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Introduction: Systemic juvenile idiopathic arthritis (sJIA) is a rare systemic immune disorder that affects patients before 16 years of
age. Several viruses have been reported to trigger this disease. Increased use of biologics, such as tocilizumab and anakinra, and
decreased use of glucocorticoid may lead to improved outcomes in patients with sJIA. Serious liver injuries induced by tocilizumab
include acute liver failure, hepatitis, and jaundice. Hepatitis A remains a highly prevalent disease in low-income countries.
Case presentation: A 14-year-old Syrian child was diagnosed with sJIA and treated with different DMARDs, including MTX.
Tocilizumab was then added as monotherapy and stopped after 12 doses after full diseases remission and normal laboratory tests.
He presented with a very high alanine transferase, aspartate transferase, a spiked fever, and fatigue. He was infected with hepatitis A.
Discussion: Liver abnormalities are uncommon in sJIA. Acute liver failure may develop a few months after the onset
of sJIA. Although acute infections with the hepatitis A virus in children are self-limited, 0.1% of patients progress to fulminant hepatic
failure, which spontaneously recovers in 40% of cases. No data are available concerning the coexistence of hepatitis A and sJIA. Our
case was the first case presenting fulminant Hepatitis A in a sJIA patient treated with tocilizumab, which had recovered, and the
authors initiated Anakinra as a treatment.
Conclusion: Further follow-up and cohort studies are needed to find the exact prevalence and coexistence of Fulminant Hepatitis A
in the coarse of sJIA treated with tocilizumab.
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Introduction

Systemic juvenile idiopathic arthritis (sJIA), or Still’s disease is a
rare systemic immune disorder of unknown etiology, that affects
equally both sexes before 16 years of age[1]. Activation of the
innate immune system plays a pivotal role in this disease, by the
activation of innate immune cells and the overproduction of
proinflammatory cytokines including interleukin (IL 1, 6, and 18),
and tumor necrosis factor-α (TNF-α). Human leukocyte antigen,
macrophage inhibitory factor polymorphisms, IL-18, and IL-6 are
associated with the occurrence of systemic juvenile idiopathic
arthritis (JIA). Several viruses, such as rubella, measles, cytome-
galovirus, hepatitis B and C, and many others, are reported to
trigger the disease[2]. It is typically presented by a daily quotidian
fever, a salmon-colored skin rash, and arthritis, association with

leukocytosis and elevated acute phase reactants, while organ
manifestations may include serositis and myocarditis, lymphade-
nopathy, and hepatosplenomegaly[3].

Corticosteroids are the first-line treatment for sJIA, but their
long-term use side effects have increased the use of biologics[4].
Increased use of biologics such as tocilizumab and anakinra
decreased the use of glucocorticoid (GC), which may lead to
improved outcomes in sJIA[5,6]. It is known that tocilizumab
may cause transient or intermittent mild to moderate eleva-
tions of hepatic transaminases. Serious liver injuries induced
by tocilizumab, include acute liver failure, hepatitis, and

HIGHLIGHTS

• Systemic juvenile idiopathic arthritis is a rare systemic
immune disorder, treated with corticosteroids, DMARDs,
and biologics (interleukin 6 and 1 inhibitors).

• Hepatitis A remains a highly prevalent disease in low-
income countries.

• Acute infections with the hepatitis A virus in children are
self-limited, but 0.1% of patients progress to fulminant
hepatic failure.

• Tocilizumab causes transient or intermittent mild to
moderate elevations of hepatic transaminases. More ser-
ious liver injuries can occur, including acute liver failure,
hepatitis, and jaundice.

• Our case was the first case presenting with fulminant
Hepatitis A in an systemic juvenile idiopathic arthritis
patient.
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jaundice[7]. This risk is increased when it is used in
combination with potentially hepatotoxic drugs (e.g.
methotrexate)[6].

Hepatitis A remains a highly prevalent disease in low-income
countries. Although acute infections with the hepatitis A virus in
children are self-limited, 0.1% of patients progress to fulminant
hepatic failure that recovery[6]. No data are available concerning
the coexistence of hepatitis A and sJIA.

We report the case of a patient with sJIA complicated with
fulminant hepatitis A after cessation of Tocilizumab in 2 months,
and it was dramatically improved.

