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Abstract

Familial Mediterranean fever (FMF) is a hereditary autoinflammatory
disorder affecting individuals with biallelic pathogenic mutations in
the MEFV gene. The disease is characterized by recurrent attacks of
fever and serosal inflammation as manifested by abdominal and chest
pain. This case report presents an FMF case with a 3-year history of
pain crises consisting of severe abdominal pain and fever, lasting up
to 72 h. Genetic investigation identified an uncommon heterozygous
mutation in the MEFV gene. This mutation is associated with a more
severe phenotype of FMF and may lead to an early onset of the dis-
ease.
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Introduction

Familial Mediterranean fever (FMF) is an autoinflammatory
disorder that is usually considered an autosomal recessive
disease [1]. It is characterized by attacks of fever and serosal
inflammation [2]. FMF predominantly affects Mediterranean
people, including Arabs, Turks, Armenians, Jews, and individ-
uals of North African descent [3]. The underlying mechanism
by which FMF develops is genetic [4, 5]. Mediterranean fever
(MEFV) is a gene located on the short arm of chromosome 16
and is responsible for coding for the protein pyrin, which has an
important role in the innate immune system [1, 6, 7]. In FMF,
MEFYV is mutated and leads to symptoms [1, 6]. Symptoms
present in the form of attacks that are recurrent, painful, and
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characterized by fever, abdominal pain, chest pain, and joints
pain with a duration that varies considerably even in the same
patient [8, 9]. Patients are asymptomatic between attacks, and
there does not appear to be a specific triggering factor for the
attacks [10]. Left untreated, repeated bouts of inflammation
can lead to secondary amyloidosis, which may cause systemic
amyloid A protein deposition, notably in the kidneys [11]. Col-
chicine is the treatment of choice and can significantly reduce
the severity of attacks [12-17].

This report presents a case of FMF in a three-and-a-half-
year-old girl of East European and North African Arab descent
with an uncommon heterozygous MEFV mutation.

Case Report
Investigations

A three-and-a-half-year-old girl was brought to the clinic by
her parents due to musculoskeletal pain, particularly knee
pain, and recurrent pain crises consisting of sudden, severe,
generalized abdominal pain and fever lasting 12 - 16 h. The pa-
tient started experiencing these attacks at the age of 6 months,
initially occurring every 1 - 2 months and lasting 16 - 24 h,
and have increased in frequency and progressed to weekly epi-
sodes lasting up to 72 h. The last attack was by far the longest,
lasting 72 h, but subsided prior to presentation.

The patient is a carrier of beta-thalassemia trait but has no
other significant medical or surgical history. The mother re-
ported that the patient developed reactions including difficulty
breathing to dimethindene, cetirizine, cefuroxime, and amoxi-
cillin/clavulanate. Her mother is a carrier for beta-thalassemia
trait. Her father has no known medical conditions. There is no
known family history of FMF. The mother is of East European
descent and the father is of North African Arab descent.

Diagnosis

Physical examination was unremarkable and the patient was
afebrile. Labs obtained on presentation revealed an erythrocyte
sedimentation rate of 52 mm/h, blood leukocytes of 17,100/
pL, a positive C-reactive protein at 185 mg/L, hemoglobin
of 9.7 g/dL, mean corpuscular volume of 59 fL, platelets of
376,000/mm? and urinalysis positive for ketones. A diagnosis
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of FMF was made based on the Tel Hashomer criteria and the
patient was started on colchicine 0.5 mg once daily.

Ethylenediaminetetraacetic acid (EDTA) whole blood
sample was sent for genetic analysis at Eurofins Clinical Diag-
nostics, France. Genome Reference Consortium Human Build
37 (hgl9) and NCBI Reference Sequence: NM 000243.2
were used as references. Next-generation sequencing (NGS)
MEFV exon 1-10 and MiSeq (ILLUMINA) analyses were car-
ried out and analyzed using the MiSeq Reporter 2.5.1 and Vari-
ant Studio 3.0 data analyzers. Mutations were confirmed with
Sanger sequencing exon10 and ABI 3130 XL. Results revealed
two pathogenic missense variants identified in the MEFV
gene in a heterozygous state: ¢.2080A>G (p.Met694Val) and
¢.2040G>A (p.Met680Ile). This suggests that the patient is
compound heterozygous for these variants and is consistent
with FMF.

Treatment

The patient continued taking colchicine 0.5 mg once daily.
However, a week later, she experienced another attack of pain
similar in intensity to previous attacks and the colchicine dose
was increased to 0.5 mg twice daily. She responded well to
the higher dose and did not develop any adverse effects. Sub-
sequent attacks were milder with only mild fever, mild knee
pain, and no abdominal pain.

Follow-up and outcomes

The patient was lost to follow up after the last increase in dose
and improvement in symptoms.

Discussion

This case illustrates the importance of considering FMF as a
differential diagnosis in a child presenting with fever, joint
pain, and abdominal pain. FMF should be considered even at a
very young age, as seen in this patient who started experienc-
ing attacks at the age of 6 months but was only diagnosed 3
years later. The diagnosis is primarily clinical and should not
be delayed by genetic testing to confirm the diagnosis. Starting
the appropriate treatment is affordable, safe, effective, and pro-
vides immediate relief for the patient while reducing the risk of
long-term complications such as secondary amyloidosis.

