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Abstract

Background: Sheppard Siegal syndrome was first described in 1945 by Sheppard Siegal who described in details an
extraordinary syndrome that was often undiagnosed because it was not clearly understood. Siegal suggested that the syndrome
are constant is characterized by recurrent paroxysms of severe abdominal pain with fever which can high. Four mutations in
the MEF'V gene have been reported to account for 86% of the mutations causing Sheppard Siegal syndrome. Nothing is known
is known about the genetic mutations causing Sheppard Siegal syndrome in Iraqi children.

Patients and methods: An Iraqi girl from Al-Anbar province with Sheppard Siegal syndrome was studied, and the relevant
literatures were reviewed with the aim of suggesting an evidence-based therapeutic recommendation.

Results: An 11-year old Iraqi girl was having recurrent attacks of fever, abdominal pains, and pains in her limbs. Mutation
analysis of MEVF gene covering twelve mutations (E148Q, P369S, F479L, M6801 (G/C), 169del, M694V, M6941, K695,
V7264, A744S, R761H) was performed. The analysis showed that the patient was homozygous for M694V gene mutation and
also had the serum amyloid A1 (SAAI) gene, genotype 1.1/1.5. Although, polymorphism in the SAAI gene is not present in this
patient, we recommended early treatment with colchicine no just to prevent the recurrence of inflammatory attacks, but also
to prevent the development of renal amyloidosis.

Conclusion: Nothing is known is known about the genetic mutations causing Sheppard Siegal syndrome in Iraqi children.
However, we reported an Iraqi girl with Sheppard Siegal syndrome caused by homozygous M694V gene mutation. In addition,
we provided an evidence-based therapeutic recommendation for the patient.
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Introduction

Sheppard Siegal syndrome was first described in 1945 by Shep-
pard Siegal (Figure-1). He described in details an extraordinary
syndrome that was often undiagnosed because it was not clearly
understood.

/

Figure 1: Dr. Sheppard Siegal, an internist who served as the chief
of allergy services at Mount Sinai Medical Center. He graduated
from the College of Physicians and Surgeons at Columbia Univer-
sity in 1932, and died at the age of 79 years
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Siegal suggested that the characteristics of the syndrome are con-
stant and distinctive. It is characterized by recurrent paroxysms of
severe abdominal pain with fever which can high. Chilliness or a
shaking chill can also be associated with the recurrent attacks. Sie-
gal attributed peritoneal involvement to the symptom of abdomi-
nal soreness and the presence of widespread, exquisite direct and
rebound tenderness [1].

In 1949, Sheppard Siegal described six new patients with the
new syndrome which he called “Benign paroxysmal peritonitis”
during that time. According to Siegal the syndrome begins in ear-
ly in life and patients continues to experience attacks for years.
The syndrome described by Siegal is characterized by recurrent
paroxysms of abdominal pain with clinical evidence of peritoneal
irritation. Attacks can be associated with high fever, and leucocy-
tosis and polymorphonucleosis are commonly observed during the
attack. Chest pain that is worse on inspiration may occur during
the attacks which may recur at a variable intervals ranging from
one month years. The patients are generally well between attacks.
Siegal thought the symptoms can sometime be similar to acute sur-
gical abdominal conditions such as appendicitis.

Three of the six patients reported by Siegal have been operated
upon during an attack, and operative findings included hyperemia
or edema of the peritoneum, with or without serous or sero-fibrin-
ous exudate.

In 1949, Siegal emphasized that the occurrence of the syndrome in
five male members of a one family confirmed the familial nature
and suggested a genetic factor. Siegal also emphasized that all pa-
tients reported during the 1940s were Jewish or Armenian.

Siegal suggested the presence of relation of the syndrome with
allergy, as of eleven having the syndrome, two patients were atopic
and an other four patients had a definite family history of allergy.
Siegal emphasized that neither adrenalin nor the antihistamines
could control the attacks of the syndrome [2].

In 1964, Siegal described his 50 personally observed patients (36
males and 14 females) of the syndrome which he called during that
time “Familial paroxysmal polyserositis”. Three patients died be-
cause of renal failure or cardiac failure which was associated with
I rheumatic mitral stenosis.

In 1964, Siegal suggested that the recurrent febrile syndrome of
serosal inflammation may present as paroxysmal peritonitis (with
paroxysmal pleuritis) which is the most common manifestation.
The second most frequent presentation is intermittent arthralgias,
monoarthritis and paroxysmal pyrexia. Cutaneous eruptions are
sometimes observed [3].

The syndrome commonly begins during childhood or in youth,
and the earliest age at onset reported by Siegal was seven months,
while the latest age of onset was forty-three years. Attacks of the
syndrome usually last two to three days and, often recur every few
weeks.

Siegal emphasized that progressive renal disease is the most seri-
ous organ involvement, but in the 50 patients he reported in 1964,
48 patients didn’t develop nephropathy. Two patients died because

of chronic renal failure, and in one of them, chronic glomerulo-
nephritis was observed at autopsy, while renal amyloidosis was
found on biopsy in the second patient.

