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SUMMARY

Introduction Adult-onset Still's disease (AOSD), a systemic inflammatory disorder, often represents a
heterogeneous entity and diagnosis requires the exclusion of mimicking disorders, including autoinflam-
matory diseases. We present a patient who meets the diagnostic criteria for AOSD and Muckle-Wells
syndrome (MWS).

Case outline A 35-year-old male presented with lymphadenopathy and a chronic nonspecific rash,
fever spikes, widespread arthralgia, and joint effusions. Laboratory results showed increased inflamma-
tion, leukocytosis, neutrophilia, thrombocytosis, and elevated liver enzymes, accompanied by negative
immunoserological tests. Patient was diagnosed with AOSD and prednisone (15 mg/d), methotrexate
(10 mg/w) and chloroquine (250 mg/d) are introduced in therapy. Due to refractory course, patient was
introduced with anti IL-6 biological agent tocilizumab in 2014 (8 mg/kg monthly). However, after three
doses, the drug is stopped due to disease exacerbation. In 2015, there was suspicion that there was an-
other underlying disease from the autoinflammatory spectrum, but DNA analysis of the most common
mutations in the NLRP3 gene was negative. In 2017, an ear, nose, and throat specialist confirmed bilateral
sensorineural hearing loss, and in 2019, amyloidosis was confirmed after biopsy of the duodenum. Patient
fulfilled a new-proposed diagnostic criteria for MWS and confirmation of mutation in NLRP3 gene is not
obligatory according to Eurofever registry.

Conclusion The symptoms of AOSD and MWS partly overlap, as well as their diagnostic criteria. In chronic
refractory cases of AOSD, evaluation of diagnosis should be performed and autoinflammatory syndromes

must be kept in mind.
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INTRODUCTION

Adult-onset Still's disease (AOSD), a rare sys-
temic inflammatory disorder, is often consid-
ered a part of the spectrum of the better-known
systemic-onset juvenile idiopathic arthritis,
with later age onset. The diagnosis is primar-
ily clinical and necessitates the exclusion of a
wide range of mimicking disorders. AOSD is a
heterogeneous entity, usually presenting with
high fever, arthralgia, typical salmon-pink skin
rash, lymphadenopathy, and hepatosplenomeg-
aly accompanied by systemic manifestations
and hyperferritinemia. Clinical presentation
is exceedingly variable and the disease has no
clinical, biochemical, or radiological biomarker.
The diagnosis is based on clinical and empirical
evidence, with patients meeting inclusion and
exclusion criteria and having negative immuno-
serological results [1, 2].

Autoinflammatory diseases are increasingly
recognized and are in the differential diag-
nosis of many disease states [3]. Cryopyrin-
associated periodic fever syndrome (CAPS)
is a group of monogenetic diseases consisting
of familial cold autoinflammatory syndrome
and presenting with urticaria triggered by cold,

Muckle-Wells syndrome (MWS) with fever,
hearing loss, rash and joint pain, and neonatal
onset multisystem inflammatory disease, a se-
vere neonatal disease. This CAPS entity repre-
sents a third most common autoinflammatory
disease, besides familial Mediterranean fever
and tumor necrosis factor receptor-associated
periodic syndrome [4]. CAPS is associated with
mutations in the NLRP3 gene (Nod-like recep-
tor Family Pyrin Domain Containing 3) which
encodes for protein cryopyrin. Cryopyrin asso-
ciates with the apoptosis-associated speck like
protein and pro-caspase 1 to form the NLRP3
inflammasome, which is important for activa-
tion of pro-interleukin 1f (IL-1p) to mature
IL-1B [5]. Consequently, CAPS can be treated
with anti-IL-1p therapy [6]. Some patients with
more diffuse inflammatory symptoms together
with NLRP3 mutations have been classified as
“atypical” CAPS.