FMF is caused by gain of function mutations in the MEFV
gene located on chromosome 16 [18]. MEFV gene encodes
pyrin, a protein which through interaction with GTPases re-
sults in inflammasome activation and modulates production of
interleukin-1B (IL-1B) and in turn prevents inappropriate in-
flammatory reactions [19, 20]. An increase in IL-1p and IL-18
causes cells to undergo pyroptosis, a process of inflammatory
death [18]. The rise in pro-inflammatory cytokines gives rise
to the inflammatory presentation seen in FMF patients. More
than a hundred mutations have been identified in the MEFV
gene, the five accounting for most FMF cases being V726A,
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M694V, M6941, M860I, and E148Q [20]. The heterozygous
MEFV mutation combination diagnosed in this case is uncom-
mon and is associated with a more severe phenotype of FMF.

In this case, the patient met the clinical criteria for the di-
agnosis of FMF [9]. The Tel Hashomer criteria are the most
commonly used criteria for diagnosis of FMF in adults and
consist of four major, five minor, and 10 supportive criteria [9,
21]. The major criteria include generalized peritonitis, unilat-
eral pleuritis, monoarthritis (hip, knee, ankle), and fever alone
[9]. The minor criteria include incomplete attacks, exertional
leg pain, and a favorable response to colchicine [9, 21]. A di-
agnosis of FMF is made when > 1 major criteria are present, >
2 minor criteria are present, one minor criterion plus > 5 sup-
portive criteria, or one minor criterion plus > 4 of the first five
supportive criteria [9]. The Tel Hashomer criteria yield a high
sensitivity of 99% but a relatively low specificity of 55% and
are successful in diagnosing FMF in childhood [21, 22]. In this
case, the patient presented with three major (abdominal pain,
joint pain, and fever), one minor (favorable response to colchi-
cine) criterion, and five supportive criteria (appropriate ethnic
origin, age < 20 years at disease onset, severe attacks requiring
bed rest, spontaneous remission of attacks, and symptom-free
intervals). The patient had never received colchicine prior to
presentation.

FMF is primarily a clinical diagnosis. Inflammatory mark-
ers can be increased during attacks but are non-specific. The
Tel Hashomer criteria include laboratory findings such as
inflammatory markers and urinary findings [18]. Transient
inflammatory response, with > 1 abnormal white blood cell
(WBC) count test results, erythrocyte sedimentation rate, se-
rum amyloid A, fibrinogen, and episodic proteinuria/hematu-
ria are considered supportive criteria in the diagnosis of FMF
[9]. There are no specific tests for diagnosing FMF apart from
genetic testing.

Mutations in FMF patients are usually found throughout
the MEFV gene. The most severe forms of the disease are as-
sociated with M694V and M6801 mutations which are clus-
tered in exon 10 of the gene. The incidence of the Met6801le/
Met694Val heterozygous mutation is uncommon, with inci-
dence rates ranging from 0.79% to 1.9% in FMF patients as
reported by previous FMF studies [23, 24]. It appears that pa-
tients with homozygous Met694V mutation tend to have an
earlier onset of FMF, although there is conflicting evidence
[25].

The first-line management for FMF is prophylactic col-
chicine regardless of the frequency or intensity of attacks.
The mechanism of action of colchicine in FMF is not entirely
understood. However, it is known that colchicine prevents
microtubule elongation by binding to tubulin monomers and
inhibiting polymer formation. Thus, the organization of actin
cytoskeleton could be the link between pyrin and colchicine
[26]. The starting dose is < 0.5 mg/day for children < 5 years
of age, 0.5 - 1 mg/day for children 5 - 10 years of age, and
1 - 1.5 mg/day in children > 10 years of age and adults [26].
The most common side effects are gastrointestinal, including
diarrhea [18, 26].

Colchicine has been shown to prevent the complication
of secondary amyloidosis in patients diagnosed with FMF
[19]. Use of intermittent high-dose colchicine only for treat-
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ment of acute attacks is not recommended as it does not pro-
tect from amyloidosis resulting from low-grade inflammation
during asymptomatic periods. Colchicine treatment is lifelong
in FMF [26]. Anti-interleukin-1 drugs are used in colchicine
resistant or intolerant FMF cases because of pyrin’s role in the
regulation of IL-1f activation [26]. With early diagnosis and
prompt treatment, FMF has an excellent prognosis [18].

Conclusion

FMF is a genetic autoinflammatory disorder that needs to be
considered in the differential of a patient presenting with gen-
eralized symptoms such as fever and abdominal pain, includ-
ing patients at a very young age. Family history and ethnic
descent can help aid the clinician in the diagnosis. Diagnosis
should not be delayed by genetic testing. M6801/M694V muta-
tions produce more severe symptoms but do not alter the treat-
ment of choice. Prompt diagnosis and initiation of treatment
are crucial in reducing the patient’s symptoms and reducing
the risk of long-term complications.
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