Siegal emphasized the familial nature of the syndrome and that it
commonly affects patients of Mediterranean origin including Jews
(Ashkenazi and non-Ashkenazi), Armenians and Arabs and, less
commonly, Italians, Maltese and Greeks.

Of 50 patients described by Siegal in 1964, 42 patients were Jew-
ish (35 were definite Ashkenazi, 3 were probable Ashkenazi. 4
Sephardic), seven patients were Armenians, and one patient was
Maltese. The 50 cases included 10 familial cases including two
families, Ashkenazi Jewish and Armenian, with five members af-
fected.

Siegal also emphasized that treatment of the syndrome was gener-
ally not satisfactory, but the use corticosteroids has been definitely
useful in terminating attacks in three of fifteen patients [3].

Four mutations in the MEFV [MEditerranean FeVer] gene (a gene
on 16p13.3, composed of 10 exons and spans about 14 Kb of
genomic DNA, it encodes a protein whose function is not clearly
known,) have been reported to account for 86% of the mutations
causing Sheppard Siegal syndrome (Brik et al, 1999) [4]. Colchi-
cine has been used for the treatment and prevention amyloidosis
[4-9]. Nothing is known is known about the genetic mutations
causing Sheppard Siegal syndrome in Iraqi children.

Patients and methods

An Iraqi girl from Al-Anbar province with Sheppard Siegal syn-
drome was studied, and the relevant literatures were reviewed with
the aim of suggesting an evidence-based therapeutic recommen-
dation.

Results

An l1-year old Iraqi girl was having recurrent attacks of fever, ab-
dominal pains, and pains in her limbs. Mutation analysis of MEVF
gene covering twelve mutations (E148Q, P369S, F479L, M6801
(G/C), 169del, M694V, M6941, K695, V726A, A744S, R761H)
was performed.

The analysis showed that the patient was homozygous for M694V
gene mutation and also had the serum amyloid A1 (SAAT1) gene,
genotype 1.1/1.5.

Although, polymorphism in the SAAT1 gene is not present in this
patient, we recommended early treatment with colchicine no just
to prevent the recurrence of inflammatory attacks, but also to pre-
vent the development of renal amyloidosis. Our therapeutic rec-
ommendation was based on the evidence provided by Mimouni et
al (2000), Ben-Chetrit (2003), Barut et al (2018) [6,7,9].

Discussion

Dewalle et al (1998) suggested that Sheppard Siegal syndrome
is a relatively common recessive disease in non-Ashkenazi Jews,
and the M694V mutation was found in about 80% of Jewish pa-
tients (Iraqi and North African) with Sheppard Siegal syndrome.
Dewalle et al studied 109 Jewish patients who had Sheppard Sie-
gal syndrome with 0, 1 or 2 M694V mutations. They found that
homozygous for M694V mutation had considerably more severe
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disease that started earlier (mean age 6.4 +/- 5 vs. 13.6 +/- 8.9) and
developed arthritis and pleuritis twice as in patients with one or
no M694V mutation. In addition, all the three patients with am-
yloidosis displayed had M694V mutations. However, there was
no association between homozygous M694V mutation with fever,
peritonitis, response to colchicine and erysipeloid eruption [5].

Livneh et al (1999) emphasized that Sheppard Siegal syndrome is
an important cause of amyloidosis, 16 mutations in MEFV gene
can cause the disease. Livneh et al 178 patients with Sheppard Sie-
gal syndrome including 30 developed amyloidosis. The examined
MEFV gene for 4 mutations. Mutations were found in 29 of the
patients who had amyloidosis patients, and 27 of them were homo-
zygous for M694V. One patient was homozygous for both V726A
and E148Q. In another patient E148Q and V726A were found on
one allele, while V726A was found on the second allele. The study
of Livneh et al suggested that amyloidosis was much common-
er in patients homozygous for M694V than in patients with other
mutations (P < 0.0001). In three patients homozygous for M694V,
amyloidosis was the only expression of the mutation [10].

Brik et al (1999) studied 70 patients with Sheppard Siegal syn-
drome and performed analysis for four mutations (M694V, M680I,
V726A, M6941). M694V mutation was found in 92% of non-Ash-
kenazi Jewish patients, and in only 30% of the Arab patients. How-
ever, the four mutations were found in 94% of the Arab patients,
but without particular prevalence for any one.

Brik et al found that patients having homozygous M694V muta-
tion were much more likely to have severe disease with an earlier
age of onset, and more frequent attacks. Only patients with the
M694V mutation had a family history of amyloidosis. Brik et al
didn’t find an association between the mutation type and the pre-
dominance of fever, abdominal pain, pleuritis, skin eruption, or
response to colchicine.

Brik et al thought that Sheppard Siegal syndrome generally has
a milder course and a better prognosis in Arab patients than in
non-Ashkenazi Jewish patients [4].

