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PRACTICE POINTS

in classic urticaria.

An urticarial rash occurring in childhood with symptoms of fever, joint pain, and swelling along with
visual symptoms should prompt consideration of a cryopyrin-associated periodicisyndrome.

- Histopathology shows a dermal neutrophilic infiltrate that tends to be perivascular and also may be
perieccrine. This atypical urticaria contrasts with the typical lymphocytictand easinophilic infiltrate seen

Muckle-Wells syndrome (MWS) is a rare disorder
inherited in an autosomal-dominant fashion that
belongs to a group of hereditary periodic fever
syndromes. It specifically belongs to the cryopytin-
associated periodic syndromes (CAPSs).in which
there is a mutation in the NLRP3 (NLR family pyrin
domain containing 3) gene that leads.to overpro-
duction of IL-1B, the source ‘of the multisystem
inflammatory symptoms. Muckie-Wells syndrome
is characterized by a recurrent urticarial eruption
that is associated with episodic fever, myalgia,
arthralgia, malaise, progressive sensorineural
hearing loss, and amyloid nephropathy (the most
severe complication). Basal cell nevus syndrome
(BCNS), or Gorlin syndrome, is a rare, autosomal-
dominant inherited genodermatosis linked to a
mutation in the PTCH1 (patched 1) gene and is
characterized by a broad range of anomalies. We
report the case of a patient with MWS and BCNS
in whom basal cell carcinoma (BCC) treatment
was complicated by symptoms of MWS.
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uckle-Wells syndrome (MWS) was first
Mdescribed in 1962 and is part of a broad cat-

egory of hereditary periodic fever syndromes
that include the autoinflammatory syndromes and the
cryopyrin-associated periodic syndromes (CAPSs).
Unlike autoimmune diseases, autoinflammatory syn-
dromes are not associated with antigen-specific
T-cell responses or high titers of autoantibodies but
are related to disorders of the innate immune sys-
tem. Basal cell nevus syndrome (BCNS), or Gorlin
syndrome, is a rare genodermatosis inherited in an
autosomal-dominant fashion that is characterized
by a broad range of anomalies. Most notable is the
early and strong predisposition to develop several to
hundreds of basal cell carcinomas (BCCs). Classic
clinical features of MWS and a thorough history and
physical examination can assist in the diagnosis of
this rare entity.

Case Report

A 35-year-old woman with a history of BCNS,
which had been diagnosed at 24 years of age based
on the presence of more than 2 BCCs and a fam-
ily history of BCNS in her mother, presented with
intermittent pruritic urticaria on the chest and back,
episodic fevers, associated joint pain and swelling
that worsened several hours after exercise, headache,
conjunctivitis, blurred vision, and severe debilitat-
ing fatigue that had been present since childhood.
The symptoms had progressively worsened with age
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and symptom-free intervals became shorter. She was
diagnosed by her rheumatologist with biopsy-proven
MWS and a positive NLRP3 (NLR family pyrin
domain containing 3) gene mutation at 29 years of
age. She was treated unsuccessfully with prednisone
and antihistamines and entered a trial with anakinra.
She showed improvement for 2 weeks but developed
severe swelling and erythema at the injection sites at
week 3, along with large leathery patches on the legs
and difficulty ambulating.

The patient subsequently underwent excision
of her BCCs and reported each site became ery-
thematous, edematous, warm, and painful 6 hours
after excision, which lasted for hours to days
(Figures 1-3). After the first excision on the right
forearm, she was seen in the emergency department,
started on intravenous antibiotics and prednisone,
and kept overnight in the hospital. She was dis-
charged the following day and the edema in the
right forearm subsided over several days. Bacterial
culture and laboratory evaluation for infection were
negative after the first excision on the right fore-
arm. Because of the symptoms she experienced
following this excision, she was referred to the
plastic surgery department for excision followed
by postoperative monitoring in the hospital. The
patient continued to undergo excisions for BCCs
and developed more severe symptoms including
erythema, edema, warmth, and tenderness at the
surrounding sites. Once again, the excision sites
were cultured and laboratory work “to rule out

Figure 1. Erythema, edema, warmth, and tenderness
surrounding the excision site on the right forearm
6 hours after basal cell carcinoma excision.
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infection was ordered with a negative result. After
several excisions and subsequent clinical findings,
the patients’ symptoms were deemed consistent
with MWS and not a result of infectious etiology.
A diagnosis of MWS and BCNS with exacerbation

of MWS with surgical procedures was made.