Case presentation

A 14-year-old Syrian male with no significant family history or
inherited disease or previous personal history.

He was diagnosed with JIA in June 2021 and was treated with
different DMARDs to a 4 mg/kg intravenous (i.v.) monotherapy
of tocilizumab in February 2022. Before the administration of
tocilizumab, the blood counts and biochemical data were all
normal, including liver and renal function tests. The clinical
response was improved and the patient received tocilizumab,
400 mg i.v., once a month.

He weighed 120 kg, and his height is 170 cm.
He was diagnosed with JIA. According to the sJIA diagnostic

criteria developed by the International League of Associations for
Rheumatology (ILAR), a diagnosis of sJIA requires a high fever
for at least 2 weeks and arthritis (joint pain and inflammation) in
one or more joints for at least 6 weeks[3].

The laboratory tests included high white blood cell and platelet
counts, anemia, high levels of ferritin, an elevated erythrocyte
sedimentation rate, and C-reactive protein. The antinuclear
antibodies or rheumatoid factor antibodies were negative.

He always had a fever (38.5°C), and arthralgia, with normal
blood tests during steroid treatment and different DMARDs,
including MTX.

After the third course of 4 mg/kg tocilizumab, the clinical
manifestations improved but not disappeared, and after the sixth
course the patient had no clinical manifestations. Tocilizumab
was stopped, due to elevation of liver enzymes after the 12
infusions of tocilizumab in February 2023, as alanine transferase
(ALT) was at 234 U/l (normal: 7–55 U/l), aspartate transferase
(AST) was at 167 U/l (normal: 8–48 U/l). The rest of the liver
function tests include ALP and albumin. Total protein, bilirubin,
GGT, and PT were normal. At this point, there was no history of
potentially hepatotoxic drug intake and no comedication with
any DMARD. The patient was on 5 mg/day of predlone.

At follow-up, the liver enzymes keep increasing; even if the
patient is under no treatment. ALTwas at 543U/l (normal: 7–55U/
l, and ASTwas at 432 U/l (normal: 8–48 U/l). The gastroenterology
consultations revealed a diagnosis of fatty liver disease.

The patients presented after 3 months of tocilizumab cessation
with fatigue, a spiky fever of 40°C, and arthritis in the proximal
interphalangeal joints of both hands, wrists, knees, and ankles.
The laboratory tests are shown in Table 1.

Two days later, a physical examination revealed: fatigue, a
fever of 40°C, loss of appetite jaundice at the conjunctiva, yellow
skin, and gums, mental confusion, and arthritis in the proximal
interphalangeal joints of the hands, wrists, knees, and ankles,

dark tea-colored urine, and light-colored stools. The laboratory
tests are shown in Table 2.

No specific treatment was applied to the patient, except pro-
viding nutritional support and using iced packs, and cold water
showers to decrease his high temperature, and we used 500 mg i.
v. of paracetamol occasionally.

On his 15th day of hospitalization, liver enzymes keep
decreasing; meanwhile, direct bilirubin was elevated to 11.2 mg/
dl. One week later, ALT was 123 U/l (normal: 7–55), AST was
96 U/l (normal: 8–48), and direct bilirubin decreased to 8.2 mg/
dl, as the patient was under phototherapy.

After 4 weeks of hospitalization, our patient was feeling better
and less tired and he began to eat. But his body temperature

Table 1
Laboratory tests table 1.

White blood cells 13.2 K/μl (normal: 4.0–11.0 )
Neutrophils 88.5% (normal: 50–70%)
Lymphocytes 10% (normal: 25–40%)
Hemoglobin 8.1 g/dl (normal: 14–18)
Platelet count 300 000 K/μl (normal: 150 000–400 000)
Procalcitonin < 0.5 ng/ml
Lactate dehydrogenase (LDH) 980 U/l (normal: 14–280 in adults)
Alanine transferase (ALT) 2061 U/l (normal: 7–55)
Erythrocyte sedimentation rate (ESR) 68 mm/h (normal: 0–20)
Aspartate transferase (AST) 1962 U/l (normal: 8–48)
C-reactive protein (CRP) 14 mg/l (normal: <6)
Serum iron level 36 μg/dl (normal: 65–176)
Total iron-binding capacity (TIBC) 178 μg/dl (normal: 261–462)
Serum ferritin 392 ng/ml (normal: 12–300)
Albumin 3.2 g/dl (normal: 3.5–5)
Urinalysis Normal
Blood and urine cultures Negatives
The immune profile Negative

Table 2
Laboratory tests table 2.

