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Introduction

Adult onset Still’s disease (AOSD) is a systemic
inflammatory disorder with reported incidence of
0.14-0.40 per 100,000.1 It was initially described in
1897 by George F. Still. The disease has a bimodal age
distribution with first peak between 15-25 years of age
and second between 36-46 years of age.2 The exact
etiological factors are still unknown, genetic and in-
fectious etiology has been suggested in view of pro-
dromal symptoms and role of non-specific cytokines
like interleukin (IL)-5, IL-6, IL-18 and tumor necrosis
factor-alpha (TNF-α).3 Quotidian or double quotidian

fever, arthralgia or arthritis, evanescent skin rash, sore
throat, weight loss, lymphadenopathy and he-
patosplenomegaly are the clinical manifestations of
Still’s disease. It is considered as a diagnosis of exclu-
sion and only after excluding infections, malignancies
and connective tissue diseases, diagnosis of AOSD is
made based on the Yamaguchi or Fautrel criteria.4

Here, we report a case of AOSD, who presented as a
case of fever of unknown origin (FUO).

Patient consent form was procured prior to the case
report study.

Case Report

A 35-year-old, previously healthy male, was ad-
mitted with a six-month history of high grade fever,
weight loss, myalgia, fatigue and generalized arthral-
gia involving shoulders, elbows, wrists, proximal in-
terphalangeal joints, knees and ankles. He had
morning stiffness and limitation of movement in in-
volved joints due to pain. He had visited multiple hos-
pitals before coming here, where he had already been
treated with doxycycline, amoxicillin+clavulanic acid
and injectable piperacillin-tazobactam but patient did
not show any improvement in fever and joint pain.

On clinical examination, patient was conscious
and well oriented. His blood pressure was 120/74
mmHg, pulse rate: 110/min and body temperature:
102°F. Patient was anemic but did not have any
icterus, cyanosis or pedal edema. Painless, soft, mo-
bile and non-matted lymph nodes of size 1 cm were
palpable in posterior cervical region. Liver was pal-
pable 1 cm below right costal margin in mid-clavicular
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line. Spleen was not palpable. On respiratory exami-
nation, bilateral infrascapular late-inspiratory crepita-
tions were audible. Cardiovascular and neurological
examinations were essentially normal. Both knee and
wrist joints were swollen and tender upon palpation.

Complete hemogram revealed persistent leukocy-
tosis with neutrophilia and normocytic normochromic
anemia with hemoglobin (Hb): 8.8 g/dL, total leuco-
cytes count: 16,000/cu mm with 90% neutrophils. Liver
function tests, renal function tests, serum electrolytes,
thyroid function tests, lipid profile were within normal
range. Patient had hypoalbuminemia and increased
globulin levels. Urine and stool complete examination
was normal. Urine culture and repeated blood cultures
taken during fever spike were sterile. Various other bio-
chemical parameters included: erythrocyte sedimenta-
tion rate (ESR) was 120 mm/1st h, C-reactive protein
(CRP) positive, Mantoux test non-reactive, viral mark-
ers HIV/HbsAg/anti-hepatitis C virus antibodies were
non-reactive. Immunoglobulin (Ig) M for Leptospira,
scrub typhus, Widal test, malaria antigen card test and
IgM and IgG for Brucella were negative. All biochem-
ical parameters for connective tissue diseases including
rheumatoid factor (RF), anti-cyclic citrullinated peptide
antibody, anti-nuclear antibody (ANA) by indirect flu-
orescence assay, cytoplasmic and perinuclear antineu-
trophil cytoplasmic antibodies were negative. Serum
iron was 25.2 µg/dL, total iron binding capacity: 156
µg/dL, % transferrin saturation: 16.15% although serum
ferritin was significantly raised to a value of 1207.8
ng/mL. Diffuse and homogeneous accumulation of
18F-fluorodeoxyglucose was seen in the bone marrow,
lymph nodes and spleen on positron emission tomog-
raphy scan. Test for glycosylated ferritin was planned
but could not be done because of financial constraints
and unavailability of the test in our institution.

Electrocardiogram and chest X-ray revealed no ab-
normality. X-ray bilateral hands showed periarticular
osteopenia (Figure 1). Ultrasonography of the ab-
domen showed hepatomegaly with liver span of 16
cm. Echocardiogram showed no evidence of infective
endocarditis but minimal pericardial effusion was
seen. Contrast-enhanced computed tomography
(CECT) of the chest revealed mild intra and inter lob-
ular sub pleural septal thickening in bilateral basal seg-
ments suggestive of early interstitial lung disease and
mild pericardial effusion (Figure 2). CECT abdomen
showed hepatomegaly (17.5 cm) and splenomegaly.
Magnetic resonance imaging lumbosacral spine with
whole spine screening showed no evidence of Pott’s
spine. Spirometry showed evidence of restrictive lung
disease [forced vital capacity (FVC)=47% and forced
expiratory volume in the first second (FEV1)=46% of
predicted; FEV1/FVC=101%).

