injury such as primary sclerosing cholangitis, tumor of the
bone, metastatic disease. hyperthyroidism, hyperparathyroidism, gran-
ulomatous hepatitis, and non-granulomatous hepatitis, such as Wilson’s
disease and autoimmune hepatitis. To evaluate for this, we conducted a
RUQ -ultrasound and a CT abdomen and pelvis. There was no evidence
of bile duct dilation and inflammation. It is possible that using a more
sensitive method such as MRCP may have viewed some dilation or inflam-
mation regarding bile duct injury, which may have explained the elevated
ALP [11]. Much of these cases are usually self-limiting. Few reports exist
of life-threatening allopurinol liver injury [1].

In future directions, it would be interesting to explore the screening test
and dosage guidelines to determine the risk of transaminitis in allopuri-
nol depending on compromising medical conditions (such as pre-existing
hepatitis, kidney disease, hyperthyroidism, autoimmune disease, and dia-
betes). In addition, further studies are warranted to elucidate comorbidi-
ties' effect on managing allopurinol-induced hepatitis.
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