White blood cells 12.2 K/μl (normal: 4.0–11.0)
Neutrophils 88.5% (normal: 50–70%)
Lymphocytes 10% (normal: 25–40%).
Hemoglobin 8.2 g/dl (normal: 14–18)
Platelet count 450 000K/μL (normal: 150 000–400 000)
Procalcitonin < 0.5 ng/ml
Serum iron level 33 μg/dl (normal: 65–176)
Total iron-binding capacity (TIBC) 174 μg/dl (normal: 261–462)
Serum ferritin 520 ng/ml (normal: 12–300)
Albumin 2.6 g/dl (normal: 3.5–5.5)
Alanine transferase (ALT) 8546 U/l (normal: 7–55)
Total bilirubin 4.9 mg/dl
Direct bilirubin 3.8 mg/dl
Indirect bilirubin 1.1 mg/dl
Ammonia at 130 µ/dl (normal: 15–45 µ/dl)
Aspartate transferase (AST) 7894 U/l (normal: 8–48)
Lactate dehydrogenase (LDH) 980 U/l (normal: 14–280 in adults)
Erythrocyte sedimentation rate (ESR) 70 mm/h (normal: 0–20)
C-reactive protein (CRP) 29 mg/l (normal: <6)
Triglyceride concentration 132 mg/dl (normal <150)
Hepatitis A, immunoglobulin M (IgM) 3.19 (< 0.80 nonreactive, 0.80–1.20

borderline reactive > 1.20 reactive)
Urinalysis Normal
Blood and urine cultures Negatives

Kudsi et al. Annals of Medicine & Surgery (2023) Annals of Medicine & Surgery

5164



remained high, ranging from 38.5°C to 39.2°C. ALT was 98 U/l
(normal: 7–55), AST was 74 U/l (normal: 8–48), and direct
bilirubin decreased to 6.8 mg/dl. Immunoglobulin M (IgM)
antibody against Hepatitis A was positive but decreased to 2.89.

As he had a persistent fever and arthralgia, we prescribed
Anakinra 100 mg/sub-cutaneous alternative therapy (every other
day). Later, after 2 weeks of Anakinra administration, the patient
became clinically better, with normal laboratory tests.

Our study is compatible with the Surgical Case Report
(SCARE) Guideline[8].

This case is submitted on the research registry dashboard by
number researchregistry9184[9].

Discussion

SJIA affects people less than 16 years of age. Females are con-
sistently found to be at a higher risk than males, and the oligo-
articular subtype was found to be predominant[10]. Our patient is
a 14-year-old male with polyarticular type.

It is typically presented by a daily quotidian fever, a sal-
mon-colored skin rash, and arthritis, with leukocytosis and
elevated acute phase reactants, while organ manifestations
may include serositis and myocarditis, lymphadenopathy,
hepatosplenomegaly[3]. Our patient had fever and arthritis
associated with leukocytosis and elevated acute phase reactants.

Liver abnormalities are uncommon in sJIA. Acute liver failure
may develop a few months after the onset of sJIA, due to mac-
rophage activation syndrome (MAS), drugs, in particular, non-
steroidal anti-inflammatory drugs. Well-activated intrahepatic
macrophages/Kupffer cells are associated with acute liver failure
ALF in sJIA[11].

MAS is characterized by an uncontrolled activation and pro-
liferation of macrophage and T lymphocytes. It may present with
continuous fevers, fatigue, headaches, mental confusion, hemor-
rhage, lymphadenopathy, and hepatosplenomegaly. Main labora-
tory findings include the following: cytopenias (<4×109/l),
decreased platelet count (<262×109/l), hypofibrinogenemia
(≤2.5 g/l), and elevated aspartate aminotransferase levels (>59 U/
l). Although bone marrow aspirates are not the gold standard for
the diagnosis of MAS, bone marrow aspirates did not show the
finding of hemophagocytosis[12]. Our patient had clinical findings
compatible with MAS, but at the same time, it may be due to sJIA.
Our patient had no cytopenia or thrombocytopenia. We were
unable to perform a liver biopsy due to the parent’s refusal.