Bone marrow examination was done which re-
vealed nonspecific myeloid reaction with increased

iron stores. Fine needle aspiration cytology cervical
lymph nodes showed reactive lymphadenitis without
any evidence of granuloma (Figure 3).

As per examination and tests, he was diagnosed as
AOSD as per Yamaguchi criteria after ruling out all
infections, neoplastic and other possible non-infec-
tious inflammatory conditions. Non-steroidal anti-in-
flammatory drugs (NSAIDs) and prednisone were
started. Patient improved dramatically and his fever
as well as joint pain subsided. Patient was discharged
in stable condition and is on regular follow-up.

Figure 1. X-ray bilateral hands showing periarticular os-
teopenia.

Figure 2. Contrast-enhanced computed tomography of
the chest revealing mild intra- and inter-lobular sub-
pleural septal thickening in bilateral basal segments sug-
gestive of early interstitial lung disease and mild
pericardial effusion.
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Discussion

Infections constitute most common etiology of
FUO (43%). 23% cases of FUO are caused by non-in-
fectious inflammatory diseases among which AOSD
accounts for 6% of cases with fever of unknown ori-
gin. 16% of cases with FUO are due to neoplasms, 4%
of miscellaneous causes and the other 13% remains
undiagnosed even after extensive investigations.5

AOSD is a disease of exclusion and a systemic auto
inflammatory disease with infections and genetic fac-
tors as possible etiology. It is characterized by spiking
fever, evanescent rash, articular manifestations and
multiorgan involvement.6 AOSD has no pathogno-
monic features so diagnosed as per Yamaguchi’s cri-
teria which require the presence of at least five
features with at least two of these being major criteria
after ruling out infectious, malignant and other rheu-
matic diseases7 (Table 1). Other criteria like Fautrel’s
criteria are also proposed and are frequently used but
none of them is fully validated.8 Our patient had high
grade fever, arthralgia and neutrophilic leukocytosis
from major criteria and hepatomegaly, lymphadenopa-

thy and RF and ANA negativity from minor criteria
with no evidence of any infection, malignancy or other
rheumatic disease even after detailed workup.

Fever is noted in more than 95% of cases and it is
usually higher than 39°C, one or more spikes daily or
it may be continuous.6 Around 90% of patients have
also sore throat due to non-exudative pharyngitis.
Most patients also complain of significant weight loss.
Characteristic Still’s rash is evanescent and non-itchy
which usually appears or enhances during fever
spikes. Koebner’s phenomenon and dermatographism
are usually evident.9 Arthritis, commonly polyarthritis
occurs in about 95% of cases, joint symptoms increase
during fever spike. Most common joints involved are
knees, followed by wrists, ankles, elbows, metacar-
pophalangeal, metatarsophalangeal, distal interpha-
langeal joints, hip, neck and temporomandibular joint
and interphalangeal joints of the feet.10 Radiographs
of affected joints in early disease show juxta-articular
osteopenia and soft tissue swelling. Later in estab-
lished arthritis, erosions and joint space narrowing
may be detected. Selective non-erosive narrowing of
carpometacarpal and intercarpal joint spaces leading
to intercarpal ankylosis is more specific for AOSD.11

The disease may have monocyclic (25-30%), poly-
cyclic (25-30%) or chronic course (30-50%). In mono-
cyclic course, disease remits within a year and never
appears again. Those with polycyclic course have in-
termittent disease and intensity tends to be less severe
and of shorter duration with subsequent episodes.
Chronic disease is most disabling and leads to chronic
disabling arthritis. The presence of polyarthritis earlier
in disease course, involvement of hip or shoulder
joints, prior episode in childhood and requirement of
more than 2 years of treatment with steroids are poor
prognostic factors. On the other hand, the absence of
Still’s rash predicts a better outcome.10

Lymphadenopathy, splenomegaly and he-
patomegaly are detected in 63%, 52% and 42% of
patients respectively.6,10 Lymphadenopathy and
organomegaly may be observed as a result of reticu-
loendothelial involvement. Cervical lymph nodes are
most commonly involved. About a third of patients

Figure 3. Fine needle aspiration cytology cervical lymph
nodes showing reactive lymphadenitis without any evi-
dence of granuloma.

Table 1. Yamaguchi criteria for adult onset Still’s disease. Presence of five features with at least two being major criteria
are required for diagnosis.

