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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.
Keywords: adult-onset Still’s disease; Muckle–Wells syndrome; autoinflammatory diseases
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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 1β (IL-1β) to mature 
IL-1β [5]. Consequently, CAPS can be treated 
with anti-IL-1β 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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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 

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/l), leukocy-
tosis (19.1 × 109/L), neutrophilia (12.5 × 109/L), 
thrombocytosis (654 × 109/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 
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 

Figure 1. Mixed inflammatory infiltrate 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)

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

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.

Conflict of interest: None declared.

REFERENCES 

1. Macovei LA, Burlui A, Bratoiu I, Rezus C, Cardoneanu A, Richter P, 
et al. Adult-Onset Still’s Disease-A Complex Disease, a Challenging 
Treatment. Int J Mol Sci. 2022;23(21):12810.  
[DOI: 10.3390/ijms232112810] [PMID: 36361602]

2. Rao S, Tsang LS, Zhao M, Shi W, Lu Q. Adult-onset Still’s disease: A 
disease at the crossroad of innate immunity and autoimmunity. 
Front Med (Lausanne). 2022;9:881431. [DOI: 10.3389/
fmed.2022.881431] [PMID: 36072947]

3. Navallas M, Inarejos Clemente EJ, Iglesias E, Rebollo-Polo M, Zaki 
FM, Navarro OM. Autoinflammatory diseases in childhood, part 1: 

monogenic syndromes. Pediatr Radiol. 2020;50(3):415–30.  
[DOI: 10.1007/s00247-019-04536-9] [PMID: 32065272]

4. Schutt C, Siegel DM. Autoinflammatory Diseases/Periodic Fevers. 
Pediatr Rev. 2023;44(9):481–90. [DOI: 10.1542/pir.2022-005635] 
[PMID: 37653132]

5. Moltrasio C, Romagnuolo M, Marzano AV. NLRP3 inflammasome 
and NLRP3-related autoinflammatory diseases: From cryopyrin 
function to targeted therapies. Front Immunol. 2022;13:1007705. 
[DOI: 10.3389/fimmu.2022.1007705] [PMID: 36275641]

Adult-onset Still’s disease and Muckle–Wells syndrome – two sides of the same coin?



  

292

Srp Arh Celok Lek. 2024 May-Jun;152(5-6):289-292

6. Romano M, Arici ZS, Piskin D, Alehashemi S, Aletaha D, Barron KS, 
et al. The 2021 EULAR/American College of Rheumatology points 
to consider for diagnosis, management and monitoring of the 
interleukin-1 mediated autoinflammatory diseases: cryopyrin-
associated periodic syndromes, tumour necrosis factor receptor-
associated periodic syndrome, mevalonate kinase deficiency, and 
deficiency of the interleukin-1 receptor antagonist. Ann Rheum 
Dis. 2022;81(7):907–21. [DOI: 10.1136/annrheumdis-2021-221801] 
[PMID: 35623638]

7. Efthimiou P, Kontzias A, Hur P, Rodha K, Ramakrishna GS, Nakasato 
P. Adult-onset Still’s disease in focus: Clinical manifestations, 
diagnosis, treatment, and unmet needs in the era of targeted 
therapies. Semin Arthritis Rheum. 2021;51(4):858–74.  
[DOI: 10.1016/j.semarthrit.2021.06.004] [PMID: 34175791]

8. Cush JJ, Medsger TA Jr, Christy WC, Herbert DC, Cooperstein LA. 
Adult-onset Still’s disease. Clinical course and outcome. Arthritis 
Rheum. 1987;30(2):186–94. [DOI: 10.1002/art.1780300209]  
[PMID: 3827959]

9. Fautrel B, Zing E, Golmard JL, Le Moel G, Bissery A, Rioux C, et al. 
Proposal for a new set of classification criteria for adult-onset still 
disease. Medicine (Baltimore). 2002;81(3):194–200.  
[DOI: 10.1097/00005792-200205000-00003] [PMID: 11997716]

10. Sota J, Vitale A, Lopalco G, Pereira RMR, Giordano HF, Antonelli IPB, 
et al. Efficacy and safety of tocilizumab in adult-onset Still’s disease: 
Real-life experience from the international AIDA registry. Semin 
Arthritis Rheum. 2022;57:152089.  
[DOI: 10.1016/j.semarthrit.2022.152089] [PMID: 36063578]

11. Muckle TJ, Wells M. Urticaria, deafness, and amyloidosis: a new 
heredo-familial syndrome. Q J Med. 1962;31:235–48.  
[PMID: 14476827]

12. Kuemmerle-Deschner JB, Ozen S, Tyrrell PN, Kone-Paut I, 
Goldbach-Mansky R, Lachmann H, et al. Diagnostic criteria for 
cryopyrin-associated periodic syndrome (CAPS). Ann Rheum Dis. 
2017;76(6):942–7. [DOI: 10.1136/annrheumdis-2016-209686]  
[PMID: 27707729]

13. Levy R, Gérard L, Kuemmerle-Deschner J, Lachmann HJ, Koné-
Paut I, Cantarini L, et al; for PRINTO and Eurofever. Phenotypic 
and genotypic characteristics of cryopyrin-associated 
periodic syndrome: a series of 136 patients from the Eurofever 
Registry. Ann Rheum Dis. 2015;74(11):2043–9. [DOI: 10.1136/
annrheumdis-2013-204991] [PMID: 25038238]