GCs are the first-line treatment for sJIA, but their long-term
side effects have increased the use of biologics[4]. Our patient was
on 5 mg/day of Predlone.

Increased use of biologics such as tocilizumab and anakinra,
decreased the use of GCs and may lead to improved outcomes in
sJIA patients[5,6], as we did.

The most common adverse events in patients on Tocilizumab
are runny or stuffy nose, sore throat, sinus infection, headache,
high blood pressure, and injection-site reactions. Rare, more
serious side effects include infections and gastrointestinal
perforations. Our patient had no adverse side effects during
the 1-year treatment of tocilizumab. Serious liver injuries induced
by tocilizumab, include acute liver failure, hepatitis, and
jaundice[7]. This risk is increased when it is used in combination
with potentially hepatotoxic drugs (e.g. methotrexate)[6].
Tocilizumab may stay in your body for about 3–13 weeks. Our

patient had stopped methotrexate treatment when he started
tocilizumab.

We did not find any data about the time of using these treat-
ments together or their doses that trigger acute liver failure or
hepatitis.

IL-6 blockade caused by tocilizumab may also limit other
IL-6-dependent immune protective and organ regenerative
processes, such as resistance against serious viral infection and
activation of signaling for liver regeneration following hepatic
insult, possibly leading to adverse events[13].

Anakinra is a recombinant human IL-1 receptor antagonist and
it has an approved indication for sJIA[14]. Although there have
been consolidated data on the efficacy of anakinra in treating GC-
dependent patients with sJIA[14], and data on anakinra as first-line
monotherapy in patients with new-onset sJIA[15].

Although acute infections with the hepatitis A virus in children
are self-limited, 0.1% of patients progress to fulminant hepatic
failure that spontaneously Z recovers in 40% of cases[6,16].
Defining the root cause of ALF is ambiguous. Hepatitis A and E
account for an enormous percentage of cases worldwide of acute
liver failure, with a mortality rate exceeding 50%, especially in
developing countries[16].

A patient with fulminant hepatitis begins to deteriorate rapidly
andmay present with confusion (hepatic encephalopathy). This is
seen in patients with chronic liver disease or people during
pregnancy. There is even a risk of coma and liver and kidney
failure[6,16]. Our patient had mental confusion.

Acute liver failure requires a multifaceted approach to man-
agement, which involves addressing the underlying cause, mon-
itoring for progression, treating complications, managing
hemodynamic stability, and providing nutritional support[17,18].
Our patient had recovered.

No data are available concerning the coexistence of hepatitis A
and sJIA.We found two cases concerning ALF presentedwith other
manifestations of sJIA in a 4-year-old female, and in 5-year-old
male children[11].

Our case was the first case presenting with fulminant Hepatitis
A in an sJIA patient treated with tocilizumab, which had recov-
ered, and we initiated Anakinra as a treatment.

Conclusion

Further follow-up and cohort studies are needed to find the exact
prevalence and coexistence of fulminant Hepatitis A in the course
of sJIA treated with tocilizumab.

Ethical approval

It is waived at our institution (Faculty of Medicine of Damascus
University) because it is a case report not a study.

Consent

Written informed consent was obtained from the patient for pub-
lication of this case report and accompanying images. A copy of the
written consent is available for review by the Editor-in-Chief of this
journal on request.

Kudsi et al. Annals of Medicine & Surgery (2023)

5165



Sources of funding

None.

Author contribution

M.K.: described the case and collected the clinical data, reviewed,
and edited the manuscript. All authors have read and agreed to
the published version of the manuscript.

Conflicts of interest disclosures

The authors declare that they have no conflicts of interest.

Research registration unique identifying number
(UIN)

1. Name of the registry: Fatima Alzahraa Alghawe.
2. Unique identifying number or registration ID: research-

registry9184.
3. Hyperlink to your specific registration (must be publicly

accessible and will be checked): https://www.researchregis
try.com/browse-theregistry#home/registrationdetails/649691
26d0d3e500279d934c/.

Guarantor

Fatima Alzahraa Alghawe. E-mail: dr.ghfatima@gmail.com.

Provenance and peer review

Not commissioned, externally peer-reviewed.

Data availability statement

None.

