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Fever of Unknown Cause: A Case of Macrophage Activation SyndromeCase Report
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INTRODUCTION
Fever is a common physiologic response in childhood 
and serves as a key symptom for a broad array of 
diseases. It frequently occurs in infectious, autoimmune, 
malignant, and metabolic conditions. However, in certain 
cases, the underlying cause remains elusive despite 
comprehensive evaluation. Fever of Unknown Origin 
(FUO) represents a significant diagnostic challenge for 
clinicians. The initial definition of FUO was established 
by Petersdorf and Beeson in 1961, describing it as a 
fever exceeding 38.3°C, persisting for more than three 
weeks, and remaining undiagnosed after one week of 
hospitalization (1). Durack and Street revised these 
criteria in 1991, specifying fever above 38.3°C lasting 
longer than three weeks and persisting without diagnosis 
after at least three outpatient evaluations or three days 
of hospitalization (2). The etiology of FUO is diverse, 
encompassing infectious, inflammatory, malignant, 
and genetic diseases. Approximately 30–40% of FUO 
cases are infectious in origin, 20–30% are autoimmune 
or inflammatory, 10–20% are related to malignancy, 
and 10–15% remain idiopathic (3). A thorough history, 
physical examination, and systematic laboratory 
investigations are essential in the assessment of FUO. 
Here, we present a pediatric case who initially presented 
with fever and arthralgia and was ultimately diagnosed 
with macrophage activation syndrome (MAS) upon 
further investigation.

Abstract
Fever of unknown origin (FUO) in children is a challenging diagnostic problem, as it can be caused by a wide 
range of infectious, inflammatory, malignant, or genetic disorders. We present the case of a 12-year-old girl 
with persistent fever, arthralgia, and elevated inflammatory markers. Despite extensive infectious, oncological, 
and rheumatologic investigations, no underlying cause was identified. Laboratory findings revealed markedly 
increased C-reactive protein, ferritin, and D-dimer levels, and mild hepatomegaly. Macrophage activation 
syndrome (MAS) was suspected due to persistent fever and hyperferritinemia, and confirmed by bone marrow 
aspiration. The patient responded rapidly to intravenous immunoglobulin and high-dose corticosteroids. This case 
emphasizes the importance of considering MAS in pediatric FUO and highlights the need for early recognition 
and treatment.

Keywords: Fever of Unknown Origin, Macrophage Activation Syndrome, Child

Case
A 12-year and 10-month-old girl presented with a two-
week history of joint and muscle pain, unresponsive to 
movement or rest. She also reported marked morning 
stiffness in her joints, which gradually subsided during 
the day. Her past medical history was unremarkable, 
with no previous illnesses, medication use, or significant 
surgical interventions, and there was no family history 
of rheumatic or autoimmune diseases.
She was initially evaluated in the pediatric outpatient 
clinic for joint and low back pain. With a C-reactive 
protein (CRP) level of 28 mg/dL and a fever of 38.5°C, 
she was hospitalized and started on ceftriaxone. 
During her seven-day hospitalization, she experienced 
occasional cough but exhibited no rash, vomiting, 
hematuria, hematochezia, conjunctivitis, or pathological 
lymphadenopathy. As the fever persisted despite 
five days of ceftriaxone and two subsequent days of 
vancomycin, treatment was escalated to piperacillin-
tazobactam and meropenem before her referral to our 
center.
On physical examination, her temperature was 37.6°C, 
heart rate 110/min (regular, no murmur), respiratory 
rate 20/min, oxygen saturation 96%, and blood pressure 
100/60 mmHg. There was no evidence of arthritis, 
but diffuse muscle and joint tenderness was noted. 
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Other systemic examinations were unremarkable. 
Initial laboratory results showed: WBC 18.71×10³/μL, 
hemoglobin 11.6 g/dL, platelets 412×10³/μL, AST 18 
U/L, ALT 14 U/L, ESR 64 mm/h, CRP 18.4 mg/dL, 
ferritin 816 ng/mL, fibrinogen 900 mg/dL (reference: 
200–400), D-dimer 2.7 mg/mL (reference: 0–0.5), and 
prothrombin time 13.1 s (reference: 11–14).
Etiologic investigations revealed no growth in blood, 
urine, or stool cultures, and viral screening was negative. 
Brucella and Salmonella serologies, as well as PPD and 
Quantiferon tests, were negative. Abdominal ultrasound 
and contrast-enhanced CT imaging showed only mild 
hepatomegaly. Bone marrow aspiration did not reveal 
malignant cells. Rheumatologic assessment showed 
elevated C3 and C4, borderline anti-dsDNA, and 
negative ANCA.
During hospitalization, she received piperacillin-
tazobactam and meropenem. Two echocardiograms 
showed no abnormalities aside from physiologic mitral 
regurgitation. Owing to persistent arthralgia, fever, 
and elevated acute phase reactants (APRs), aspirin 
was administered for three days in suspicion of acute 
rheumatic fever, but discontinued after no clinical 
response. As fever and symptoms persisted with 
persistently high APRs, she was referred for further 
rheumatologic evaluation.
Whole-body MRI at the referral clinic revealed only 
millimetric lymphadenopathies. Repeat laboratory 
results showed: WBC 8.17×10³/μL, hemoglobin 10.8 
g/dL, platelets 287×10³/μL, CRP 132.7 mg/dL, ESR 
69 mm/h, pro-BNP 303 pg/mL, D-dimer 27,250 mg/
mL, INR 1.38, aPTT 30.8 s, fibrinogen 348 mg/dL, 
and ferritin 3,705 ng/mL. Based on these findings, a 
diagnosis of macrophage activation syndrome (MAS) 
was made.
Treatment was initiated with intravenous immunoglobulin 
(IVIG) at 80 g over 12 hours, followed by three days 
of intravenous pulse methylprednisolone (1 g daily), 
along with proton pump inhibitor, calcium, vitamin D 
supplementation, and a salt-free diet. After three days 
of pulse methylprednisolone, oral prednisolone (48 mg 
daily) was prescribed.

