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Abstract
Introduction:Muckle-Wells syndrome (MWS) is a rare cryopyrin-associated periodic syndrome
(CAPS), an autoinflammatory disorder due to a loss of function mutation in the NACHT domain
of the NLRP3 gene. The loss of cryopyrin activity brought on by this deficiency eventually causes
dysregulated inflammation and increased release of the proinflammatory cytokine interleukin
(IL)-1 beta. It has an autosomal dominant inheritance. Case Presentation:Wepresent here an 8-
year-old girl with recurrent fever, recurrent urticarial rash, sensorineural hearing loss, raised
inflammatory markers and serum amyloid levels, which did not respond to the anti-histaminic
drugs, was wrongly diagnosed as tuberculosis, which on further genetic evaluation was
diagnosed as MWS. Conclusion: Despite being uncommon, treating clinicians should take
MWS into consideration given the specific clinical presentation. With the availability of ap-
propriate medications, future complications can be prevented, and the prognosis is better.

© 2025 The Author(s).

Published by S. Karger AG, Basel

Introduction

Dysregulated innate immune response without antigen is known as autoinflammatory
disorders. The cytokine excess and inflammasome activation that follow are the cause. The
clinical characteristics include elevated acute phase reactant, rash, serositis, lymphade-
nopathy, recurring flare-ups of systemic inflammation, and a chronic illness history. As a
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subtype of autoinflammatory syndrome, cryopyrin-associated periodic syndrome (CAPS) is
caused by mutations in the NACHT domain of NLRP3, which was formerly known as cry-
opyrin. It belongs to a distinct category of autosomal dominant diseases [1]. Neonatal onset
multi-system inflammatory disorder (NOMID), Muckle-Wells syndrome (MWS), and familial
cold autoinflammatory syndrome (FCAS) are its three distinct but frequently overlapping
elements. The moderate versions of these disorders include FCAS and MWS, whereas NOMID
is the most severe and often causes devastating neurologic consequences. These diseases sit
along a phenotypic continuum with increasing levels of severity. The distinction of cry-
opyrinopathies may be aided by cutaneous, neurological, ophthalmologic, and rheumatologic
symptoms. One of the main symptoms in all phenotypes is early-onset urticarial rash. The
hallmark symptoms of MWS are urticarial rash, recurrent fever, progressive sensorineural
hearing, visual loss, and the development of secondary amyloidosis. Up to 30% of MWS
patients experience the latter. When hearing loss first affects high sound frequencies, it might
not be identified until irreparable damage occurs [2]. Anti-IL-1 medications (anakinra, ri-
lonacept, and canakinumab) are well-tolerated by these patients [3]. After obtaining written
and informed consent, we discuss a pediatric case diagnosed clinically as MWS, though a rare
entity, whose timely diagnosis and treatment would improve the clinical outcome and reduce
undue parental stress due to its repetitive nature.

Case Presentation

The 8-year-old girl had complained of intermittent fever for the past year and rashes all
over her body that started to appear at about 6 months of age. She experienced an oil
massage at the age of 6 months, which resulted in the rapid emergence of well-defined
elevated skin rashes across her entire body that vanished in minutes. The rashes began to
appear every day. There was no connection between these rashes and the use of oil, no
discernible pattern to the rash’s onset, no disruption of sleep at night, and no prior history of
fever, eczema, food, medication, or insect allergies. The rashes continued to appear without
any specific pattern daily. They always resolved within one to 2 h without any medication,
and they were not itchy. Their parents expected she would outgrow it with time; thus, no
further doctor visits or follow-ups were done. At the age of 7 years, she developed high-grade
intermittent fever, for which she required admission. But fever continued to appear often,
without any specific pattern. After experiencing on-and-off fever for 4 months, a positive
Mantoux test, and a chest X-ray revealing a hilar shadow, she was later started on anti-
tubercular medications. GeneXpert sputum yielded negative results. Fever did not, however,
go away entirely. She reported to us at this time that she had a daily history of intermittent
fever, with most episodes occurring after dark. She exhibited good activity during the inter-
febrile phase and had a healthy appetite. Mother had a history of non-pruritic hives all over
her body that were worse during a fever and when her skin was exposed. Hives were more
common on exposed bodily parts. Antipyretics were used to treat fever and minor joint pain.
There was no prior history of edema, redness, involvement of other joints, involvement of the
eyes, or repeated hospitalizations. No significance was found in birth, developmental, or
family history. Upon general examination, the patient had pallor and well-defined raised
lesions over the body. She measured 125 cm (at the 50th centile) in height and 23 kg (25th to
50th centile). A systemic evaluation revealed no abnormalities. The results of the investi-
gation showed neutrophilic leukocytosis (WBC: 22,740/μL, ANC: 16,470/μL) and iron de-
ficiency anemia (Hb: 8.4 g/dL, serum iron: 30 μg/dL, TIBC: 500 μg/dL, transferrin saturation:
8%, ferritin: 15 ng/mL), high CRP of 70 mg/dL, and raised ESR (25 mm at 1 h). Pure tone
audiometry revealed right-sided severemixed hearing loss. Antineutrophilic antibody (ANA),
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immunoglobulins, and interleukin levels were all within normal limits. Serum amyloid level
was high (295 mg/L). The complaints above of hearing loss, elevated amyloid levels, and
inflammatory markers led to the suspicion of Muckle-Wells syndrome. Germline mutations
in the NLRP3 gene were detected by Sanger sequencing test. A pediatric rheumatologist
advised following up a month after starting Colchicine empirically to prevent amyloidosis.
There were fewer events still occurring, so the next plan was to begin Anakinra.

