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E148Q as a Familial Mediterranean Fever-causing Mutation: A Clinical-based Study

RA Jarjour

ABSTRACT

Objective: 1o evaluate the clinical implications of E148Q mutation in familial Mediterranean

fever (FMF) patients and compare it with other FMF-causing mutations.

Methods: The clinical features of 137 FMF patients with E148Q have been evaluated. Moreo-

ver, the clinical features of those patients have been compared with the clinical symptoms of
FMF patients with other mutations.

Results: The clinical features of FMF in the patients with E148Q in this study are not different
from those we previously reported in FMF patients with different MEFV mutations. However,

there is a clear difference in terms of severity between the E148Q patients and those with other
mutations. The data from this study show that E148Q causes mild symptoms of FMF, while
other MEFV mutations are associated with the severe form of FMF. There were no significant
statistical differences between patients with homozygote E148Q mutation, compound heterozy-
gote or heterozygote.

Conclusion: This study showed that E148Q variant is associated with FMF. Patients who
are heterozygous or homozygous for E148Q should not be ignored and should be followed up
and treated liked other FMF patients. The main aim of this study was to evaluate the clinical
implications of E148Q mutation in FMF patients and compare it with other FMF-causing

mutations.
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INTRODUCTION

Familial Mediterranean fever (FMF) (OMIM #249100)
is a genetic disease with autosomal-recessive inherit-
ance. The disease most commonly occurs in Arabs, Jews,
Armenians and Turks (1). Familial Mediterranean fever
is clinically characterized by recurrent and self-limited
attacks of fever accompanied by peritonitis, pleuritis,
synovitis or erysipelas-like erythema and may be com-
plicated by AA amyloidosis. Colchicine was found to be
very effective in preventing attacks of FMF and in the
development of amyloidosis (2).

The responsible gene, MEFV, has been mapped to
chromosome 16p13.3 and consists of 10 exons and
encodes a 781 amino acid protein called Pyrin which is
expressed in granulocytes and is thought to be a nega-
tive regulator of inflammation. Since the cloning of

the MEFV gene (3, 4), about 244 sequence variants for
MEFYV have been described (5). Five founding muta-
tions M694V, V726A, M680I, M6941 (in exon 10) and
E148Q (in exon 2) are the most frequently encountered
mutations and account for 74% of FMF mutations in
typical patients (6). In Syrian FMF patients, the most
frequent mutation is M694V (36.5%), followed by
V726A (15.2%), E148Q (14.5%), M6801 (G/C) (13.2%)
and M694I (10.2%) mutations (7).

The clinical implications of different MEFV muta-
tions (eg M694V, M6941 and M680I (G>C)) in FMF
have been clearly implicated (3, 4, 7). However, the clin-
ical implication of E148Q mutation is still controversial.
Initially, E148Q was described as a disease causing
mutation with low penetrance and mild symptoms (8, 9),
but in more recent studies some investigators found a
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similar frequency of E148Q among patients and controls
and therefore suggested that it is no more than a benign
polymorphism (10, 11). The carrier frequency of E148Q
is 7.93% in Syrians (Rami Jarjour and Rami Abou Jamra,
unpublished data), 5% in Lebanese (12), 12% in Turks
(13) and 10% in Ashkenazi Jews (14).

The main aim of this study was to evaluate the clini-
cal implications of E148Q mutation in FMF patients and
compare it with other FMF-causing mutations.

SUBJECTS AND METHODS

A total of 787 Syrian FMF patients were referred to the
Clinical Genetics Unit, Atomic Energy Commission
of Syria (AECS), Damascus, Syria, for FMF mutation
detection and genetic counseling between April 2005
and December 2011. All the patients were of Syrian
Arab origin. The following MEFV mutations were
investigated: E148Q in exon 2, P369S in exon 3, F479L
in exon 5, and M680I (G/C), M680I (G/A), 1692del,
M694V, M6941, K695R, V726A, A744S, and R761H in
exon 10. A clinical diagnosis of FMF was made by the
author according to the international FMF criteria (15).

Out of the 787 FMF patients, records of 137 unrelated
FMF patients with E148Q mutation were retrospectively
reviewed. The disease severity was evaluated according
to the previously described criteria (16) and assigned
to 1 of 3 severity levels (mild, intermediate or severe).
Every patient was informed about the study, and a writ-
ten consent was signed either by the patient or his/her
parent for blood sampling. This study has been approved
by the Institutional Review Board of the AECS.

For all patients, EDTA blood was sampled and DNA
was isolated from frozen blood samples by the phenol-
chlorophorm extraction method (17).

MEFV mutation analysis was performed for 12
mutations using a reverse-hybridization assay (FMF
StripAssay™) according to the manufacturer’s instruc-
tions (ViennalLab Labordiagnostika, Vienna, Austria).

Statistical analysis

Differences between groups were assessed using Z-test
for two proportions and T-test for means. All p values
were two-tailed, and confidence intervals were set at
95%. A p value < 0.05 was accepted as statistically
significant.