DISCUSSION
In this case report, we describe a 12-year-old girl who 
presented with prolonged fever and joint pain, ultimately 
diagnosed with macrophage activation syndrome 
(MAS). The patient’s clinical course and laboratory 
findings indicated that MAS was the underlying cause, 
despite the initial classification as fever of unknown 
origin (FUO).
Diagnosis and Differential Diagnosis of FUO 
FUO presents a significant diagnostic challenge for 
clinicians, as the diagnosis is typically established 
by systematically excluding other possible causes. 
Accordingly, thorough history-taking, physical 
examination, and comprehensive laboratory evaluation 
are essential in patients suspected of FUO. The etiology 

of FUO is broad, including infectious, inflammatory, 
malignant, and genetic diseases. Approximately 30–
40% of FUO cases are attributed to infections, 20–30% 
to autoimmune or inflammatory conditions, 10–20% to 
malignancies, and 10–15% remain idiopathic (3). In our 
case, prolonged fever, joint pain, and elevated CRP and 
ferritin levels were highly suggestive of MAS; however, 
infectious, rheumatologic, and malignant etiologies were 
meticulously investigated before reaching a definitive 
diagnosis.
Macrophage Activation Syndrome (MAS) 
MAS is a life-threatening complication that usually 
develops secondary to underlying disorders such 
as infections or rheumatologic diseases. Excessive 
immune activation and cytokine storm are central to the 
pathogenesis, resulting in uncontrolled macrophage and 
immune cell activation, leading to hemophagocytosis. 
MAS is particularly associated with systemic juvenile 
idiopathic arthritis and systemic lupus erythematosus 
(7,8).
Clinically, MAS may present with fever, malaise, 
anorexia, weight loss, skin rash, lymphadenopathy, 
hepatosplenomegaly, and neurologic symptoms. 
Laboratory abnormalities frequently include anemia, 
thrombocytopenia, markedly elevated ferritin, 
hypertriglyceridemia, increased D-dimer, low 
fibrinogen, and raised liver enzymes. Hyperferritinemia 
is considered a key biomarker for MAS, and our patient’s 
ferritin levels were notably elevated (9,10). Additionally, 
our patient exhibited high D-dimer, elevated CRP, and 
persistent fever. Without timely intervention, MAS may 
progress to multiple organ failure due to the cytokine 
storm, with a correspondingly high mortality rate. 
Therefore, early recognition and prompt treatment are 
crucial (9,10).
In the present case, persistent fever, joint pain, high 
CRP, and ferritin levels supported the diagnosis of MAS, 
which was further confirmed by bone marrow aspiration 
revealing hemophagocytosis.
The patient was successfully treated with intravenous 
immunoglobulin (IVIG), high-dose pulse 
methylprednisolone, and supportive therapies, including 
a proton pump inhibitor, calcium, and vitamin D. High-
dose corticosteroids constitute the mainstay of MAS 
therapy (11), with IVIG, cyclosporine, and biologic 
agents such as anakinra or tocilizumab used as adjuncts 
in refractory cases (11). In our case, the administration 
of IVIG and pulse steroids led to marked clinical 
improvement. It is also essential to address and treat 
the underlying cause of MAS when possible, as this 
optimizes patient outcomes.

CONCLUSION
This case report underscores the importance of thorough 
investigation to identify the underlying cause in patients 
presenting with fever of unknown origin (FUO). Early 
recognition and prompt treatment of life-threatening 
conditions such as macrophage activation syndrome 
(MAS) are crucial for optimizing patient outcomes. 
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Clinicians should maintain a high index of suspicion 
for MAS in cases of FUO, ensuring that appropriate 
diagnostic evaluations are pursued. Effective 
management requires a multidisciplinary approach, 
taking into account regional epidemiology, available 
hospital resources, and clinical expertise..
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