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Abstract  We report a case of Adult-onset Still’s Disease (AoSD) in a 55-year-old male without prior 
rheumatological history. The disease is an autoinflammatory condition with features including fevers, joint pain, and 
salmon-colored lesions. Diagnosis is through clinical classification systems including the Yamaguchi or Fautrel 
criteria and considered after a thorough diagnosis of exclusion. However, the disease is rare and difficult to 
recognize given its nonspecific presentation. This patient depicts the challenges in noticing the disease, especially in 
the setting of confounding physical exam findings. Prognosis is favorable, but prolonged periods without treatment 
can lead to the development of harmful complications including fulminant hepatitis, lymphohistiocytic activation 
syndrome, and disseminated intravascular coagulation. 
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1. Introduction 

Discovered by E.G. Bywaters in 1971, Adult-onset 
Still’s Disease (AoSD) is the adult manifestation of 
Systemic Juvenile Idiopathic Arthritis (SJIA) [1]. This 
condition is uncommon with one retrospective study 
finding an incidence of 1.6 cases per 1,000,000 [1-2]. The 
etiology is unclear but centers on immune cell activation 
resulting in an autoinflammatory cascade akin to a 
“cytokine storm” [3]. Diagnosis is clinical with high 
suspicion for those presenting with a fever that has no 
clear source in conjunction with rashes, arthralgias, or 
elevated serum markers. Of the various classification 
systems, the Yamaguchi criteria is the most sensitive [4]. 

However, diagnosis is challenging as AoSD is rare, has 
overlapping presentations with other conditions, and lacks 
definitive diagnostic labs or imaging. The workup is 
extensive and necessitates exclusion of multiple pathologies. 
This often results in improper and delayed diagnosis in up to 
80% of patients eventually diagnosed with AoSD [5]. 

Our case showcases a challenging diagnosis of AoSD in 
a patient whose cardiac murmur and initial presentation 
were initially presumed to be from endocarditis. 

2. Hospital Course 

A 55-year-old male presented for workup of 
intermittently persistent bilateral lower extremity pain and 

swelling with generalized body aches in his arms and 
shoulders that have been ongoing for the past few months. 
The patient described his pain as more muscular rather 
than skeletal and at times debilitating to the point where 
he has trouble moving. Of note, he describes pharyngitis 
and pleuritic chest pain prior to onset of pain. There was 
also a prolonged period of daily fevers, but this was not 
well documented. Past medical history includes post-
traumatic stress disorder, anxiety, and hypertension. He 
denied any history of rheumatological conditions, alcohol, 
smoking, illicit drug usage, and previous episodes of 
discomfort like this current admission. 

In the emergency department he was tachycardic with a 
heart rate of 116, mildly febrile with a temperature of 
100.4 degrees Fahrenheit, and endorsed a pain score of 
10/10. His respiratory rate and blood pressure were 
unremarkable. Pertinent physical exam findings included a 
systolic murmur heard at the cardiac apex with diffuse 
tenderness to palpation on all his extremities. His 
neurological exam was normal and there were no visible 
skin abnormalities. Complete lab work on admission is 
listed below in Table 1. 

Imaging revealed cardiomegaly on CXR, an enlarged 
right hilar lymph node on CT chest, and hepatomegaly on 
CT abdomen pelvis. Transthoracic echocardiogram (TTE) 
revealed moderate aortic stenosis but was negative for 
valvular vegetations. Despite the TTE, empiric 
vancomycin and ceftriaxone were started since there was 
still concern for infection. The following day he reported 
no clinical improvement on antibiotics. There was 
increased suspicion for a rheumatological condition, and a 
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dose of empiric colchicine was provided. Further lab work 
revealed an unremarkable Rheumatoid Factor (RF), 
Human Immunodeficiency Virus (HIV), and Antinuclear 
Antibody (ANA), but the patient’s improvement on 
colchicine, coupled with no growth on cultures, pointed 
away from an infection. Ferritin was also significantly 
elevated at >1500 ng/mL. AoSD was suspected and the 
patient was started on daily prednisone 40 mg. 
Inflammatory markers immediately began to downtrend, 
white blood cell count dropped, liver function tests (LFTs) 
normalized, and the patient began to drastically improve 
with no complaints of body aches. Cultures remained 
negative, the entire hospital admission and antibiotics were 
discontinued. On the day of discharge, one week after 
admission, repeat ferritin decreased to 1188.4 ng/mL and the 
patient was set up for outpatient rheumatology follow up. 

