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Original Article
Humoral Immunity Status in Pediatric Patients with 
Familial Mediterranean Fever: Exploring the Role 
of IgA

Background and Aim: Research on the role of the adaptive immune system in familial 
Mediterranean fever (FMF) is limited. The aim of this study was to investigate the levels of 
immunoglobulins (Ig) IgG, IgM, IgA and absolute lymphocyte count (ALC) in FMF patients 
compared to normal subjects. 

Methods: Patients diagnosed with FMF were included in the study. At the time of data entry, 
we recorded demographic information, mutation type, ALC, eosinophils and levels of IgA, 
IgG, IgM and IgE. We compared these variables with those of the control group. 

Results: Thirty-five FMF patients (M/F=9/26) were included in this study. There was no 
significant difference between the mean quantitative levels of the immunoglobulins (IgA, 
IgG and IgM) and Ig E between the patient and control groups (P>0.05). Compared with 
the biallelic and monoallelic mutations, we found higher Ig A levels in the biallelic group 
(1.5±0.7 vs 0.9±0.3 mg/dL, respectively P=0.008). An interesting finding was that three 
patients with homozygous M694 mutation had an Ig A level above the upper limit while.

Conclusion: No significant difference was found in terms of humoral immunity between 
FMF patients and healthy individuals. However, we believe that IgA levels should be 
examined in patients with severe FMF manifestations; the finding of high IgA levels in three 
patients with a homozygous M694V mutation supports our hypothesis. 
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Introduction

amilial Mediterranean fever (FMF) is the 
most prevalent monogenic autoinflam-
matory disease, marked by recurrent epi-
sodes of fever and polyserositis [1]. FMF 
is an autoinflammatory rather than an 

autoimmune disease, where T-regs may play a compen-
satory and regulatory role concerning proinflammatory 
cytokines, potentially contributing to the self-resolving 
nature of the disease. Systemic amyloidosis can result 
from the persistent inflammation associated with FMF 
[2]. An FMF mutation activates the inflammasome, 
which plays a crucial role in innate immunity by activat-
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ing IL-1, thus initiating inflammation [3-5]. Natural kill-
er (NK) cells, cytotoxic lymphocytes that are also part of 
the innate immune system, are active in FMF and pro-
duce cytokines to assist the adaptive immune response 
[6, 7]. B lymphocytes also contribute to inflammatory 
pathways in FMF by transforming into immunoglobu-
lin-producing immunoblasts upon activation, which lat-
er mature into plasma cells. As far as we know, FMF is 
predominantly a disorder of the innate immune system; 
however, there is limited research available on the role 
of adaptive immune systems in FMF. The aim of this 
study was to investigate the levels of immunoglobulins 
IgG, IgM, IgA, and absolute lymphocyte count (ALC) in 
FMF patients compared to normal control subjects. Ad-
ditionally, we sought to compare allergic markers (IgE 
and eosinophils) to reach conclusive results. 

Materials and Methods

Patients diagnosed with FMF during the research peri-
od were enrolled in the study. The medical records of pa-
tients with FMF under the follow-up of our nephrology-
rheumatology center between 2018 and 2023 were also 
retrospectively reviewed. FMF was diagnosed based on 
the criteria expressed by Livneh et al. [8]. MEFV exons 
underwent PCR amplification by genomic DNA, lead-
ing to the detection of the 12 most common MEFV mu-
tations (R202Q, E148Q, M694V, P369S, F479L, M680I 
(G/A), M680I (G/C), M694I, V726A, K695R, A744S, 
R761H). Twenty age-matched control subjects were 
included in the study. At the time of data entry, we re-
corded demographic information, mutation type, ALC, 
eosinophils, and IgA, IgG, IgM and IgE levels of the 
patients. The control group consisted of patients who ap-
plied to the pediatric outpatient clinic with complaints of 
frequent illness (especially respiratory tract infections) 
and had their quantitative immunoglobulin levels mea-
sured. We also compared these variables based on muta-
tion type: Biallelic (BA) and monoallelic (MA). 

Statistical analysis 

Data were analyzed by SPSS software, version 16 at a 
significance level of P<0.05. The student’s t-test evalu-
ated differences between the continuous variables in the 
two groups. Variations in proportions were assessed by 
the chi-square test. 

Results

This study assessed 35 FMF patients (M/F=9/26) with 
a mean age of 127±53 months referring to the Pediatric 
Nephrology/Rheumatology Clinic. The control group 

consisted of 7(35%) females and 13(65%) males with a 
mean age of 103±57 months. No significant difference 
was found between the groups in ALC and eosinophil 
count (P=0.204 and P=0.445, respectively). Also, no sig-
nificant difference was found between the mean quanti-
tative levels of the immunoglobulins (IgG, IgA and IgM) 
and IgE between the control and patient groups (P>0.05)
(Table 1). 

MEFV gene mutation analysis was performed for all 
patients, and the results are summarized in Table 2. 
Among the 35 patients showing mutations, 17.2% (n=6) 
were homozygous, 5.7% (n=2) were compound hetero-
zygous, and 77.1% (n=27) were heterozygous. 

Compared to the BA and MA mutation groups, we 
found higher IgA levels in the BA group (1.5±0.7 vs 
0.9±0.3 mg/dL, respectively, P=0.008). On the other 
hand, there was no significant difference between the 
mutation groups in terms of the mean levels of other 
quantitative immunoglobulins and IgE (P>0.05) (Table 
3). An interesting finding was that all three patients with 
a homozygous M694 mutation had an IgA level above 
the upper limit.

Discussion

In this study, we aimed to detect a possible immune 
regulation imbalance in patients with FMF based on lab-
oratory findings. We did not find an immunoglobulin de-
ficiency or lymphopenia. However, our results showed 
higher IgA levels in the BA group compared to the MA 
group.