According to recently published papers,
AOSD and CAPS (especially MWS) share a
few similarities in pathogenesis. That explains
a similar epidemiology, clinical presentations of
both conditions which is difficult to differenti-
ate and good response to anti IL-1 treatment [6,
7]. We describe a patient with inflammatory
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Figure 1. Mixed inflammatory i

nfiltrate composed of neutrophils, eosinophils, and
lymphocytes is present in the papillary and reticular dermis (1a); at high magnifica-
tion, the presence of neutrophils within the sweat gland ducts (epitheliotropism) can
be observed (arrow) (1b)

Radunovic¢ G. et al.

rash was associated with fever spikes (< 38°C),
widespread arthralgia and left knee effusion.
Analysis of the left knee aspirate showed
nonspecific inflammatory synovial fluid.
Laboratory results showed increased inflam-
mation (ESR 48 mm/h, CRP 80 mg/1), leukocy-
tosis (19.1 x 10%/L), neutrophilia (12.5 x 10°/L),
thrombocytosis (654 x 10°/L), anemia of
chronic disease and elevated enzymes, slight
above upper reference limit (AST, ALT, lactate
dehydrogenase), with negative immuno-sero-
logical tests: rheumatoid factor, anti-citrulli-
nated protein antibodies, anti-double stranded
DNA antibody, anti-Smith antibody, anti-SSA/
Ro autoantibodies, anti-SSB/La autoantibod-

ies, antineutrophil cytoplasmic antibodies, and

cryoglobulins. Ultrasound of the abdomen re-
vealed slight hepatosplenomegaly, while con-
ventional radiography of the knees, hands, and
feet excluded chronic erosive arthritis. A spe-
cialist of infectious diseases and a hematolo-
gist were again consulted for exclusion of these
diseases (most common tumor markers were
negative). According to patient history, clini-
cal findings and course of the disease, imag-
ing techniques results and laboratory findings
patient is diagnosed with AOSD; diagnosis is
based on presence of lymphadenopathy;, slight

Figure 2. Eosinophilic deposits of amyloid are observed in the lamina propria of the
duodenum (2a); immunohistochemical staining for amyloid A shows positivity (2b)

symptoms fulfilling a few proposed sets of diagnostic/
classification criteria of AOSD but also fulfilling a new
proposed diagnostic criterion of MWS.

CASE REPORT

In late 1999, a 35-year-old man presented with chronic
nonspecific maculopapular exanthema of the trunk, up-
per, and lower limbs, accompanied by axillar and inguinal
lymphadenopathy. In 2000, the patient was admitted to
the Clinic of Allergology and Immunology of the Clinical
Centre of Serbia. Laboratory results showed increased
markers of inflammation [erythrocyte sedimentation
rate (ESR) and C-reactive protein (CRP)], leukocytosis,
thrombocytosis and elevated hepatic enzymes [aspartate
transferase (AST), alanine transferase (ALT), gamma-
glutamyl transferase]. After exclusion of hematological
malignancies (lymph node and bone marrow biopsy was
performed on two occasions) and infections (virus serolo-
gies, hemocultures, stool, and urine cultures were nega-
tive) patient was diagnosed with idiopathic chronic urti-
caria and reactive lymphadenopathy. In 2003, the patient
was hospitalized twice during a short period: first at the
Clinic of Dermatovenereology and then at the Institute
of Rheumatology due to lymphadenopathy and chronic
non pruritic urticaria resistant to treatment. Urticarial
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hepatosplenomegaly, leukocytosis, neutrophilia
and thrombocytosis, elevated hepatic enzymes,
non-erosive polyarthritis, fever, and atypical
urticarial rash. The patient met the proposed
diagnostic and classification criteria for AOSD, as outlined
by Cush et al. [8], Fautrel et al. [9], and Calabro, primar-
ily using the Yamaguchi criteria. Prednisone (15 mg/d),
methotrexate (10 mg/w) and chloroquine (250 mg/d) are
introduced in the therapy. From 2003 to 2011 the patient
was hospitalized at the Institute of Rheumatology several
times due to persistent low-grade fever, articular and skin
symptomatology, which were resistant to treatment (in-
stead of chloroquine leflunomide was introduced, dosage
of prednisone and methotrexate was increased with wide
symptomatic therapy). According to literature, the first line
treatment for chronic refractory (dominantly articular) of
AOSD is IL-6 inhibitors and tocilizumab is proposed for
further therapy [10]. Biological agent was introduced to
therapy in 2014 (8 mg/kg monthly) and after three doses
of tocilizumab, the drug was stopped due to disease exac-
erbation. Laboratory findings indicated intense increase
in inflammatory markers, with marked leukocytosis, neu-
trophilia and thrombocytosis. Due to the exacerbation of
the skin changes, skin biopsy was performed, and results
showed urticaria with the mixed lymphocyte/neutrophil
infiltration (Figure 1A and 1B).