Table 1. Labs on Admission 

Lab test Lab level Reference Range 
B-Type Natriuretic Peptide 498 pg/mL 1-100 pg/mL 

AST 137 U/L 13-33 U/L 
ALT 149 U/L 7-31 U/L 

Alkaline Phosphatase 438 U/L 37 – 108 U/L 
CPK 49 U/L 0 – 243 U/L 

Procalcitonin 1.02 ng/mL 0 – 0.25 ng/mL 
Lactic Acid 1.0 mmol/L 0.6 – 2.7 mmol/L 

WBC 24.64 K/uL 4.0 – 11.0 K/uL 
HGB 9.2 g/dL 14 – 18 g/dL 
HCT 28.6% 39 – 52.5% 
PLT 572 K/uL 128 – 412 K/uL 

Segmented Neutrophils 85% 51 – 69% 
ESR 95 mm/hr 0 – 20 mm/hr 

C-RP Non-Cardiac 24.8 mg/dL 0 – 5 mg/dL 
TSH 1.80 uIU/mL 0.35 – 5 uIU/mL 

Thyroxine, Free 1.19 ng/dL 0.58 – 1.9 ng/dL 
MRSA nares Negative Negative 

COVID-19 PCR Not detected Note detected 
FLU A PCsR Not detected Not detected 
FLU B PCR Not detected Not detected 
RSV PCR Not detected Not detected 

3. Discussion 

3.1. Diagnostic Criteria 
Diagnosis of AoSD was challenging in our patient 

given the nonspecific symptoms mimicking infection 
coupled with a cardiac murmur later found to be aortic 
stenosis. Without a TEE, there remained heightened 
suspicion for blood culture-negative endocarditis despite a 
negative TTE and cultures without growth. Only after a 
lack of clinical improvement on antibiotics and elevation 
of multiple inflammatory markers was an autoimmune 
condition including AoSD considered. 

3.1.1. Yamaguchi Criteria 
Multiple classification systems exist to diagnose AoSD, 

but the Japanese Yamaguchi criteria seen below in Table 2 
is widely adopted with a sensitivity of 93.5% [6]. 

 

Table 2. Yamaguchi Criteria 

Yamaguchi Criteria: 5 features with at least 2 being major 
diagnostic criteria 
Major Criteria: 

├ Fever of at least 39ºC (102.2ºF) lasting at least one week 
├ Arthralgias or arthritis lasting two weeks or longer 

├ A nonpruritic macular or maculopapular skin rash that is salmon-
colored in appearance and usually found over the trunk or extremities 

during febrile episodes 
├ Leukocytosis (10,000/microL or greater), with at least 80 percent 

granulocytes 
Minor Criteria: 

├ Sore throat 
├ Lymphadenopathy 

├ Hepatomegaly or splenomegaly 
├ Abnormal LFTs, particularly elevations in aspartate and alanine 

aminotransferase and lactate dehydrogenase concentrations 
├ Negative tests for ANA and RF 

 
Our patient satisfied 2 major criteria of arthralgia and 

leukocytosis and 4 minor criteria of abnormal LFTs, 
lymphadenopathy, hepatomegaly, and negative ANA and RF. 

3.1.2. Fautrel Criteria 
A newer French classification system known as the 

Fautrel criteria seen below in Table 3 is less sensitive than 
the Yamaguchi criteria, but more specific [7]. 