Discussion

The intermediate type of cryopyrinopathy, known as Muckle-Wells syndrome, is char-
acterized by self-limiting, repeated episodes of fever, urticaria, arthralgia, myalgia, and
conjunctivitis, in the absence of a specific trigger that begins in childhoodwith amedian age of
onset of 0.8 years [4]. Progressive sensorineural hearing loss and amyloidosis are examples of
later consequences. The first sign to appear is a cutaneous eruption, defined by migratory,
non-pruritic maculopapular rashes. There may be signs of developmental retardation,
headache, and stomach pain. Serum C-reactive protein (CRP) and serum amyloid A (SAA) are
raised with absolute neutrophilic leukocytosis [5]. In a recent study, including 164 cases of
MWS patients, the following criteria for the diagnosis of CAPS were proposed: a specificity of
94% and a sensitivity of 81% [6]: raised inflammatory markers (CRP/SAA) (mandatory
criteria). In addition, ≥2 of 6 CAPS have typical signs/symptoms: (1) urticaria-like rash, (2)
cold/stress-triggered episodes, (3) sensorineural hearing, (4) loss musculoskeletal symptoms
(arthralgia/arthritis/myalgia), (5) chronic aseptic meningitis, and (6) skeletal abnormalities
(epiphyseal overgrowth/frontal bossing). Our patient had an adequate clinical history, ful-
filled the above criteria, and was diagnosed as MWS. Between 40 and 80 percent of patients
have severe exhaustion and persistent discomfort that lowers their quality of life [7]. Attacks
may become more frequent at night, and they may be accompanied by general malaise, chills,
perspiration, severe myalgia, a heaviness in the lower limbs, and, infrequently, edema. A non-
pruritic urticarial rash appears during attacks, and rashes follow livedoid patterns. Lesions
have a histologically neutrophilic preponderance [5]. Most attacks (48%) end after 24 h,
although a significant number (36%) persist longer than 3 days. 40% of patients have more
than 24 attacks annually, whereas half of patients are in pain. 90% of instances of migraine,
intracranial hypertension, or chronic meningitis involve headache and irritation, which
significantly impair day-to-day functioning [8]. Osteoarticular symptoms mainly consist of
arthralgia and nail clubbing; the patient less frequently presents with an oral ulcer, folliculitis,
or erythema nodosum [9]. While high-dose corticosteroids were somewhat helpful in the past,
painkillers and antihistamines were not very useful. Three IL-1 inhibitors have shown efficacy
in CAPS, including anakinra (a recombinant non-glycosylated form of human IL-1RA), rilo-
nacept (a chimerical protein consisting of the IL-1-binding domains of IL-1RI and IL-1R
accessory proteins fused to the Fc portion of human IgG1), and canakinumab (a fully human
monoclonal IgG1 targeted at IL-1β). Anakinra and canakinumab have been approved for
treatment with all CAPS phenotypes. With subcutaneous injections of anakinra, symptoms
subsided fast, and levels of SAA and CRP returned to normal. According to clinical severity,
anakinra may be administered in the above 8-month age group in the USA and Europe at a
dose of 1–8 mg/kg/day, with a maximum of 300 mg [10].

Autoinflammatory syndromes must be considered in patients with recurring urticaria-
like lesions and fever, and appropriate treatment should be initiated. Very few pediatric cases
of cryopyrinopathies have been identified from the Indian subcontinent despite reports of the
condition in the European population. We emphasize the clinical diagnosis, based upon the
discussed criteria, and backing up with genetic test. Due to its rarity, we also stress the early
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diagnosis and appropriate treatment with biological agents, which may prevent late com-
plications and improve patients’ quality of life. The CARE Checklist has been completed by the
authors for this case report, attached as online supplementary material (for all online suppl.
material, see https://doi.org/10.1159/000544705).
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