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Familial Mediterranean fever (FMF) is the most 
common and autosomal recessive inherited 
autoinflammatory disease, characterized by 
fever and serositis episodes.1,2 The disease 
is common in Turks, Armenians, Arabs, and 
Jews living in the eastern Mediterranean.3 
The estimated prevalence of FMF in Turkey is 
1/1000, and the carrier rate is 1:5.4,5 It is caused by 
a Mediterranean FeVer (MEFV) gene mutation 
which is on the arm of the 16th chromosome and 
encodes a protein called pyrin. The mutated 
pyrin protein causes hyperinflammation.6 The 
most common mutations are M694V, M680I, 

V726A and M694I mutations, located on the 10th 
exon of the MEFV gene. These mutations are 
responsible for 85% of cases.7-9 Some studies have 
investigated the effects of genetic mutations on 
clinical outcomes.10 Clinical signs and symptoms 
usually manifest in the first decade of life and 
therefore patients are usually diagnosed in 
childhood.4 Inflammatory attacks are often self-
limiting within 1-3 days. Typically acute phase 
reactants rise in attack and return to normal at 
the end of the attack.1 The most common signs 
and symptoms are fever, abdominal pain, chest 
pain, and arthritis/ arthralgia.11 Pleuritic chest 
pain is the third most common symptom after 
abdominal pain and arthritis. Chest pain is often 
unilateral and aggravated by inspiration. Chest 
pain usually ends in 1 to 4 days. The patients 
may benefit from analgesics and non-steroidal 
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ABSTRACT

Background. Familial Mediterranean fever (FMF) is the most common and autosomal recessive inherited 
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patients with chest pain (p=0.005), and anti-IL-1treatment was higher (p<0.001). M694V homozygous mutation 
was found more frequently (p=0.001), whereas M694V/V726A mutation was found less frequently in patients 
with recurrent chest pain (p=0.017).

Conclusions. Patients with recurrent chest pain seem to have early onset symptoms, often are more likely 
to have family history, and have a higher disease severity. In addition, the presence of homozygous M694V 
mutation is more common in patients with chest pain.
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anti-inflammatory drugs. Etiology of chest pain 
in FMF patients is usually pleurisy. However, 
physical examination and X-ray are usually 
normal. Transient minimal pleural effusion can 
be detected in very few patients. The underlying 
cause may rarely be pericarditis.12

The aim of this study was to describe the clinical, 
laboratory and genetic differences between 
pediatric FMF patients with and without chest 
pain.

Material and Methods 

Between January 2006 and January 2022, 1134 
patients with FMF who applied to the outpatient 
clinic of Gazi University Faculty of Medicine, 
Department of Pediatric Rheumatology, were 
analyzed retrospectively. All patients were 
younger than 18 years at diagnosis and were 
selected according to Turkish pediatric FMF 
criteria.13 Gender, age of symptom onset and 
diagnosis, family history of FMF, number of 
attacks and duration of attacks in the last year 
with data obtained at the time of diagnosis, and 
Pras severity score obtained at the last visit.14 
The presence of family history was defined as 
having an FMF diagnosis in 1st, 2nd, or 3rd-
degree relatives. The colchicine dose at their 
last visit was recorded. Patients with colchicine 
intolerance or inadequate treatment response 
are switched to interleukin (IL)-1 antagonist 
treatment in our clinic. The patients’ data using 
IL-1 antagonists were recorded from the file 
records. Presence of fever, peritonitis, chest 
pain, arthralgia, arthritis, erysipelas-like rash, 
and amyloidosis were recorded. MEFV gene 
analysis results of 1131 patients were available. 
No mutation was detected in 61 of them. The 
term “patients without MEFV gene mutation” 
was used for these patients. MEFV gene was 
derived from blood samples in EDTA tubes 
at the Nephrology and Tissue Laboratory 
at the Gazi University Medical Faculty. The 
polymerase chain reaction workup, which was 
revealed with the pyrosequence DNA analysis 
system, demonstrated the 2-3-5-10 exons of the 

MEFV gene. Patients were divided into two 
groups as those with and without recurrent 
chest pain. These groups were compared in 
demographic, clinical findings, treatment, and 
MEFV gene analyses. The present study was 
approved by the local ethics committee of the 
Gazi University (Decision no: E-77082166-
604.01.02-332908 dated 05.04.2022).

Statistical analysis

Data were analyzed with SPSS version 21 
software (SPSS, Chicago, USA). Categorical data 
were expressed by frequency and percentage. 
Quantitative data were not normally 
distributed, and the median was presented as 
an interquartile range. The Mann-Whitney U 
test was used to compare the quantitative data 
of patients with and without chest pain. Chi-
square or Fisher’s exact tests were used for 
categorical data comparisons. P values less than 
0.05 were accepted as statistically significant.