14. Eriksson P, Jacobs C, Söderkvist P. A patient with a phenotype 
of adult-onset still disease, but a genotype typical of cryopyrin-
associated periodic fever syndrome. J Rheumatol. 2013;40(9):1632–
3. [DOI: 10.3899/jrheum.130325] [PMID: 23997005]

15. Solís Marquínez MN, García Fernández E, Morís de la Tassa J. 
Periodic fever: From Still’s disease to Muckle–Wells syndrome. 
Reumatol Clin (Engl Ed). 2019;15(5):e39–e40. [Article in English, 
Spanish] [DOI: 10.1016/j.reuma.2017.04.008] [PMID: 28583784]

16. Ocampo V, Ortiz-Sierra MC, Echeverri AF, Posso-Osorio I, 
Suso JP, Tobón GJ. An Adult Patient With a Novel Mutation in 
NLRP3 Gene Associated With Cryopyrin-Associated Periodic 
Syndrome Mimicking Adult-Onset Still Disease. J Clin Rheumatol. 
2018;24(3):158–9. [DOI: 10.1097/RHU.0000000000000629]  
[PMID: 29239927]

17. Shangguan Y, Ding X, Ma L, Cai YX, Xiang S, Huang XF, et al. 
Clinical and Genetic Spectrum of Nine Cases of NLRP3-Associated 
Autoinflammatory Disease (NLRP3-AID) and Identification of One 
Novel NLRP3 Mutation by Genetic Variation Analyses. J Immunol 
Res. 2024;2024:5722548. [DOI: 10.1155/2024/5722548]  
[PMID: 38481988]

18. Broekaert SM, Böer-Auer A, Kerl K, Herrgott I, Schulz X, Bonsmann 
G, et al. Neutrophilic Epitheliotropism is a Histopathological 
Clue to Neutrophilic Urticarial Dermatosis. Am J Dermatopathol. 
2016;38(1):39–49. [DOI: 10.1097/DAD.0000000000000390]  
[PMID: 26317390]

19. Rodrigues F, Cuisset L, Cador-Rousseau B, Giurgea I, Neven B, Buob 
D, et al. AA amyloidosis complicating cryopyrin-associated periodic 
syndrome: a study of 86 cases including 23 French patients and 
systematic review. Rheumatology (Oxford). 2022;61(12):4827–34. 
[DOI: 10.1093/rheumatology/keac145] [PMID: 35262642]

20. Bozic K, Elez M, Glisic B. Macrophage activation syndrome 
complicating early course of adult-onset Still’s disease. Srp Arh 
Celok Lek. 2021;149(1–2):74–7. [DOI: 10.2298/SARH190806083B]

21. Kuemmerle-Deschner JB, Kallinich T, Henes J, Kortus-Götze B, 
Oommen PT, Rech J, et al. Long-term safety and effectiveness 
of canakinumab in patients with monogenic autoinflammatory 
diseases: results from the interim analysis of the RELIANCE registry. 
RMD Open. 2024;10(1):e003890.  
[DOI: 10.1136/rmdopen-2023-003890] [PMID: 38360038]

САЖЕТАК 
Увод Стилова болест одраслих је системско запаљенско 
обољење код којег постављање дијагнозе захтева прет-
ходно искључивање сличних обољења као што су ауто-
запаљенске болести. Приказаћемо болесника са систем-
ском запаљенском болешћу који истовремено испуњава 
дијагностичке критеријуме за Стилову болест одраслих и 
Макл–Велсов синдром. 
Приказ болесника Код 35-годишњег мушкарца се мани-
фестовала лимфаденопатија са хроничним неспецифичним 
кожним променама, скоковима повишене телесне темпе-
ратуре, боловима и отоцима зглобова. У лабораторијским 
анализама су виђени повишени маркери запаљења, леуко-
цитоза, неутрофилија, тромбоцитоза и повишени јетрени ен-
зими, док су сви имуносеролошки тестови били негативни. 
Постављена је дијагноза Стилове болести одраслих и у тера-
пију су укључени пронисон® (15 mg/d), метотрексат (10 mg/n) 
и хлороквин (250 mg/d). Због рефракторног тока болести, 
2014. године је укључен биолошки анти IL-6 лек тоцилизумаб 

(8 mg/kg месечно), али је лек обустављен после три дозе 
због погоршања болести. Током 2015. године постављена 
је сумња на друго обољење из спектра аутозапаљенских 
болести, али је ДНК анализа најчешћих мутација у гену NLRP3 
била негативна. Специјалиста ОРЛ је 2017. године потврдио 
дијагнозу обостраног сензоринеуралног оштећења слуха, а 
2019. године је потврђена и дијагноза амилоидозе на основу 
биопсије дуоденума. На основу нових симптома, болесник 
је испунио новопредложене дијагностичке критеријуме за 
Макл–Велсов синдром и потврда мутације у NLRP3 гену није 
била неопходна за дијагнозу. 
Закључак Симптоми Стилове болести одраслих и Макл–
Велсовог синдрома делимично се преклапају, као и њихови 
дијагностички критеријуми. Потребна је реевалуација дија-
гнозе Стилове болести код свих болесника са рефракторним 
током болести, са освртом на аутозапаљенске болести.

Кључне речи: Стилова болест одраслих; синдром Макл–
Велс; аутозапаљенске болести
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