RESULTS

Among the 137 FMF patients with E148Q mutation,
72 (52.6%) were males and 65 (47.4%) were females
(female-to-male ratio was 0.9) (Table 1). A positive

family history of FMF was observed in 54 (39.42%) of
the patients. The mean age of onset of FMF in Syrian
patients was 15.19 + 10.63 years.

The main clinical characteristics of the patients were
as follows (Table 1): peritonitis was observed in 95.62%
of the patients, fever in 70.8%, arthritis in 8.03%, pleuri-
tis in 36.5% and myalgia in 2.19%. None of the patients
showed erysipelas-like erythema or pericarditis. None of
the patients developed amyloidosis.

Table 1:  Comparison of clinical features and FMF severity score between
patients with E148Q and patients with other mutations*
Group I Group II Significance
E148Q Other (Z testor T
(this study) mutations* (7) test)
(No. 137) (No. 97)
Male/female 72/65 48/49 No
Age of onset (years) 15.19+10.63 11.68 +10.11 Yes*
Abdominal pain 131 (95.62%) 88 (90.72%) No
Nausea 72 (52.55%) 46 (47.42%) No
Vomiting 64 47 No
Diarrhoea 40 34 No
Fever 97 (70.8%) 83 (85.57%) Yes®
Chest pain 50 (36.5%) 16 (16.49%) Yes*
Arthralgia 59 - -
Arthritis 11 (8.03%) 31 (31.96%) Yes!
Erysipelas-like erythema 0 (0%) 4 (4.12%) No
Myalgia 3(2.19%) 2 (2.06%) No
Family history 54 (39.42%) 40 (41.24%) No
Colchicine treatment 63 57 -
Response to colchicine 46 (73.02%) 46 (80.7%) No
Attacks frequency/year 1439+ 11.77 17.42+10.18 Yes®
Duration of attacks (days)  3.11 £2.23 342+3.15 Yes!
Amyloidosis 0 (0%) 0 (0%) No
Mean severity score
Severe 11 (8.03%) 31 (31.96%) Yes¢
Intermediate 33 (24.09%) 32 (32.99%) No
Mild 93 (67.88%) 31 (31.96%) Yes®

ap value = 2.56; °Z value = 2.484; <Z value = 3.204; Z value = 4.526; °Z
value = 2.04; Z value = 8.9; ¢Z value = 4.526; "Z value = 5.291.

* P369S, F479L, M680I (G/C), M680I (G/A), E148Q, 1692del, M694V,
M6941, K695R, VT726A, A744S, and R761H (7).

Of the 137 patients, 63 (45.9%) were treated with col-
chicine and 46 (73.02%) responded with complete
remission or significant improvement (reduction of
number and severity of FMF episodes).

In a previous study, the author identified the frequen-
cy and distribution of 12 MEFV mutations in 97 Syrian
patients and performed a genotype—phenotype correla-
tion in the patients’ cohort (7). The following MEFV
mutations were investigated: E148Q in exon 2, P369S
in exon 3, F479L in exon 5, and M680I (G/C), M680I
(G/A), 1692del, M694V, M6941, K695R, VT7206A,
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Table 2:  Clinical features of different subgroups according to the E148Q mutation

Group (A) Group (B) Group (C) Significance
Homozygote Compound Heterozygote Aand B Aand C Band C
E148Q/E148Q heterozygote E148Q/—
(No. 6) E148Q/+ (No. 82)
(No. 49)

1—Age of onset (years) 11.33£3.07 14.2+11.02 16.08 £ 10.72 No No No
2—Abdominal pain 6 45 80 No No No
3—Nausea 5 22 45 No No No
4—Vomiting 5 23 36 No No No
5—Diarrhoea 1 17 22 No No No
6—Fever 6 39 52 No No No
7—Chest pain 3 17 30 No No No
8—Arthralgia 4 22 33 No No No
9—Arthritis 0 6 5 No No No
10—Erysipelas-like erythema 0 0 No No No
11—Myalgia 0 1 No No No
12—Family history 1 27 26 No No Yes®
13—Colchicine treatment 2 27 34 - - -
14—Response to colchicine 2 18 26 No No No
15—Attacks frequency/year 20.5+12.53 16.43 +£10.71 12.51+£12.23 No No No
16—Duration of attacks (days) 2.8+1.16 3.02+1.84 3.1+£2.51 No No No
17—Mean severity score

Severe 1 4 No No No
Intermediate 2 16 No No Yes®
Mild 3 29 61 No No No

27 value = 2.45; *Z value = 3.27.

A744S, and R761H in exon 10. The most frequent
mutation was M694V (36.5%), followed by V726A
(15.2%), E148Q (14.5%), M680I (G/C) (13.2%) and
M6941 (10.2%) mutations. Rare mutations (R761H,
A744S, M680I (G/A), K695R, P369S, F479L, and
1692del) were also detected in the patients. M694V was
associated with the severe form of the disease.

In order to evaluate the clinical features of the patients
in this study, the clinical features were compared to that
in the previous study (Table 1). There were statistical
significant differences between these two groups regard-
ing age of onset, fever, arthritis, attacks frequency/year,
and duration of attacks. However, there were no statisti-
cal significant differences between male-to-female ratio,
abdominal pain, nausea, vomiting, diarrhoea, chest pain,
erysipelas-like erythema, myalgia, family history, and
response to colchicine.