Table 3. Fautrel Criteria 

Fautrel criteria: four or more major criteria are required, or 3 
major and 2 minor criteria 
Major criteria: 

├ Spiking fever ≥39 °C 
├ Arthralgia 

├ Transient erythema 
├ Pharyngitis 

├ Polymorphonuclear cells ≥80% 
├ Glycosylated ferritin ≤20% 

Minor criteria: 
├ Maculopapular rash 

├ Leukocytosis ≥10,000/mm3 
 
We cannot say with certainty enough criteria for the 

Fautrel classification system were met. Two major criteria 
of arthralgia, and elevated polymorphonuclear cells were 
definitively met. Given the markedly elevated serum 
ferritin, there is ample reason to suspect criteria of 
glycosylated ferritin would have been satisfied had the lab 
test been conducted. Additionally, the patient endorsed 
prolonged subjective fevers that were not documented 
along with pharyngitis prior to disease onset.  

3.2. Additional Findings 

3.2.1. Liver Function Test 

Labs are not themselves diagnostic for AoSD, but many 
patients tend to exhibit elevated markers, which we see 
incorporated into various classification criteria. LFTs are 
commonly elevated with reports of elevated markers in up 
to 75% of cases, including our patient [8]. This 
manifestation is believed to be affiliated with interleukin  
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(IL) – 18, which was found to be elevated in those with 
acute liver injury but not chronic injury [9]. This cytokine 
functions by inducing other cytokines and activating T 
helper cells, macrophages, natural killer cells, etc. [10]. 
One such case found elevated IL-18 in macrophages and 
Kupffer cells within the liver parenchyma [11]. Common 
findings on biopsy of AoSD with liver dysfunction 
include lobular inflammation, Kupffer cell hyperplasia, 
focal hepatocellular degermation, periportal mononuclear 
infiltrates, etc. [9]. 

3.2.2. Ferritin 
Hyperferritinemia is another common observation 

reported in those with AoSD. Up to 90% of patients with 
AoSD are found with elevated serum ferritin levels [12]. 
Our patient was no exception with serum ferritin levels 
greater than 1500 ng/mL. Ferritin appears promising as a 
diagnostic marker as values greater than five times the 
upper limit of normal (>1,000 ng/mL) have shown 
sensitivities up to 80% in patients who have a fever with 
no clear cause. When coupled with glycosylated ferritin 
less than 20%, sensitivity increases up to 93% [13]. 
Additionally, we see correlations between ferritin levels 
and disease activity, making it a potential biomarker for 
treatment response [14]. In our own case, ferritin levels 
were initially unquantifiable before decreasing down to 
1188.4 ng/mL on day of discharge.  However, its 
usefulness is limited due to its elevated presence of 
multiple disease pathologies and the limited availability of 
glycosylated ferritin [15]. Like with LFTs, pathogenesis is 
cytokine mediated involving molecules such as IL-18 that 
regulate ferritin synthesis and all stages [16]. One study 
attributes this control through both a direct process and an 
indirect process through increased nitric oxide synthesis, 
which in turn induces ferritin production [17].  

3.2.3. Aortic Stenosis 
It is unlikely this patient’s aortic stenosis was a result of 

his AoSD. However, we see rare instances in the literature 
of cardiac involvement with AoSD. Around 5% of cases 
of AoSD involve the heart with the most common 
manifestation being pericardial effusion [18]. Few cases 
report non-infective endocarditis with valvular manifestations, 
often left-sided [19]. Histopathologic findings typically 
reveal fibrinoid necrosis with lymphohistiocytic infiltration 
that resolves after prolonged treatment with steroids [19-20]. 
The pathogenesis of cardiac manifestations is unclear, but 
research points to increased production of adhesion 
molecules including soluble intercellular adhesion 
molecule-1 (sICAM-1) that enhances leukocyte adhesion 
to the heart’s endocardial surface [21]. 

4. Conclusion 

AoSD is a challenging diagnosis of exclusion as its 
differential is extensive, requiring rule out of infections, 
malignancy, drug interactions, and other rheumatological 
conditions. This often leads to frequent misdiagnosis and 
postponed care. Early diagnosis is essential as some of 
the complications may be life threatening. Until adequate 
lab tests are developed, an extensive history and physical 

remains the cornerstone of diagnosis in AoSD. 
Physicians should exercise a heightened level of 
suspicion and consider AoSD when presented with a 
fever that has no clear source. 
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