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Abstract

Juvenile Idiopathic Arthritis (JIA) is an autoimmune disorder affecting children under
16, causing joint inflammation, fever, rash, and iridocyclitis. In some cases, JIA can
lead to Macrophage Activation Syndrome (MAS), a secondary hemophagocytic
lymphohistiocytosis often triggered by systemic juvenile idiopathic arthritis (s-JIA).
An 18-year-old male with a past medical history of JIA presented with persistent high-
grade fever, abdominal distension, and systemic symptoms non-responsive to
antibiotics. MAS was confirmed after bone marrow aspiration and high-dose
intravenous methylprednisolone were used. The report emphasizes the importance of
early recognition and treatment of MAS to prevent severe complications and improve
outcomes in patients with JIA. This case report details the diagnostic process,
including specific disease activity scoring, imaging findings, and key immunological
markers, to strengthen the clinical presentation. It emphasizes the importance of early
recognition and treatment of MAS to prevent severe complications and improve
outcomes in patients with JIA, aligning with current registry data and systematic
reviews on MAS in JIA.
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1. INTRODUCTION

Juvenile Idiopathic Arthritis (JIA), also known as
Juvenile Rheumatoid Arthritis (JRA), is an autoimmune
joint disorder that affects children under the age of 16.
While JIA is considered uncommon, the specific reasons
and genetic tendencies are still unclear. It often presents
as joint inflammation, along with symptoms such as
fever, rash, swollen lymph nodes, enlarged spleen, and
iridocyclitis [1, 2]. Certain children have a type of
Juvenile Idiopathic Arthritis (JIA) that resolves on its
own within a few months, while others have a long-
lasting form of the illness. Diagnosis relies mainly on
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clinical signs, involving tender, inflamed, and painful
joints that may impede normal growth and development.
JIA is divided into three different clinical categories, the
first one is known as Still's disease, seen in 20% of cases
with symptoms like fever, rash, splenomegaly,
lymphadenopathy, pericarditis, or pleuritis; the second
subtype is Monoarticular or Pauciarticular form of
disease, affecting up to four joints; and the third one is
Polyarticular JIA, impacting five or more joints, mainly
in girls and frequently linked to high rheumatoid factor
(RF) levels [1]. Symptoms such as joint inflammation,
lymphadenopathy, splenomegaly, iridocyclitis, rash, and
fever are the initial indication of Juvenile Rheumatoid
Arthritis (JRA) in pediatric patients. Iridocyclitis can
happen with or without symptoms like conjunctivitis and
eye pain, and may result in complications such as scarring
and glaucoma [3]. Clinical observations are the main
method of diagnosing JRA, with additional tests for ANA
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and RF used to confirm and distinguish between subtypes
of the disease. ANA and RF are usually absent in Still's
disease, the first subtype of JRA, while iridocyclitis is
more frequently linked with the monoarticular subtype

[4].

Macrophage Activation Syndrome (MAS) is a severe and
potentially deadly manifestation of rheumatic disorders,
recognized as a secondary form of hemophagocytic
lymphohistiocytosis (HLH) [5]. It mainly impacts
individuals diagnosed with systemic juvenile idiopathic
arthritis (s-JIA) [6]. Between 7 and 14% of children with
systemic juvenile idiopathic arthritis (s-JIA) are impacted
by MAS, while approximately 30 to 40% of these patients
may have subclinical or hidden MAS [7]. More than 20%
of individuals with the initial stages of s-JIA develop
MAS, which can occur suddenly or be sparked by
infections or changes in medication [6]. In a clinical
setting, MAS is recognized by continuous high fever,
enlargement of the liver and spleen, reduced levels of all
types of blood cells, liver problems, blood clotting
disorders, central nervous system complications, elevated
ferritin levels, and NK cells dysfunction. A key feature of
MAS is the identification of hemophagocytic
macrophages in the bone marrow [8].

