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IN A RHEUMATOID ARTHRITIS PATIENT RECEIVING
LEFLUNOMIDE: A CLINICAL CASE REPORT
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Abstract. Drug-induced liver injury (DILI) is a significant clinical challenge due to its vari-
able presentation and lack of specific biomarkers. Leflunomide, an immunomodulatory
agent commonly used in rheumatoid arthritis, carries a known risk of hepatotoxicity, typi-
cally presenting with a hepatocellular pattern. We report a clinical case of a 59-year-old
male patient with seropositive rheumatoid arthritis who developed cholestatic DILI follow-
ing combined therapy with leflunomide and aceclofenac. Diagnosis was established based
on clinical presentation, laboratory findings, exclusion of alternative causes, and a high
Roussel Uclaf Causality Assessment Method (RUCAM) score. Cholestatic DILI associated
with leflunomide is relatively rare, making this case a valuable contribution to understand-
ing atypical presentations of hepatotoxicity in rheumatoid arthritis patients. Discontinuation
of the implicated agents and initiation of supportive therapy, including corticosteroids and
hepatoprotective agents, resulted in gradual clinical and biochemical recovery. This case
emphasises the importance of careful monitoring for liver toxicity during combined immu-
nomodulatory and nonsteroidal anti-inflammatory therapy and illustrates the challenges in
diagnosing cholestatic DILI, a less common but clinically significant pattern of liver injury.
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INTRODUCTION conditions by influencing various functions in the

] body or altering its structure through different mech-

ccording to the FDA (U.S. Food and Drug Ad-  gpjisms of action. Their use is legally regulated and
ministration) and the EMA (European Medi- includes activities related to the prevention, registra-

cines Agency), medicines are substances tion, and monitoring of adverse events and side ef-

used for the treatment and/or prevention of disease  fects [1]. Drug-induced liver injury (DILI) represents
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unintended damage to liver structure and function
following exposure to medications, biologics, or
dietary supplements. The clinical manifestations
vary widely, from mild, asymptomatic alterations in
liver enzymes to severe, acute liver failure [2, 3].
The pathogenesis of DILI includes direct dose-de-
pendent hepatotoxicity, unpredictable, and dose-
independent idiosyncratic reactions, and indirect
injury mediated through altered drug metabolism
or immune dysregulation [2]. Central mechanisms
involve increased oxidative stress, mitochondrial
impairment, disruptions in hepatic metabolic path-
ways, and immune-mediated hepatocyte injury, all
of which are especially relevant in patients with poly-
pharmacy or autoimmune disorders [4]. The global
incidence of DILI appears to be increasing, with a
recent meta-analysis reporting an overall incidence
rate of 4.94 cases per 100,000 individuals, reaching
up to 17.82 per 100,000 in Asian populations [5].
Leflunomide, a synthetic immunosuppressive agent
widely used for the management of rheumatoid ar-
thritis (RA), carries a known risk of hepatotoxicity
through its active metabolite, teriflunomide [6, 7]. In
2011, the FDA added a ‘black box’ warning to the
label of leflunomide due to the risk of severe liver in-
jury [7]. Approximately 15% of patients treated with
leflunomide experience transient, asymptomatic
elevations in liver enzymes, while clinically signifi-
cant liver injury occurs in 1-4% of cases [7]. Across
studies involving heterogeneous patient popula-
tions, the incidence of severe DILI with jaundice
has varied between 0.5% and 0.8% [8]. Despite its
generally favourable safety profile, premature dis-
continuation of leflunomide due to adverse events
has been documented in 43.4% [9] and up to 52% of
patients [10]. Nonsteroidal anti-inflammatory drugs
(NSAIDs) are commonly employed for chronic pain
management in rheumatology practice but are also
associated with hepatotoxicity [11]. Approximately
10% of cases of drug-induced hepatotoxicity are at-
tributed to NSAIDs due to their widespread use, and
it is most commonly observed with diclofenac [12].
Aceclofenac is structurally related to diclofenac, and
after oral administration, part of it is metabolised by
CYP2C9 to diclofenac [13]. Combined therapy with
leflunomide and NSAIDs may increase hepatotoxic
risk due to pharmacokinetic and pharmacodynamic
interactions that exacerbate oxidative stress and im-
pair hepatic metabolism [6, 7, 14]. Diagnosis of DILI
remains challenging due to the absence of specific
biomarkers and overlapping clinical features with
other hepatic diseases [3, 15]. This report presents
a case of cholestatic DILI in a 59-year-old male pa-
tient with seropositive RA treated with leflunomide

and aceclofenac, highlighting diagnostic and thera-
peutic considerations.