Results

One thousand one hundred thirty-four patients 
with FMF were included in the study. The 
demographic and clinical characteristics of the 
patients are presented in Table I. A hundred 
and sixty-two (14.3%) patients had recurrent 
chest pain. In patients with recurrent chest 
pain, the age of onset of symptoms was younger 
(p=0.003), and the family history of FMF was 
higher (p=0.002). Patients with chest pain had 
a higher annual attack frequency (p<0.001), a 
longer attack duration (p<0.001), and higher Pras 
disease activity scores (p<0.001) (Table I). Other 
clinical findings of patients with and without 
chest pain were similar. The colchicine dose used 
in the treatment was higher in FMF patients with 
chest pain (p=0.005), and Anti-IL-1 treatment 
was higher (p<0.001) (Table I). In the patients 
with chest pain, 92 of the patients (56.8%) had 
posteroanterior (PA) chest x-ray, and 27 of the 
patients (16.7%) had electrocardiography (ECG) 
and echocardiography (ECO). Pleural effusion 
was detected in 2.2% (2/92) and pericarditis in 
3.7% (1/27) was detected.
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MEFV gene mutation analyzes of 1131 patients 
were performed. The data of 3 patients were 
missing. M694V homozygous mutation was 
found more frequently (p=0.001), whereas 
M694V/V726A mutation was found less 
frequently in patients with recurrent chest pain 
(p=0.017) (Table II).

Demographic, clinical findings, and genetic 
characteristics of 14 patients with only recurrent 
chest pain and FMF family history, without 
fever, peritonitis, and arthritis, are presented in 
Table III.

Discussion

Recurrent chest pain is observed in 
approximately 20% of FMF patients and is 
among the most common clinical findings 

following abdominal pain and arthritis.15,16 This 
study demonstrated that 14% of patients had 
recurrent chest pain. Patients with chest pain 
had a younger age at diagnosis. Our previous 
study evaluated the impact of age at diagnosis 
in clinical findings; we showed that chest pain 
complaints were more common in children 
diagnosed under 2 years of age.17 Also, in 
another study by Tanatar et al.18, chest pain was 
more common in patients aged three years and 
older. However, other studies have not shown a 
relationship between the age of symptom onset 
and the presence of chest pain.19,20 

We showed that family history is more common 
in patients with recurrent chest pain. To the best 
of our knowledge, there is no detailed study on 
clinical findings of patients with a family history. 
However, in a study evaluating the effects of 

Table I. Comparison of demographic and clinical characteristics of patients with and without chest pain.

All patients 
N=1134

FMF patients with 
chest pain 

N=162

FMF patients without 
chest pain 

N=972
p

Gender† 0.827
female 593 (52.3) 86 (53.1) 507 (52.2)
male 541 (47.7) 76 (46.9) 465 (47.8)

Age of symptom onset, year‡ 6 [6] 4 [5] 6 [6] 0.003
Age of diagnosis, year‡ 7 [7] 6 [6] 7 [6] 0.122
Family history† 579 (51.1) 101 (62.3) 478 (49.2) 0.002
Attack count, (Last 6 months 
before FMF diagnosis)‡

2 [3] 2 [4] 2 [2] <0.001

Attack duration, days‡ 2 [1] 3 [2] 2 [1] <0.001
Pras score‡ 6 [2] 6 [3] 5 [3] <0.001
Clinical features†

Abdominal pain 946 (83.4) 131 (80.9) 815 (83.8) 0.344
Fever 873 (77) 120 (74.1) 753 (77.5) 0.342
Arthralgia 644 (56.8) 94 (58) 550 (56.6) 0.732
Arthritis 186 (16.4) 30 (18.5) 156 (16) 0.432
Erysipelas-like lesion 92 (8.1) 18 (11.1) 74 (7.6) 0.131
Amyloidosis 9 (8) 3 (1.9) 6 (0.6) 0.125

Medication 
Colchicine dose, mg/day‡ 1 [0] 1 [0.5] 1 [0] 0.005
Anti–IL–1 therapy usage† 27 (2.4) 12 (7.4) 15 (1.5) <0.001

† Data are given as numbers and percentages.
‡ Data were given as median (interquartile range).
FMF: Familial Mediterranean fever.
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Table II. Comparison of MEFV gene analyzes of patients with and without chest pain.
All patients* 