The severity of the disease was assessed in all 137
patients (Table 1). There were statistically significance
differences between the mean severity scores of this
cohort and the previous cohort especially between the
severely affected patients in both groups. Moreover, the
mildly affected patients in both groups showed a statisti-
cally significant difference.

In order to compare the clinical features of the FMF
patients with E148Q mutation, 137 patients were divided
into three groups according to the presence of the E148Q
mutation on both alleles (E148Q/E148Q) (homozygote)
(group A), on one allele with other identified mutation
(E148Q/+) (compound heterozygote) (group B) and on
one allele without other identified mutation (E148Q/-)
(heterozygote) (group C) (Table 2). There were no statis-
tically significant differences between these three groups
regarding age of onset, abdominal pain, nausea, vom-
iting, diarrhoea, fever, chest pain, arthralgia, arthritis,
erysipelas-like erythema, myalgia, response to colchi-
cines, attacks frequency/year, and duration of attacks.
However, there were statistically significant differences
between groups B and C regarding the family history
and the severity score (intermediate).

DISCUSSION

E148Q mutation is one of the most common mutations
in FMF patients. Initially, E148Q was described as a dis-
ease-causing MEFV mutation with low penetrance and
mild symptoms (8, 9). Patients who are homozygous for
E148Q have a heterogeneous clinical presentation and
may be at risk of developing amyloidosis (18). However,
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the role of E148Q in FMF is controversial. In more recent
studies, some investigators found a similar frequency of
E148Q among patients and controls and therefore sug-
gested that it is no more than a benign polymorphism
(10, 11). Others could not provide evidence that would
support the notion that E148Q is a mutation or a poly-
morphism (19).

A recent study using a quantum chemistry model
showed that the impact of the E148Q on the structure
of pyrin is indeed low but not zero (20). This study con-
cluded that the E148Q variation is associated with a mild
effect on the structure and perhaps the function of the
pyrin. Since there is no biochemical testing for FMF, the
diagnosis of this genetic disease is still clinical. E148Q
may have a potential role in other diseases. A recent
study has shown that E148Q is a promising candidate
risk factor for multiple sclerosis (21). E148Q is the most
frequent mutation in patients with Behcet's disease (22,
23). In China, it has been shown that E148Q is associ-
ated with Henoch—Schoénlein purpura (24). This study
aimed to investigate the association between E148Q and
FMF based on the clinical features of the patients carry-
ing this mutation.

The clinical features of FMF in the patients with
E148Q in this study (group I) are not different from
those we previously reported in FMF patients with
different MEFV mutations (group II) (7) (Table 1).
Peritonitis was the most common symptom in this study
(95.62%). Fever is the second most common symptom
in this study (70.8%). However, there is a clear differ-
ence in terms of severity between the E148Q patients
(group 1) and those with other mutations (group II). The
difference in severity score could be mainly explained
by the presence of the M694V mutation in the other
group (II) of FMF patients which is associated with
severe form of the disease, early onset, high frequency
of attacks, and higher frequencies of arthritis as we and
others have previously shown (7, 25). The data from
this study show that E148Q causes mild symptoms of
FMF, while other MEFV mutations are associated with
the severe form of FMF.

The rate of amyloidosis in the Syrian FMF patients
is low (range 0%—5%) (7, 26). This might be due to the
fact that these data were obtained after the introduction
of colchicine as a recommended treatment for FMF.
None of the 137 patients in this study had amyloidosis.
However, FMF-associated amyloidosis in patients who
are heterozygote for E148Q has been reported (27). It
should be noted that there was no significant difference
regarding response to colchicine treatment between

groups I and II (Table 1). This notion is of great value
as response to colchicine is one of the criteria of diag-
nosis of FMF (28). This suggests that E148Q might be a
disease-causing mutation.

There were no significant statistical differences
between patients with homozygote E148Q mutation
(group A), compound heterozygote (group B) or het-
erozygote (group C) (Table 2). This shows that there
were no differences between the homozygote patients
(group A) and the other two groups (B and C) regarding
the clinical features. Moreover, there was no differ-
ence between the heterozygote patients (group C) and
the other two groups (A and B). Recently, it has been
reported that a detection of a single MEFV mutation is
sufficient in the presence of clinical symptoms for the
diagnosis of FMF and the initiation of a trial of colchi-
cines (29, 30). Moreover, a recent report has shown that
the clinical picture of French heterozygote patients with
recurrent fevers resembles that of homozygote patients.
This report has also shown that E148Q accounts for
15% of those heterozygote patients (31). Our data are
in agreement with what has been previously published.
Therefore, the author suggests that patients who are
heterozygous or homozygous for E148Q should be con-
sidered as FMF patients and treated with colchicine.

In conclusion, this study showed that E148Q variant
is associated with FMF. Moreover, patients with E148Q
should not be ignored and should be followed up and
treated liked other FMF patients.
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