Figure 2. Erythema, edema, warmth, and tenderness
surrounding the excision site on the right arm spreading
distally to include the right wrist 24 hours after basal cell
carcinoma excision.

Figure 3. Erythema, edema, warmth, and tenderness on
the right wrist distal from the excision site 3 days after
basal cell carcinoma excision.
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The patient has continued therapy with rilona-
cept for MWS, which is managed by her rheumatol-
ogist. She has tolerated rilonacept without adverse
effects and has experienced a reduction in symptoms
that has enhanced her quality of life and allows for
further treatment of her BCNS. Her dermatologist
(J.W.L.) hasbeen treating her BCCs with vismodegib,
but treatment has been sporadic due to muscle
cramping after 7 days of therapy. She reported
subjective improvement to her dermatologist and
has tried alternating 7 days on and 7 days off vis-
modegib. The muscle cramping still has limited her
treatment with this regimen, and she is currently on
a trial of 3 days on, 4 days off per week.

Comment

Classification and Clinical Presentation—The hereditary
periodic fever syndromes include the autoinflamma-
tory syndromes and the CAPSs. The autoinflamma-
tory syndromes include familial Mediterranean fever,
hyperimmunoglobulinemia D with periodic fever syn-
drome, and tumor necrosis factor receptor—associated
periodic syndrome. The CAPSs are similar but distinct
and include familial cold autoinflammatory syndrome,
neonatal-onset multisystem inflammatory disease (also
known as chronic infantile neurologic cutaneous and
articular syndrome, or cutaneous articular syndromg)
and MWS.!1?

Cryopyrin-associated periodic syndromes are rare
inherited diseases that result from mutafions in the
NLRP3 gene. There is a gain-of-function mutation
on the NLRP3 gene located on thedongarm of chro-
mosome | at position 44, whichdcodes for cryopyrin.
An NLRP3 gene mutation causes cryopyrin to
become hyperactive, leading to.the formation of an
inflammasome, which i§ a group of cryopyrin mol-
ecules. Inflammasomes, ‘along with other proteins,
activate caspase 1 to produce excess IL-1p, leading
to persistent inflammatory symptoms.’ IL-1B is one
of the key mediators of the body’s response to micro-
bial invasion, inflammation, immunologic reactions,
and tissue injury. It affects a large range of cells and
organs. Although IL-1B production is critical for
the control of pathogenic infections, excessive
cytokine production is harmful to the host and can
even be fatal.’*

Cryopyrin-associated periodic syndromes encom-
pass a disease continuum. The 3 distinct entities
share many overlapping features as well as unique
and distinguishing characteristics. Familial cold
autoinflammatory syndrome is the mildest phenotype
and is inherited in an autosomal-dominant fashion.
It is characterized by a chronic urticarial eruption
that starts early in infancy or childhood. The distri-
bution of the cutaneous eruption is widespread and
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favors the arms and legs over the face and trunk. A
low-grade fever often is seen along with muscu-
loskeletal concerns of arthralgia and pain. Other
commonly reported symptoms include conjuncti-
vitis, myalgia, fatigue, and headache. Neurologic
symptoms can include headaches. Symptoms usually
begin 1 to 2 hours after cold exposure and last less
than 24 hours.”®

Neonatal-onset multisystem inflammatory dis-
ease is the most severe phenotype and occurs
sporadically. Continuous symptoms and flares are
characteristic and the length of the flare can vary
from minutes to days. The cutaneous eruption
favors the face, trunk, arms, and legs, and varies in
intensity, beginning in infancy or childhood. Fever
may be intermittent, mild,‘or absent. Rheumatologic
manifestations include.arthralgia and swelling, with
approximately one-third of patients experiencing
severe disabling arthropathy that causes gross joint
deformity. Ocular findings include conjunctivitis,
uveitis, papilledema, and even blindness. Neurologic
sequelae vinclude headaches, sensorineural hearing
loss, and. aseptic meningitis. Amyloidosis has been
seen as.a late complication.>®

Muckle-Wells syndrome is a rare hereditary
inflammatory disorder. It has no ethnic predisposition
and is mostly inherited in an autosomal-dominant
fashion. Classically, the condition is characterized by
recurrent urticaria beginning at birth with intermit-
tent episodic fever and malaise. The eruption has a
predilection for the face, trunk, arms, and legs, which
is similar to neonatal-onset multisystem inflamma-
tory disease. Associated myalgia and arthralgia are
common as well as ocular findings of conjunctivitis
and episcleritis. Neurologic manifestations include
headache and progressive sensorineural hearing
loss in 60% to 70% of patients.® Abdominal pain
may be seen along with rare serositis in MWS but
is rare in the other CAPSs. Amyloidosis caused by
chronic inflammation is the most serious complica-
tion of MWS and is seen in approximately one-third
of patients, manifesting as proteinuria followed by
renal impairment. Symptoms of MWS may occur
daily but vary individually, are broad in intensity
and duration, and can last 1 to 2 days before resolv-
ing spontaneously. The symptoms can result from
metabolic stressors including cold, stress, and exer-
cise, as well as microbial pathogens. Leukocytosis
and increased acute-phase reactants are observed
during episodes of inflammation.*®8