References
[1] Nossent JC, Kelty E, Keen H, et al. Systemic juvenile idiopathic arthritis:

frequency and long-term outcome in Western Australia. RheumatolInt
2023;43:1357–62.

[2] Jung JY, Kim JW, Suh CH, et al. Roles of interactions between toll-like
receptors and their endogenous ligands in the pathogenesis of systemic

juvenile idiopathic arthritis and adult-onset still’s disease. Front Immunol
2020;11:583513.

[3] Zaripova LN,Midgley A, Christmas SE, et al. Juvenile idiopathic arthritis:
from aetiopathogenesis to therapeutic approaches. PediatrRheumatol
2021;19:135.

[4] Lee JJY, Schneider R. Systemic juvenile idiopathic arthritis. Pediatr Clin
North Am 2018;65:691–709.

[5] Keles E, Hassan-Kadle MA, OsmanMM, et al. Clinical characteristics of
acute liver failure associated with hepatitis A infection in children in
Mogadishu, Somalia: a hospital-based retrospective study. BMC Infect
Dis 2021;21:890.

[6] Beukelman T, Tomlinson G, Nigrovic PA, et al. First-line options for
systemic juvenile idiopathic arthritis treatment: an observational study of
childhood arthritis and rheumatology research alliance consensus treat-
ment plans. Pediatr Rheumatol 2022;20:113.

[7] Drepper M, Rubbia-Brandt L, Spahr. L. Tocilizumab-induced acute liver
injury in adult onset still’s disease. Case Report Hepatol 2013;2013:
964828.

[8] Agha RA, Franchi T, Sohrab C, et al. The SCARE 2020 guideline:
updating consensus Surgical Case Report (SCARE) guidelines. Int J Surg
2020;84:226–30.

[9] Registered www.researchregistery.com
[10] Al-Mayouf SM, Al Mutairi M, Bouayed K, et al. Epidemiology and

demographics of juvenile idiopathic arthritis in Africa and Middle East.
Pediatr Rheumatol 2021;19:166.

[11] Hiejima E, Komatsu H, Takeda Y, et al. Acute liver failure in young
children with systemic-onset juvenile idiopathic arthritis without mac-
rophage activation syndrome: report of two cases. J Paediatr Child
Health 2012;48:E122–5.

[12] Jain D, AggarwalHK, RaoA, et al. Macrophage activation syndrome in a
patient with systemic onset of the juvenile idiopathic arthritis.
Reumatologia 2016;54:42–7.

[13] Funderburg NT, Shive CL, Chen Z, et al. IL-6 blockade with tocilizumab
diminishes indices of inflammation that are linked to mortality in treated
HIV infection. Clin Infect Dis 2023;77:272–9.

[14] Quartier P, Allantaz F, Cimaz R, et al. A multicentre, randomised,
double-blind, placebo-controlled trial with the interleukin-1
receptor antagonist anakinra in patients with systemic-onset
juvenile idiopathic arthritis (ANAJIS trial). Ann Rheum Dis 2011;70:
747–54.

[15] Giancane G, Papa R, Vastert S, et al. for the Paediatric
Rheumatology International Trials Organisation (PRINTO).
-Anakinra in patients with systemic juvenile idiopathic arthritis: long-
term safety from the pharmachild registry. J Rheumatol 2022;49:
398–407.

[16] Malik H, Malik H, Uderani M, et al. Fulminant Hepatitis A and E Co-
infection leading to acute liver failure: a case report. Cureus 2023;15:
e38101.

[17] Goldberg E, Chopra S, Rubin JN. Acute liver failure in adults: manage-
ment and prognosis. UpToDate. Post TW (ed): UpToDate Inc., Waltham;
2023.

[18] Manka P, Verheyen J, Gerken G, et al. Liver failure due to acute viral
hepatitis (A–E). Visc Med 2016;32:80–5.

Kudsi et al. Annals of Medicine & Surgery (2023) Annals of Medicine & Surgery

5166

https://www.researchregistry.com/browse-theregistry#home/registrationdetails/64969126d0d3e500279d934c/
https://www.researchregistry.com/browse-theregistry#home/registrationdetails/64969126d0d3e500279d934c/
https://www.researchregistry.com/browse-theregistry#home/registrationdetails/64969126d0d3e500279d934c/
mailto:dr.ghfatima@gmail.com
https://www.researchregistery.com