The development of Macrophage Activation Syndrome
(MAS) in systemic juvenile idiopathic arthritis (s-JIA) is
mainly caused by the overactivation of T lymphocytes
and macrophages, resulting in a notable rise in cytokines
like IL-1, IL-6, IL-18, IFN-y, and TNF-a. Adding to the
difficulty is the insufficient production of IL-10, a
substance that usually controls the immune response.
Genetic mutations that impact the cytolytic function of
NK cells and CTLs are also important, as they interfere
with the typical immune response and add to the cytokine
storm. In addition, constant production of certain
cytokines such as IL-6 and IL-18 causes dysfunction in
NK cells, worsening the situation. In summary, the
interaction between cytokine imbalance and genetic
factors is what causes the intense inflammatory response
seen in MAS [8-13]. This case emphasizes the challenges
and significance of addressing MAS in individuals with
autoimmune  histories  who  display  systemic
inflammatory symptoms. This report aims to present a
detailed account of a rare presentation of MAS in an adult
with a history of JIA, incorporating detailed clinical,
laboratory, and imaging findings to enhance diagnostic
and therapeutic insights. We also aim to contextualize
this case within existing literature and registry data to
highlight similarities and differences with larger patient
cohorts, particularly regarding disease activity,
diagnostic markers, and treatment outcomes.

2.CASE REPORT
An 18-year-old male who previously had juvenile

idiopathic arthritis presented in emergency department
with symptoms of high fever, decreased appetite, and
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abdomen fullness that have been ongoing for a month. He
described experiencing sporadic headaches and stomach
pain. Three years ago, he had a fever and polyarthritis,
which led to a diagnosis of juvenile idiopathic arthritis,
and he was treated with steroids and methotrexate. His
symptoms improved with the treatment but
unfortunately, he lost his follow up. He again developed
similar symptoms, he tried different over the counter pain
killers and NSAIDs but his symptoms persisted. The
patient had a normal developmental history and received
vaccinations according to national recommendations.
There is no familial background in autoimmune diseases.
On examination, his vitals were: heart rate 106/bpm,
oxygen saturation 92% on room air, body temperature
103 F, breathing rate 18/bpm, and blood pressure 110/70
mmHg. He had a pale complexion and appeared anxious,
lymph nodes were palpable in the anterior cervical chain
bilaterally that was non-tender, not adherent to superficial
and underlying skin and no oozing of any discharge. His
liver was palpable 10cm below the right sub costal
margins with a firm texture, and his splenic notch was
palpable 2cm below left costal margins. Rest of the
systemic examination was unremarkable. Disease
activity scoring using the Juvenile Arthritis Disease
Activity Score (JADAS-27) was performed, indicating
severe disease activity prior to treatment (JADAS-27
score: 28, indicating high disease activity). Lab results
revealed low red blood cell indices, such as hematocrit at
28.4% (Normal: 37 to 52%) and hemoglobin at 7.3 g/dL
(Normal: 12 to 18 g/dL). 2.64 x 103/uL was his white
blood cell count (normal: 4-10 x 103/L). CRP rose to 33
mg/dL (normal: < 0.5 mg/dL), the platelet count
increased to 430 x 109/L (normal: 150-400 x 109/L), and
the ESR increased to 25 (normal: 0-15 mm/h). Liver
function tests revealed elevated ALT, 62 (normal: 10-40
U/L), and AST, 55 U/L (normal: 10-40 U/L). Hepatitis C
and B screenings were reported negative. Coagulation
studies showed low fibrinogen levels at 97 mg/dl
(Normal: 150-350 mg/dL). Ferritin levels were raised,
710 ng/L (Normal: 12 to 300 ng/mL) Tests for infectious
and rheumatological diseases, including rheumatoid
factor, were negative. Urinalysis revealed no
abnormalities, but serum triglycerides were elevated,
170mg/dL  (Normal: <150 mg/dL). Immunological
markers showed markedly elevated IL-6 levels (45
pg/mL, normal <7 pg/mL) and a decreased NK cell
activity (2% cytotoxicity, normal >10%). Abdominal
ultrasound showed significant hepatosplenomegaly
without focal lesions, consistent with the clinical
examination. No other specific imaging findings
suggestive of malignancy or primary infection were
noted. His general physician advised him antibiotics.
Despite the use of various antibiotics, the patient's fever
persisted. Due to his medical history and low blood cell
counts, he was evaluated for Macrophage Activation
Syndrome (MAS). The bone marrow biopsy results show
increased hematopoietic activity with hyperplastic
alterations and significant hemophagocytic activity,
confirming a diagnosis of Macrophage Activation
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Syndrome in a patient with Idiopathic Juvenile Arthritis.
The lack of iron deposits and presence of invasive cells
indicates a reactive process rather than a cancerous
condition. Hemophagocytosis in bone marrow aspiration
supported the diagnosis of MAS (Fig. 1).
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Figure 1: Bone marrow aspiration biopsy report of the
patient.