Autoinflammatory diseases result from inappropriate 
activation of antigen-independent inflammatory mecha-
nisms [9]. Autoinflammation involves the interplay be-
tween the innate immune system—neutrophils, macro-
phages, and NK cells—and the adaptive immune system 
[10]. In this study, there was no significant difference 
between the levels of serum immunoglobulins IgA, IgM 
and IgG in the patient and control groups, which was 
in accordance with the study by Kholoussi et al. [11]. 
However, they did not compare serum Ig levels by muta-
tion groups. To our knowledge, our study is the first to 
compare serum Ig levels by mutation groups. 

As in the study by Kholoussi et al. [11], we did not 
find any difference in the mean ALC; however, Özer 
et al. [12] and Duksal et al. [13], unlike our study, re-
ported higher lymphocyte counts in FMF patients than 
in healthy individuals. 
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Table 1. Comparison of demographic variables and immunological laboratial parameters in  FMF  patients and control group

Variables
No. (%)/Mean±SD

Case (N=35) Control (N=20) P

Gender (male) 9 (25.7) 13 (65) 0.004

Mean age (month) 127±53 103±57 0.113

Absolute lymphocytes count 3002±1230 3443±1177 0.204

Eosinophil number 211±41 263±52 0.445

Ig A (mg/ dL ) 1.1±0.5 0.9±0.6 0.371

Ig G (mg/ dL ) 9.8±2.0 8.6±3.1 0.133

Ig M (mg/ dL ) 1.2±0.4 1.0±0.5 0.160

Ig E (mg/ dL ) 40.0±9.1 50.5±9.4 0.431

Table 2. Distribution of MEFV genotypes in the study group.

Variables Mutation (n=35)

M694V/M694V 5

M694V/V726A 1

M680I/M680I 1

M698V/R202Q 1

P369S/- 4

M694V/- 12

M680I/- 1

V726A/- 6

R202Q/- 2

A744S/- 2

Table 3: Comparison of immunologic laboratorial parameters between patients with biallelic and monoallelic mutations

Variable
Mean±SD

P
Biallelic Mutation (n=8) Monoallelic Mutation (n=27)

Lymphocyte number 2748±832 3077±1329 0.410

Eosinophil number 238±139 203±36 0.812

Ig A (mg/ dL ) 1.5±0.7 0.9±0.3 0.008*

Ig G (mg/ dL ) 10.0±1.7 9.7±2.2 0.668

Ig M (mg/ dL ) 1.3±0.3 1.1±0.4 0.329

Ig E  (mg/ dL ) 23.6±7.0 45.0±11.5 0.126

*P<0.05
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We found higher levels of IgA in patients with BA 
mutations compared to those with MA mutations. More-
over, three patients with IgA levels above the upper limit 
of normal had a homozygous M694V mutation. Previous 
studies have indicated that patients with homozygous or 
compound heterozygous mutations tend to have a more 
severe disease presentation compared to those with het-
erozygous mutations, especially those with homozygous 
M694V [14]. It is well-established that the incidence of 
Ig A vasculitis (IgAv) in FMF is 250-500 times higher 
than in the general population [15]. The association of 
IgAV with FMF, occurring at a frequency of 10%, was 
first reported by Flatau et al. in 1982 [16]. This finding 
has been extensively documented by several researchers 
[15, 17, 18]. IgA vasculitis is characterized by the accu-
mulation of IgA1 in vessel walls, particularly affecting 
the skin, intestines, joints and kidneys [19]. There is a 
suggestion that a potential vasculitic process is associ-
ated with FMF, indicating that proinflammatory cyto-
kines might induce endothelial cell dysfunction and in-
jury, leukocyte infiltration, and fibrinoid necrosis in the 
arteries [20]. Ekinci et al. showed that the presence of 
MEFV variants on exon 10 was related to higher serum 
IgA levels compared to patients with MEFV variants in 
other exons (233.8±91 vs 1187.8±89.0 mg/dL; P=0.042) 
[21]. Gullu et al. presented a 56-year-old man diagnosed 
with IgA nephritis and FMF [22]. Genetic examination 
showed the homozygous M 694V/M694 V MEFV gene 
mutation. He had also high serum IgA levels. Rigante et 
al. and Said et al. present three patients diagnosed with 
FMF and Ig A nephropathy, all with high serum levels 
of IgA [23, 24]. Unfortunately, the mutations were not 
specified in these cases. Additionally, abdominal pain 
and intussusception are more frequently observed in pa-
tients with IgA vasculitis and MEFV variants in exon 10, 
suggesting that MEFV mutations in exon 10 may mod-
ulate the clinical presentation of HSP. In light of these 
discoveries, we anticipate that future studies will shed 
light on the connection between severe FMF mutations/
clinical manifestations and elevated IgA levels, the un-
derlying mechanism of which we have yet to elucidate 
[25-27]. 

Our study has some limitations. Firstly, it was partly 
retrospective in design; secondly, it involved a relatively 
small number of patients. 

Conclusion

No significant difference was found in terms of hu-
moral immunity between FMF patients and healthy in-
dividuals. We did not come across any study that identi-
fied such a difference either. However, we believe that 

IgA levels should be examined in patients with severe 
FMF manifestations, especially since the finding of high 
IgA levels in three patients with the homozygous M694V 
mutation supports our hypothesis. Although this data is 
not enough for a definitive conclusion, it may provide 
grounds for future studies. We propose that high IgA 
levels in a patient with IgAv and protracted abdominal 
pain may indicate a severe MEFV mutation. Therefore, 
further prospective studies are needed to confirm this 
hypothesis. 
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