N=1131
FMF patients with 
chest pain N=161

FMF patients without 
chest pain N=970 p

M694V/- 321 (28.4) 38 (23.6) 283 (29.2) 0.146
M694V/M694V 218 (19.3) 47 (29.2) 171 (17.6) 0.001
M680I/- 82 (7.3) 9 (5.6) 73 (7.5) 0.380
E148Q/- 80 (7.1) 13 (8.1) 67 (6.9) 0.593
M694V/V726A 68 (6) 3 (1.9) 65 (6.7) 0.017
M694V/M680I 57 (5) 12 (7.5) 45 (4.6) 0.131
M694V/E148Q 41 (3.6) 10 (6.2) 31 (3.2) 0.058
V726A/- 32 (2.8) 6 (3.7) 26 (2.7) 0.441
M680I/M680I 30 (2.7) 4 (2.5) 26 (2.7) >0.999
Other mutations** 141(12.5) 12(7.5) 129(13.3) -
Patients without MEFV mutation 61 (5.4) 7 (4.3) 54 (5.6) 0.526
*MEFV gene analysis data of 3 patients could not be reached
** Other MEFV mutation analyzes are mutations that occur less than 20 in total. Among other mutations, there was no 
statistically significant difference between the two groups. Other MEFV mutations; F479L/-, E148Q/E148Q, M694V/R202Q, 
M680I/R761H, M680I/P369S, M694I/M694I, R202Q/-, A744S/-, M694V/M694I, V726A/V726A, M694V/K695R, M694V/
A744S, M694V/P369S, V726A/F479L, R761H/-, K695R/-, E148Q/L110P, E148Q/A744S, E148Q/R202Q, P369S/R408Q, E167D/-, 
A202G/-, E148Q/P369S, V726A/E148Q, M680I/V726A, M680I/E148Q, M694V/R761H.
FMF: Familial Mediterranean fever.

Table III. Patients with only chest pain complaint.
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Patient 1 6 Female E148Q/- 0 5 IgAV Absent Absent
Patient 2 5 Female M694V/- 2 6 - Absent Absent
Patient 3 17 Male M694V/E148Q 6 6 - Absent Absent
Patient 4 15 Male M694V/- 12 12 - Absent Absent
Patient 5 6 Female M694V/M694V 2 4 - Absent Absent
Patient 6 8 Female M694V/E148Q 2 3 - Absent Absent
Patient 7 14 Female E148Q/- 0 6 - Absent Absent
Patient 8 5 Female M694V/M694V 6 7 - Absent Absent
Patient 9 5 Female M694V/- 2 4 - Absent Absent
Patient 10 4 Male M694V/M694V 4 6 - Absent Absent
Patient 11 9 Female M694V/E148Q 3 3 - Absent Absent
Patient 12 15 Male E148Q/- 2 5 - Absent Absent
Patient 13 4 Male M694V/M694V 2 5 - Absent Absent
Patient 14 7 Male M694V/- 2 4 - Absent Absent
FMF: Familial Mediterranean fever, IgAV: Immunoglobulin A vasculitis.



Chest pain in Familial Mediterranean Fever

The Turkish Journal of Pediatrics ▪ November-December 2023 977

Turk J Pediatr 2023; 65(6): 973-979

MEFV gene mutations on clinical findings, it 
was reported that the frequency of chest pain 
might be less in those with a family history.21 
In addition, it has been reported that family 
history is more frequently positive in patients 
with FMF complicated by amyloidosis.22

It is known that chest pain is more common 
in adult and pediatric FMF patients with 
persistent inflammation.23,24 Although several 
studies describe an increased incidence of chest 
pain in adult FMF patients with amyloidosis, 
some studies claim vice versa.22,25 In the current 
study, we found the frequency of amyloidosis 
to be similar in both groups. However, Pras 
scores were higher in patients with chest pain. 
In our study, the increased frequency of family 
history, number of attacks, longer duration of 
attacks, and higher disease severity scores in 
patients with chest pain suggest that the disease 
progresses more severely in these patients. For 
this reason, the need for an IL-1 antagonist was 
probably more significant in the patients with 
chest pain.

Many studies have been conducted to assess 
the effect of MEFV gene mutations on clinical 
findings. In a study based on real-life data 
from Turkey, chest pain was significantly 
more common in FMF patients with M694V/
M680I, M680I/M680I, M694V/R761H, and 
M680I/E148Q mutations.15 Kilic et al.26 reported 
an increased frequency of chest pain in 
patients with M694V homozygous and E148Q 
heterozygous mutations. There may also be 
ethnicity differences in the effect of MEFV 
mutations on chest pain. Jewish children with 
the M694V homozygous mutation have been 
reported to have more pulmonary symptoms 
than Arab children.27 In the presented study, 
we detected M694V homozygous (29%), M694V 
heterozygous (24%), E148Q heterozygous 
(8%), and M694V/M680I (7.5%) compounds 
heterozygous mutations as the most common 
mutations in patients with chest pain (Table II). 
When we compare the groups with and without 
chest pain, we found that the presence of M694V 

homozygous mutation is more common, 
and presence of M694V/V726A compound 
heterozygous mutation is less common in the 
group with chest pain (Table II). In a previous 
study, it was reported that symptoms such 
as fever and chest pain were less common in 
patients with the V726A mutation.28 In the 
light of this information, it can be said that the 
V726A mutation may be associated with milder 
symptoms. However, more comprehensive 
data are needed for definitive conclusions.

Our study has limitations, such as its single-
center retrospective design and lack of detailed 
pulmonary and cardiac imaging of patients 
with chest pain. Despite this, the study 
has its strengths in that it has revealed the 
characteristics of patients with recurrent chest 
pain based on data of a relatively large number 
of patients despite being drawn from a single 
center.

As a result, patients with recurrent chest pain 
seem to have early onset symptoms, more 
often have family history, and have a higher 
disease severity. In addition, the presence of 
homozygous M694V mutation is more common 
in patients with chest pain.
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