CASE PRESENTATION

A 59-year-old man with seropositive rheumatoid ar-
thritis (RA), diagnosed six years ago, was previously
treated with methotrexate for five years. Treatment
was discontinued due to disease exacerbation. The
patient was evaluated and deemed eligible for initia-
tion of biological therapy. A preliminary screening for
hepatitis B and C, chlamydial infection, Lyme dis-
ease, and streptococcal infection was performed,
all of which were negative. Initial laboratory results
revealed elevated markers of inflammation, includ-
ing CRP at 45 mg/L and fibrinogen at 5.5 g/L. Rheu-
matoid factor measured 15.9 IU/mL (upper limit of 8
IU/mL). The patient tested strongly positive for anti-
cyclic citrullinated peptide (anti-CCP) antibodies, with
a value exceeding 500 U/mL (LOINC-coded assay),
which is highly specific for RA. Other baseline liver
function tests, haematological parameters, and thy-
roid function tests were within normal limits. He had
a history of mild arterial hypertension and minimal
hypercholesterolaemia, without any current medica-
tions, and reported minimal to moderate alcohol con-
sumption. Leflunomide therapy was initiated at the
standard dose as a bridging treatment toward bio-
logical therapy. The patient had been regularly taking
aceclofenac before and after leflunomide initiation for
several weeks, despite the medical prescription indi-
cating a short-term course of 14 days.

Approximately two and a half months after starting
leflunomide, the patient developed progressive fa-
tigue, loss of appetite, unintended weight loss, dark
urine, and jaundice. He also experienced a single
episode of low-grade fever (up to 37.5 °C) and a
transient sore throat. Upon admission, significant el-
evations in liver enzymes and bilirubin levels were
observed.

Serological tests for hepatitis A, B, C, and E virus-
es, as well as the Epstein—Barr virus (EBV), were
negative (only EBV IgG was positive). Autoimmune
antibodies: antinuclear and antimitochondrial (ANA,
AMA) were negative. Immunoglobulin levels (IgA,
IgG, IgM) were within normal reference ranges. Se-
rum protein electrophoresis revealed no abnormali-
ties. Abdominal ultrasonography showed hepatic ste-
atosis without evidence of biliary obstruction. Tumour
markers: alpha-fetoprotein and CA 19-9, were within
normal limits.

The baseline results and their changes during chron-
ological follow-up are presented in Table 1.
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Table 1. Laboratory findings during the clinical course of the patient

Parameter Reference values Day 0 Day 4 Day 7 Day 15 Day 38
ALT 0-40 (UIL) 1071 115.0 122.1 73.8 311
AST 0-40 (UIL) 63.2 60.6 72.0 30.0 18.5
ALP 45-130 (UIL) 577.9 438.0 569.0 270.0 104.0
GGT 7-50 (UIL) 699.7 664.0 654.0 321.0 79.0
Total Bilirubin 5-21(umol/L) 114.8 67.5 64.7 32.8 12.7
Direct Bilirubin 0-5 (umollL) 99.7 58.0 53.9 20.0 6.1
Albumin 35-50 (gl/L) 33.2 - - - 38.7
CRP 0-5 (mglL) 275.8 63.59 - - 325
Fibrinogen 2-4 (glL) 7.3 - - - 2.99
INR 0.8-1.1 0.99 - - - 0.84
WBC 3.5-10.5 (x10°L) 10.1 - - - 5.0
PIt 150-400 (x10%L) 338 - - - 201
Hb 130-180 (g/L) 121 - - - 132
MCV 80-95 (fL) 78.7 - - - 81.3

Note: ALT — alanine aminotransferase; AST — aspartate aminotransferase; ALP — alkaline phosphatase; GGT — gamma-glutamyl trans-
ferase; CRP — C-reactive protein; INR — international normalized ratio; WBC — white blood cells; PIt — platelets; Hb — hemoglobin;

MCV — mean corpuscular volume; “~” indicates data not available

Assessment of the liver injury pattern was performed
using the R factor (ALT/ULN + ALP/ULN), which in this
case was calculated as 0.7, consistent with a choles-
tatic type of liver injury [2, 3, 16]. Based on the Interna-
tional DILI Expert Working Group guidelines, the case
was classified as moderate in severity, given the pres-
ence of jaundice and elevated liver enzymes, without
indications of liver failure or coagulation abnormalities
[2]. The probability of DILI was evaluated using the
updated Roussel Uclaf Causality Assessment Method
(RUCAM). The total score of 9 indicates a “highly prob-
able” causal relationship between leflunomide and the
observed hepatotoxicity [17, 18].