For a patient with a background of juvenile idiopathic
arthritis (JIA) and displaying signs of ongoing high-grade
fever, hepatosplenomegaly, and hematologic issues,
potential diagnoses include a JIA flare-up, regional
infections such as malaria and dengue, sepsis, leukemia,
and Macrophage Activation Syndrome (MAS). The
identification of MAS was given higher importance once
infections, sepsis, and leukemia were ruled out, as
indicated by the patient's symptoms and bone marrow
biopsy revealing marked hemophagocytosis. Initial
treatment  with  broad-spectrum  antibiotics was
unsuccessful, S0 high-dose intravenous
methylprednisolone was administered, effectively
relieving symptoms. The patient was later prescribed oral
steroids and has continued to improve during follow-up
visits, confirming the treatment regimen's effectiveness
for MAS. The effectiveness of treatment for the patient
with Macrophage Activation Syndrome was measured by
assessing clinical symptoms (such as fever and
abdominal pain), laboratory values (like hemoglobin,
CRP, and ferritin), vital signs, follow-up assessments,
and response to treatment. These parameters indicate a
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successful improvement following high-dose intravenous
methylprednisolone and oral steroids. Post-treatment, the
JADAS-27 score decreased to 4, indicating low disease
activity, further confirming treatment efficacy.

3. DISCUSSION

MAS is a hyperinflammatory state characterized by the
proliferation and activation of T cells and macrophages,
creating an excessive inflammatory response and
hypersecretion of cytokines such as IFNy, TNF, IL-1, IL-
6, IL-10, IL-12, IL-18, and macrophage colony-
stimulating factor [14]. Macrophage Activation
Syndrome (MAS) is characterized by persistent fever,
liver failure, splenomegaly, lymphadenopathy, and
neurological symptoms. It is often severe and resistant to
anti-infection medications. Key laboratory results include
leukocytopenia, thrombocytopenia, coagulation issues,
elevated liver  enzymes, hypertriglyceridemia,
hyperferritinemia, and NK-cell dysfunction. A
systematic review by Briciu et al. (2021) in Pediatric
Research analyzed 40 studies and confirmed these
characteristics, emphasizing MAS as a
hyperinflammatory condition. The review highlights the
importance of laboratory findings for diagnosis and
underscores the necessity for prompt recognition and
treatment [15].