At that time, the patient reported a bilateral hearing
impairment which was a new symptom in clinical course
of the disease, accompanied by persistent slight proteinuria
(< 300 mg). All immune-serological tests for vasculitis and
other systemic rheumatological conditions were negative
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again. In 2015, for the first time, there was suspicion about
another underlying disease, and blood sample for DNA
analysis is sent to a foreign laboratory for testing for the
most common mutations in NLRP3 gene, but the tests was
negative. In 2016, the patient was prescribed with anti-
gout agent colchicine 0.6 mg daily with dosage increase up
to 1.8 g daily in 2018, with poor medication compliance.
Regarding the clinical course of the disease, in 2017 an
ear, nose, and throat specialist confirmed bilateral sen-
sorineural hearing loss after severe hearing impairment.
Serum amyloid A (SAA) was highly increased in the sera
of the patient in April 2019 (968 mg/L, cut off 6.4), biopsy
of abdominal fat pad was inconclusive due to severe weight
loss, but amyloidosis is definitely confirmed after biopsy
of duodenum in 2019 due to persistent gastrointestinal
bleeding (Figure 2A and 2B).

These three manifestations — urticaria, hearing loss, and
amyloidosis — were first described as UDA syndrome in
1962 by Muckle and Wells [11]. In July 2019, due to the
chronic course of the disease and no response to previous
therapy, there was a request from a rheumatologist to the
Republic Expert Committee for Rare Diseases for anti IL-1
drug treatment (anakinra or canakinumab). However, this
request was not approved, so patient continued to take 10
mg of prednisone daily and 15 mg of methotrexate, and
this was the very last data from patient’s medical record.

All procedures were carried out in compliance with the
institutional and/or national research committees’ ethical
standards, as well as the 1964 Helsinki Declaration and its
revisions or similar ethical standards. The patient provided
written permission to publish all shown material.

DISCUSSION

The patient fulfilled a newly proposed diagnostic criteria
for MWS and confirmation of mutation in NLRP3 gene is
not obligatory according to Eurofever registry [12, 13]. To
the best of our knowledge, and after extensive literature
search, only two papers are published about association
of AOSD and MWS in the past ten years [14, 15], but the
diagnosis was still uncleared in our patient only. However,
authors of recently published papers report new mutation
in NLRP3 gene, thus, directing all of us to look for new
mutations and variants [16, 17]. Both MWS and AOSD are
characterized by urticaria which exhibit specific histologi-
cal characteristics that distinguish them from urticaria not
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associated with systemic diseases. Specifically, urticaria
seen in MWS and AOSD is characterized by the presence
of epitheliotropism (neutrophils within epithelial struc-
tures of the epidermis or eccrine sweat glands) [18]. The
presence of epitheliotropism in skin biopsies of patients
with urticaria should raise suspicion and warrant further
investigations for underlying autoinflammatory conditions.

Both, MWS and AOSD, can present with secondary
amyloid A (AA) amyloidosis as a complication [19]. It
is characterized by the extracellular deposition of fibrils
composed of fragments of the SAA protein; a major acute-
phase reactant protein primarily produced by hepatocytes.
AA can be detected through histochemical staining with
Congo red or immunohistochemical staining for AA
(Figure 2A and 2B).

The symptoms of AOSD and CAPS, especially MWS,
overlap, as well as diagnostic criteria, so different sets
of criteria may be challenging. Our patient fulfilled the
Yamaguchi (and other proposed) criteria, responded par-
tially to higher doses of steroids and conventional synthetic
disease-modifying antirheumatic drugs, with lymphade-
nopathy, hepatosplenomegaly and elevated liver enzymes
supporting AOSD as primary diagnosis. Bilateral senso-
rineural hearing loss is suggestive for phenotypic CAPS/
MWS. Other characteristics such as arthralgia/arthritis,
leukocytosis, thrombocytosis, neutrophilia and anemia
can be seen in both conditions. Regarding the nonspecific
urticarial rash as well as confirmed amyloidosis, they also
can be seen in both conditions.

Unfortunately, the patient died at home, in late 2019; an
autopsy was not performed, so a possible cause of death
could be macrophage activation syndrome [20], the most
severe complication, gastrointestinal bleeding, or a car-
diovascular event.