Upon detection of clinically significant hepatic labo-
ratory abnormalities, leflunomide and aceclofenac
were immediately discontinued. Empiric therapy was
initiated with intravenous methylprednisolone (40 mg
daily), ademetionine (1000 mg daily) and vitamin C
(500 mg daily). By day 7, clinical and biochemical
improvement remained suboptimal, prompting the
initiation of adjunctive therapy with ursodeoxycholic
acid (1200 mg/day) and oral acetylcysteine (600 mg/
day). Serial follow-up demonstrated marked clinical
and laboratory improvement by day 14, with near-
complete recovery of hepatic parameters by day 38.
Corticosteroid therapy was subsequently tapered in
a gradual, stepwise manner, resulting in sustained
recovery without evidence of relapse. To consolidate
hepatic function, the patient was advised to continue
maintenance therapy with ursodeoxycholic acid (600
mg/day) for an additional three months.

DISCUSSION

Proper evaluation of DILI in clinical practice requires
establishing a temporal relationship between drug
exposure and symptom onset, classifying the pattern
of liver injury using the R ratio — hepatocellular, cho-
lestatic, or mixed — excluding alternative causes of
hepatic damage, and identifying concomitant factors
that may influence the development of liver injury [2,
3, 19]. The initial step in diagnosis is the identification
of significant liver test abnormalities. ALT > 5x ULN,
ALP > 2x ULN, or bilirubin > 2x ULN with ALT > 3x
ULN supports the diagnosis, helping to differentiate
DILI from other liver diseases [3, 19]. In most cas-
es, leflunomide-associated hepatotoxicity presents
with a hepatocellular pattern and is observed more
frequently in women. [8, 20]. The time from drug in-
take to the onset of initial symptoms varies widely,
averaging from 1 to 6 months [20], and in our case,
it was two and a half months. Cholestatic forms are
less common but may be associated with more se-
vere and prolonged clinical courses [8]. Additionally,
seropositive RA and coexisting non-alcoholic fatty
liver disease (NAFLD) may further increase the risk
of leflunomide-induced hepatotoxicity [21].

Treatment starts by stopping the medicine thought to
be causing the problem, and in mild cases, this step
alone may be enough. In clinically significant forms
of liver injury, careful adjustment of the therapeutic
regimen is required. The use of corticosteroids as a
therapeutic strategy is not routinely established [22].
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In our patient, markedly elevated inflammatory mark-
ers were initially observed, reflecting severe systemic
inflammation associated both with the underlying dis-
ease and the subsequent liver injury. Corticosteroids
were introduced to control the primary disease pro-
cess due to the lack of other suitable therapeutic al-
ternatives at the time.

There is evidence that ursodeoxycholic acid may
have a beneficial effect on idiopathic and cholestatic
forms of DILI, as in our case, and that it may also
be used prophylactically to prevent liver injury. The
proposed beneficial effects include stabilisation of
cellular membranes, inhibition of apoptosis, antioxi-
dant activity, and restoration of endogenous glutathi-
one levels in cholangiocytes, which are particularly
susceptible to injury [23]. Nevertheless, the routine
use of ursodeoxycholic acid in such cases has not
been established, and current clinical guidelines do
not provide standardised recommendations for its
application. Evidence also supports the potential
benefit of ademetionine in cholestatic DILI due to
similar mechanisms of action [24]. In our case, N-
acetylcysteine was additionally used as a universal
antioxidant, well-established as the primary antidote
to acetaminophen poisoning.

CONCLUSION

This case highlights the need for increased vigilance
when prescribing medications with potential hepato-
toxic effects. In this context, strict monitoring of bio-
chemical parameters is recommended, particularly
at the beginning of treatment, along with careful as-
sessment in cases of combined drug therapy and in-
dividualised evaluation of risk factors prior to therapy
initiation. In addition, adequate patient education re-
garding possible adverse events is essential for early
recognition of liver injury and effective management
of therapy. Due to the lack of a universally accepted
treatment standard applicable to all cases, therapeu-
tic strategies should be personalised.
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