Cazeneuve et al (2000) studied 137 Armenian patients with Shep-
pard Siegal syndrome from 127 families living in Armenia. They
found that SAAlalpha/alpha genotype was associated with 7 times
higher risk for developing renal amyloidosis, compared with other
SAA1 genotypes. This association, which was present whatever
the MEFV genotype, and the risk was much more in patients ho-
mozygous for M694V (11/11). Polymorphisms in the SAA2 or
APOE gene were not associated with susceptibility to renal am-
yloidosis [11].

Delibag et al (2005) studied 50 patients with Sheppard Siegal
syndrome, and found that the most common MEFV mutation and
SAAT1 genotype were M694V/M694V in 26 of 50 patients and
SAAT alpha/alpha in 26 of 50 patients [12].

Atoyan et al (2016) studied 1017 patients with familial Shep-
pard Siegal syndrome from the database of the Center of Medical
Genetics in Yerevan. They found that patients with homozygous
M694V mutation were greatly associated with the clinical features

of Sheppard Siegal syndrome and renal amyloidosis. None of the
SAA1 polymorphisms had any correlation with Sheppard Siegal
syndrome clinical features. However, homozygosity for SAA1 o/a
polymorphism was associated with development of renal amyloi-
dosis while the /B polymorphism was protective against amyloi-
dosis [13].

Mimouni et al (2000) studied 382 patients with Sheppard Siegal
syndrome including North African Jews, other Jews, Turks, Arme-
nians living in the United States, and Armenians from Yerevan in
Armenia. They found an important association between M694V
homozygosity and the development of amyloidosis. Amyloidosis
developed in 44 of 171 M694V homozygous patients (25.7%), but
in 22 of 143 compound M694V heterozygous patients (15.4%),
and in 7 of 57 patients with other mutations (12.3%).

According to Mimouni et al, M694V homozygous patients not
treated with colchicine before the age of 20 years had a 61.0%
risk of developing amyloidosis before the age of 20. Therefore,
Mimouni et al recommended that M694V homozygous patients
receive colchicine irrespective of the severity of the periodic in-
flammation with the aim of preventing the development of amy-
loidosis [6].

Ben-Chetrit (2003) suggested that the risk of amyloidosis is higher
in male patients with Sheppard Siegal syndrome and in patients
having polymorphism a/a in the SAA1 gene. Ben-Chetrit empha-
sized that colchicine is the treatment of choice and it can prevent
the development of amyloidosis [7].

Sarkisian et al (2008) reported that of the 12 MEFV mutations
found in 7000 Armenian patients with Sheppard Siegal syndrome,
in the heterozygote state the most severe disease was associated
with a single M694V mutation [14].

Inal et al (2009) followed 124 children with Sheppard Siegal syn-
drome for 18 years. 105 patients had at least one MEFV gene
mutation. M694V homozygosity was the most common mutation,
followed by M694V heterozygotes and M694V-M680I compound
heterozygotes. The findings of Inal et al supported the previously
published data that M694V homozygote and compound heterozy-
gote states for M694V were associated with a more severe disease
[15].

Bagaran et al (2015) reported their experience with the treatment
of 8 children(6 males, 2 females) with Sheppard Siegal syndrome
refractory or unresponsive to colchicine, who continue to experi-
ence severe and frequent attacks and/or having high acute phase
reactance levels despite treatment with the maximum dose of col-
chicine (2 mg/daily). Six patients had homozygous M694V mu-
tations, one patient had heterozygote M694V mutation, and one
patient had no mutation. The patients were treated successfully
with anakinra and/or canakinumab, and no patients developed any
severe adverse effects [8].

Barut et al (2018) reported 708 patients (362 males and 346 fe-
males) with Sheppard Siegal syndrome treated with colchicine for
a minimal of six months. Abdominal pain was present in 634 pa-
tients (89.5%), and was the commonest manifestation. Fever was
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present in 629 patients (88.8%), while arthritis was present in 288
(40.7%). In 23 patients with arthritis, an additional diagnosis of
juvenile idiopathic arthritis was also made.

M694V mutation (Homozygote or heterozygote) was commoner
in patients with arthritis .Erythrocyte sedimentation rate and CRP
level were in high levels even during attack-free period in 97 of
697 patients (13.9%) and in 78 of 670 patients (11%) respectively.

Proteinuria was observed in ten patients (1.4%), and renal amy-
loidosis was diagnosed by renal biopsy in only two patients who
had homozygous M694V mutation or compound heterozygous
M694V/M680I mutation. 47 patients (6.6%) were resistant to col-
chicine therapy including 30 patients with homozygote M694V
mutation.

Barut et al supported the previously published data suggesting that
homozygous M694V mutation is the most likely mutation to be
associated with more severe disease.

Barut et al emphasize that treatment of Sheppard Siegal syndrome
which include prevention of renal amyloidosis require strict com-
pliance to colchicine therapy [9].

Conclusion

Nothing is known is known about the genetic mutations causing
Sheppard Siegal syndrome in Iraqi children. However, we report-
ed an Iraqi girl with Sheppard Siegal syndrome caused by homo-
zygous M694V gene mutation. In addition, we provided an evi-
dence-based therapeutic recommendation for the patient.
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