Major criteria                                                                                         Minor criteria

Fever of at least 39°C for ≥1 week                                                          Sore throat

Arthralgia ≥2 weeks                                                                                 Lymphadenopathy

Evanescent rash during fever spike                                                         Hepatomegaly or splenomegaly

Leukocytosis (>10,000) with neutrophilia (>80%)                                 Negative for ANA and rheumatoid factor

                                                                                                                 Abnormal LFTs

ANA, anti-nuclear antibody; LFT, liver function tests.
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have pleural effusion and 27% of patients have pneu-
monitis affecting the upper or lower lobes. Rarely,
patients develop acute respiratory distress syndrome
and interstitial lung disease. Our patient also showed
evidence of interstitial lung disease, which has been
found as an association in around 5-6% cases with
Still’s disease. Pericarditis and mild pericardial effu-
sion are seen in about one third of patients, and very
rarely they may lead to cardiac tamponade. Nearly
75% of patients have elevated liver enzymes which
might be a result of drug toxicity or mostly primary.
Leukocytosis is the result of a striking neutrophilia
that is secondary to bone marrow granulocyte hyper-
plasia and seen in 92% of cases. Raised ESR is found
in 99%, hypoalbuminemia in 81%, anemia of chronic
disease in 65% and thrombocytosis in 62% of
cases.10

Serum ferritin and glycosylated ferritin levels are
considered to be specific diagnostic criteria for
AOSD. S ferritn  level ≥5 upper limit of the normal
has 80% sensitive and 46% specific for diagnosis.12,13

Levels of serum ferritin correlate with disease activ-
ity and are used for monitoring response. Glycosy-
lation is a process that protects serum ferritin from
proteolytic enzymes. Healthy subjects have 50-80%
of serum ferritin glycosylated, whereas this fraction
falls to 20-50% in patients with inflammatory dis-
eases due to saturation of glycosylation mechanisms
and by lower clearance of non-glycosylated proteins
by histiocyte-macrophage system.14 So the percent-
age of glycosylated serum ferritin remains low
throughout the course, both during active disease or
remission and considered more specific for diagnosis
of AOSD.8

Because of their similar clinical presentations and
temporal relationships, Infections and malignancies
have been suspected as etiologies of AOSD. However,
a causal relationship has never been clearly estab-
lished. Various infectious agents like viruses and bac-
teria may trigger AOSD.15 Some studies have looked
at distinct HLA alleles in their association with AOSD,
however no consistent results have been obtained from
association studies between AOSD and HLA loci. Ab-
normalities in cytokines profile (IL-1, IL-6, IL-18,
TNF-α, macrophage colony stimulating factor, inter-
feron gamma) may play a pathophysiological role in
AOSD.16 Mainly IL-18 plays a crucial role in activat-
ing macrophages favoring Th-1 type cytokine produc-
tion. IL-18 and serum ferritin levels correlate with
disease activity in AOSD.15,17 Rheumatoid factor and
ANA are found negative in 93% and 92% of cases re-
spectively.

Despite increasing progress in unraveling the
pathogenesis of the disease, evidence-based data are
still lacking and, consequently, the disease course is
unpredictable at onset and the therapeutic approach

is still largely anecdotal higher systemic score and/or
the presence of AOSD-related complications at the
time of diagnosis are significantly associated with a
poor, unfavorable outcome.12 Treatment of AOSD
centers around the use of NSAIDs, steroids and an-
tirheumatic agents to control fever, arthritis and sys-
temic disease. NSAID monotherapy controls the
disease in only 7-15% of patients; others require
steroids and show response in 76-95% of cases.18

Myocarditis, pericardial tamponade, disseminated in-
travascular coagulation and increasing liver enzymes
on treatment with NSAIDs are absolute indications
for steroids. With improvement in disease and in-
flammatory parameters dose of steroids needs to be
tapered to minimum. Chronic polyarthritis which is
not controlled with low dose steroids requires the use
of antirheumatic drugs like methotrexate, hydroxy-
chloroquine, cyclosporine A, gold, penicillamine,
azathioprine and cyclophosphamide. Chimeric anti-
TNF monoclonal antibody infliximab used in nonre-
sponsive patients at weeks 0, 2, 6 and every 8 weeks
shows marked improvement in symptoms and pa-
rameters like ESR, CRP, serum ferritin.19 Serious side
effects including infusion reactions, cutaneous erup-
tions, recurrent bronchitis, pneumonitis, heart failure,
blurry vision and fulminant hepatitis in patient with
concomitant hepatitis B may be observed. Intra-
venous immunoglobulin use led to treatment of flares
as well as remission in NSAID refractory patients.
In an era of biologic medicines, promising targets
like IL-1, IL-6, IL-17 have emerged as an essential
aspect of the future prospects in the treatment of
AOSD.15 IL-1 antagonist anakinra has been tried in
refractory AOSD or those requiring high dose main-
tenance steroids and found to be beneficial. Anti-
human IL-6 monoclonal antibody has shown marked
improvement in arthralgia, CRP and fever in patients
who are refractory to methotrexate, cyclosporin A
and prednisolone.20

Conclusions

The fever of unknown origin is often frustrating
both to physician and patient as extensive invasive and
noninvasive investigations may be required and some-
times even fail to reach a diagnosis. Hence for an ef-
fective and sensible approach it is very important that
clinician considers noninfectious disease like Still’s
disease in differential diagnosis of FUO. Although
Still’s disease may require standard diagnostic criteria
for diagnosis, it needs extensive investigations to ex-
clude other possible diagnosis. High index of suspi-
cion supported by relevant investigations is much
needed for diagnosis of Still’s disease so that early ini-
tiation of targeted therapy can be done to prevent poor
outcome.
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