The presented case of Macrophage Activation Syndrome
(MAS) aggravating systemic juvenile idiopathic arthritis
(s-JIA) demonstrates the intricacies of immunological
dysregulation as well as the diagnostic and therapy
problems. This debate examines new literature to
contextualize the findings and improve our knowledge of
this serious illness. MAS is recognized as a life-
threatening consequence of rheumatic disorders such as
SJIA. Schulert and Grom’s review underlines how MAS
can be induced by a variety of events, including
infections and medication changes, which corresponds to
the beginning and development observed in our case [16].
This case report discusses the differential diagnosis of
Macrophage Activation Syndrome (MAS) in a patient
with Juvenile Idiopathic Arthritis (JIA). Several potential
diagnoses were considered, including flare of JIA,
infections (Malaria, Dengue), sepsis, leukemia, and
MAS. The patient's severe systemic symptoms,
pronounced hepatosplenomegaly, persistent high-grade
fever, and the presence of infections were considered, but
specific diagnostic tests (Key diagnostic tests included
Complete Blood Count (CBC), Liver Function Tests
(LFTs), ferritin level, blood cultures, bone marrow
biopsy, and serological tests for infections (malaria and
dengue) to Rule them out. MAS emerged as a strong
contender due to its association with JIA and the overlap
of clinical features. The case highlights the importance of
early diagnosis and treatment, as MAS can manifest
severe systemic symptoms and be potentially life-
threatening. Comparing this case to the larger MAS
patient cohorts documented in registries like the
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multinational MAS/sJIA registry and the Eurofever
registry, our patient's presentation aligns with typical
features of MAS, including high fever, cytopenias,
hepatosplenomegaly, hyperferritinemia, and an excellent
response to corticosteroids. However, the patient's age
(18 years) at MAS presentation, despite a JIA history,
places him at the older end of the pediatric spectrum,
which is less commonly reported in some JIA-focused
MAS series. The specific immunological markers such as
elevated IL-6 and decreased NK cell activity observed in
our patient are consistent with the known cytokine storm
pathology in MAS, as widely reported in systematic
reviews and research studies [16].

Recent research investigate the pathophysiological role
of cytokines, with a specific emphasis on IL-1, IL-6, IL-
18, and IFN-y, in MAS. This case is consistent with the
findings of Minoia et al., who discovered that MAS is
characterized by a ‘cytokine storm', which causes
significant tissue damage and organ dysfunction. This
excessive inflammation condition requires specific
treatments that target the inhibition of cytokines [6].
Current treatment methods include the utilization of
immunomodulators such as corticosteroids, as
demonstrated in the patient's case, as well as more
specific interventions such as IL-1 and IL-6 inhibitors.
Ravelli et al. (2015) stated that therapies focusing on IL-
6, like tocilizumab, have exhibited potential in managing
inflammation in s-JIA and decreasing the occurrence of
MAS [17]. Patients with MAS encounter treatment
challenges, with high-dose intravenous corticosteroids
being the primary initial treatment, followed by oral
prednisolone. If corticosteroids don't improve, drugs like
cyclosporine-A, etoposide, and cyclophosphamide are
used, with cyclosporine-A being effective in HLH-2004
protocol treatment and etoposide preserved for refractory
cases [14]. This is consistent with our strategy of starting
off with high-dose intravenous methylprednisolone, then
transitioning to oral steroids, leading to significant
enhancement in our patient. While this case report lacks
a control group, the established efficacy of high-dose
corticosteroids in MAS, as supported by numerous
clinical trials and consensus guidelines (e.g., the 2016
EULAR/ACR recommendations for MAS in sJIA),
provides a strong framework for understanding the
therapeutic success observed here. This case serves as a
valuable example of prompt diagnosis and management
based on current best practices, even without direct
comparison to an untreated cohort.

4. CONCLUSION

In  conclusion, MAS (Macrophage Activation
Syndrome), a potentially fatal syndrome, should be
considered in young patients with unexplained fever,
cytopenias, hepatosplenomegaly, and autoimmune
disorders. Early recognition and treatment are crucial for
managing this potentially fatal syndrome. A thorough
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medical history and persistent investigative approach are
essential in complex clinical scenarios. Early diagnosis of
JIA (Juvenile Idiopathic Arthritis), especially in children,
can initiate proper treatment and prevent mortality.
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