Histopathology—Mild phenotypic variability
exists between individuals, and many of the symp-
toms overlap in CAPSs. Although CAPSs dis-
play several distinguishing clinical characteristics,
interestingly they share the same histopathological
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features regardless of the syndrome. The typical
histopathological finding is a dermal neutrophilic
infiltrate that tends to be perivascular and also
may be perieccrine. Vasodilation and dermal edema
also may be seen. These histopathological find-
ings contrast with the typical lymphocytic and
eosinophilic infiltrate seen in classic urticaria.
Similar histopathologic findings have been seen in
other neutrophilic urticarial dermatoses such as
Schnitzler syndrome.*®

Differential—The differential diagnoses for
CAPSs include Schnitzler syndrome, cold urti-
caria, systemic-onset juvenile idiopathic arthritis/
adult-onset Still disease, and deficiency in IL-1ra. It
is important to consider these differential diagnoses
for management and treatment options.

Management—The discovery of the NLRP3 gene
mutation as well as an understanding of IL-1 biol-
ogy has led to targeted therapy for these syndromes.
Cryopyrin-associated periodic syndromes are medi-
ated by IL-1B with an in vivo rate 5 times higher
than in healthy patients.* The blockade of IL-1B
results in complete resolution of symptoms.

In the last several years, anakinra, rilonacept,
and canakinumab have shown efficacy in targeting
IL-1PB as receptor antagonists. Anakinra is a short-
acting recombinant IL-1ra with a half-life of 4 fo
6 hours. This short half-life requires dailyinjec-
tions and the most common adverse events included
injection-site reaction and upper respitatory tract
infection.”* Rilonacept is a dimerig, fusion protein
that contains binding regions for«the type 1 recep-
tor and the IL-1 receptor acce$sory. protein and is
fused to the fragment, crystallizable (Fc) portion of
human IgG1. Rilonacept is long acting with a circu-
lating half-life of 8.6 days and offers patients ease of
dosing with weekly “subcutaneous injections.
Rilonacept generally is well tolerated, with the most
frequent adverse effects being injection-site reaction,
upper respiratory tract infection, headache, arthral-
gia, and diarrhea.?’

The newest of the treatments for patients with
CAPS is canakinumab. It is a fully human IL-1B
monoclonal antibody that is specific for IL-1B and
not other members of the IL-1 family. It has a mean
half-life of 26 days and is dosed subcutaneously once
every 8 weeks. The most common adverse effects
include nasopharyngitis, rhinitis, nausea, diarrhea,
and vertigo.* In one study, most patients did not
report injection-site reactions.” Studies also are
underway on VX-765, a caspace-1 targeted therapy
that acts upstream in the IL-1B pathway. Treatment
with anakinra, rilonacept, and canakinumab gen-
erally offers rapid and sustained remission in the
majority of MWS patients and helps prevent the
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development of systemic amyloidosis and lessens the
potential for end organ damage.>’

MWS and BCNS—Our patient had an unusual
presentation of MWS complicated by BCNS, another
rare autosomal-dominant inherited genodermatosis.
In an extensive review of PubMed articles indexed
for MEDLINE using the search terms Muckle-
Wells syndrome and basal cell nevus syndrome, no asso-
ciation was identified between MWS and BCNS.
Basal cell nevus syndrome is linked to PTCHI
(patched 1) gene mutation with an incidence of
1:150,000 in the United States and Europe and is
characterized by a broad range of anomalies includ-
ing skeletal abnormalities, ectopic calcification,
odontogenic keratocysts, facial dysmorphism with
macrocephaly, palmoplafitar pits, and numerous
tumors. Most notable.is the early and strong predis-
position to develop §everal‘to hundreds of BCCs.’

Conclusion

Muckle-Wells . syndrome may go undiagnosed for
many years or may be misdiagnosed as refractory
urticaria, as in our patient. It is important to include
periodie fever syndromes in the differential diagnosis

of refractory urticaria with episodic fever to diagnose
these cases of MWS earlier.
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