The treatment of choice for both conditions, refrac-
tory AOSD and MWS, is IL-1 inhibition (anakinra or
canakinumab), with canakinumab showing long-term ef-
ficacy and safety [21]. In September 2022, the first anti IL-1
drug (canakinumab) was registered in Serbia for pediatric
monogenic autoinflammatory diseases as well as refractory
AOSD. In chronic refractory cases of AOSD, evaluation
of diagnosis should be performed, and autoinflammatory
syndromes must be kept in mind in differential diagnosis
because both diseases are highly heterogeneous and share
wide similarities.
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Ctunosa 6onect ogpacanx u Makn-Bencos cuHapoM — ABe CTpaHe UCTe Megasbe?

lopaH PagyHoBuh'?, 3opaH Bennukosuh', JosaH JeBTnh?3, Cnasunua Masnos-JonujaHosnh'2

HcTuTyT 32 peymatonorujy, eorpap, Cpbuja;
*YuusepauTeT y beorpagy, MeauumHcki dakyntet, beorpag, Cpbuja;
*MHcTuTyT 3a natonorujy, beorpag, Cpbuja

CAMETAK

YBog CtunoBa 6051eCT ofjpacivix je CUCTEMCKO 3anarbeHCKO
obosbere Kof Kojer NocTaB/bake AvjarHo3e 3axTeBa npet-
XOLHO UCKIbYUMBake CIMYHUX 060Sbera Kao LITO Cy ayTo-
3anasbeHcke 6onectu. Mpukasahemo 6onecHuKa ca cucTem-
CKOM 3anasbeHCKoM bonelhy Koju NCTOBPEMEHO UCMyHaBa
AunjarHocTnyKe Kputepujyme 3a Ctunoy 6onect ogpaciux un
Makn-Bencos cuHgpom.

Mpuka3s 6onecHuka Kopg 35-roguimer MyllKapLa ce MaHu-
decToBana numdageHonaTnja ca XPOHMYHUM HecneLndUyHUM
KOXXHMM MPOMeHaMa, CKOKOBMMa MOBHLLEHE TeNecHe Temne-
patype, 6on0BMMa 1 oToLMMa 3rn06oBa. Y nabopatopujckum
aHanmsama cy BuhHeHn NoBULLIEHN MapKepy 3anarbetba, neyKo-
LMTO33, HeyTpopUMja, TPOMOOLIMTO3a 1 MOBWLLEHN JETPEHM EH-
3VIMU, JOK CY CBU VIMYHOCEPOJIOLIKI TECTOBM GUMI HEraTUBHU.
MocTaBrbeHa je anjarHo3a CTunoBe 6onecTy ogpacvx 'y Tepa-
nujy Cy yKibydeHn npoHncoH® (15 mg/d), meTotpekcart (10 mg/n)
1 XJIOPOKBYH (250 mg/d). 360r pedpakTopHOr ToKa 6onectu,
2014. roanHe je yKIbyueH 61onoLKM aHTU [L-6 nek ToLmnmnsymab
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(8 mg/kg meceuHo), anu je nek obycTaB/beH nocsie Tpu fo3e
360r noropluarba 6onectu. Tokom 2015. roavHe NocTaB/beHa

je CymMrba Ha Apyro 06osbetbe U3 CNEKTPa ayTo3ana/beHCKMX

6onecty, anu je [IHK aHanm3a Hajuewhinx myTauuja y rery NLRP3
6vna HeratuBHa. Cneuwjanucta OPJl je 2017. rognHe NOTBPAMO
AnjarHo3y 060CTpaHor ceH3opuHeypanHor owTteherba ciyxa, a
2019. rogvHe je notBpheHa 1 AnjarHo3a aMuIona03e Ha OCHOBY
6uoncuje pyoaeHyma. Ha ocHoBY HOBYX CUMMTOMa, 60NECHUK

je MCnyHNo HOBOMpPeJIoXKeHe ANjarHOCTUYKe KpuTeprjyme 3a

Makn-Bencos cungpom 1 notepga mytaumje y NLRP3 reHy Huje
61na HeonxofHa 3a JujarHosy.

3akmyuak Cumntomu CTunose 6onectn ogpacnux n Makn—
Bencosor cuHapoma AenuMnYHo ce npeknanajy, Kao U hUXoBK
AVjarHOCTUYKK KpuTtepujymu. MoTpebHa je peesanyalija aunja-
rHo3e CTunoBe 60ecTy Kof CBUX 60NIECHVIKA Ca PePPAKTOPHUM
TOKOM 6051eCTI, Ca OCBPTOM Ha ayTo3ana/beHcKe 6onectu.

KmyuHe peun: Ctunoa 6onect ogpacnux; cuHgpom Makn—
Benc; ayTo3anasbeHcke 6onectu
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