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Abstract. – AIM: We investigated whether
there was a significant increase in thyroid au-
toimmunity in patients with Familial Mediter-
ranean fever (FMF).

PATIENTS AND METHODS: In total, 220 pa-
tients, consisting of 42 with FMF, 75 with
rheumatoid arthritis (RA), and 103 healthy con-
trols, were enrolled. Serum thyroid-stimulating
hormone (TSH), free triiodothyronine (fT3), free
thyroxine (fT4), and thyroid autoantibodies (an-
ti-thyroid peroxidase and anti-thyroglobulin)
were measured in all participants.

RESULTS: After adjustment for age, gender,
and smoking status, statistically significant dif-
ferences between serum levels of anti-thy-
roglobulin antibody, anti-thyroid peroxidase an-
tibody, and fT3 were found between the groups
(all p < 0.001). Serum TSH level did not differ
between the groups (p > 0.05). The frequency of
autoimmune thyroiditis in FMF group is higher
than control group. However, this difference did
not reached the level of statistical significance
(p > 0.05).

CONCLUSIONS: Although statistically not
significant, thyroid autoimmunity was observed
more frequently in patients with FMF than in
healthy controls. Thyroid autoantibodies were
significantly higher in patients with FMF. Stud-
ies with greater number of patients are required
for evaluating the frequency of the autoimmune
thyroiditis in patients with FMF.

Key Words:
Autoimmune, Thyroid, Familial mediterranean fever,

Rheumatoid artritis.

Introduction

Familial Mediterranean Fever (FMF) which is
an autoinflammatory disorder characterised by
brief recurrent attacks of pleuritis, peritonitis,
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arthritis and fever. The diagnosis of FMF requires
a high index of suspicion and is based on the clin-
ical criteria of acute, reversible serosal attacks,
and family history, when available1. FMF takes
place among the genetic causes of monogenic
hereditary recurrent fevers (HRF) which exhibits
monogenic genetic transition. FMF is the most
commonly seen HRF which generally affects
people living in Eastern Mediterranean Region.
The prevalence of FMF varies between 1/200 and
1/1000 in these countries2. FMF exhibits autoso-
mal recessive inheritance. The FMF gene
Mediterranean Fever (MEFV) has been mapped
to the short arm of chromosome 16, where a pro-
tein involved in inflammation called pyrin is also
coded. FMF results from mutations in pyrin (also
called marenostrin)3,4. Mutations of MEFV lead to
insufficient inhibition of transcriptional regulation
of the NLPR3 inflammasome, resulting in in-
creased secretion of interleukin (IL)-15.
Autoimmune thyroid disease (AITD) is char-

acterised by infiltration of the thyroid with in-
flammatory cells and autoantibodies (anti-thyroid
peroxidase and anti-thyroglobulin antibody).
AITDs such as Graves’ disease (GD) and
Hashimoto’s disease (HD) are archetypal organ-
specific autoimmune diseases6. Autoimmune thy-
roiditis is an autoimmune disorder that disturbs
thyroid gland structure and function. It results in
either thyroid hyperfunction as in GD or destruc-
tion of thyroid structure as in HD7.
Autoimmune connective tissue diseases are

more commonly encountered in patients with
AITD8. AITD is more frequently observed in pa-
tients with rheumatoid arthritis (RA)9. Indices of
thyroid autoimmunity are more frequently ob-
served in patients with spondylarthropathy, an-
other autoinflammatory disease10. FMF may be
an autoimmune disease11. There were case re-
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measured with the NADH kinetic method. A
two-sided chemiluminescent immunometric solid
phase assay with a third-generation TSH kit for
serum TSH level, a competitive analogue-based
chemiluminescent immunometric assay for fT3
serum level, and an enzyme-labelled chemilumi-
nescent competitive immunometric assay for fT4
serum level were conducted using an IM-
MULITE 2000 immune analyzer (Siemens
Health Diagnostics, Deerfield, IL, USA). Serum
anti-TPO and anti-TG antibody levels were mea-
sured by ELISA (AIDA Autoimmune Diagnostic
Assays, Bad Kreuznach, Germany) using a Bio-
rad Benchmark Plus ELISA reader device (Bio-
Rad Laboratories, Hercules, CA, USA) with a
450/620 dual wavelength.

Statistical Analysis
Descriptive statistics were calculated as mean,

standard error, number, and frequency. The rela-
tions of demographic data between groups was
analysed by χ2 test or simple analysis of vari-
ance, whichever was suitable. Correlations be-
tween numeric values were analysed using Pear-
son correlation analysis. The Kolmogorov-
Smirnov test was used to assess the normal dis-
tribution of numeric demographic data and C-re-
active protein (CRP), ALT, AST, haemoglobin,
platelets, urea, and creatinine. Logarithms of the
features were found to have a normal distribu-
tion, although the original values did not have a
normal distribution. Analysis of covariance was
used for these data, and demographic data were
accepted as covariates. Adjusted descriptive sta-
tistics (mean and standard error of the mean) are
given for both logarithmic and original values.
The Tukey test as a multiple comparison method
was used to identify the different groups. p <
0.05 was accepted as statistically significant. The
statistical software program PASW (ver. 18) was
used for calculations.

Results

The age distribution of the FMF and control
groups was similar (33.6±1.65; 34.92±1.20 re-
spectively) (p > 0.05). The mean age of RA pa-
tients was older than both the FMF and healthy
control groups (45.21±1.22; 33.6±1.65;
34.92±1.20 respectively) (p < 0.001). Serum ALT
and AST levels were significantly different be-
tween the groups after adjusting for covariates (p
< 0.001, p = 0.002, respectively; Table I). There
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ports or studies with small number in literature
related with the frequency of AITD in patient
with FMF11,12. In this study, we intended to evalu-
ate if there is any difference both in serum levels
and frequency of thyroid autoantibodies between
healthy control and patients with FMF which is
highly frequently encountered disorder in Turkey.

Patients and Methods

Subjects
The study was performed in the Rheumatology

and Endocrinology Departments of Izzet Baysal
School of Medicine, Bolu, Turkey. In total, 220
patients, consisting of 42 with FMF, 75 with RA,
and 103 healthy controls, were enrolled. Patients
with known thyroid disorder, malignancy, renal
and hepatic insufficiency, and endocrinological
or rheumatological disorders other than FMF or
RA, were excluded from the study. Diagnosis of
FMF and RA was done according to Tel
Hashomer’s and American College of Rheuma-
tology (ACR) criteria, respectively. The study
was reviewed and approved by the Düzce Uni-
versity Medical Ethics Committee and written in-
formed consent was obtained from all patients.
Arterial blood pressure, weight, and height were
measured for all subjects. All subjects were eval-
uated for the presence of goitre. Based on physi-
cal findings, we categorised each patient’s goitre
based on the World Health Organization 1960
criteria as follows: stage 0 = patients with no
goitre; stage 1a = goitre palpable but not visible;
stage 1b = goitre palpable but visible only when
neck fully extended; stage 2 = goitre easily visi-
ble with neck in normal position; and stage 3 =
very large goitre13.

Chemical Analysis
All analyses were carried out on blood sam-

ples drawn after at least 12 h overnight fasting.
Free thyroxin (fT4), free triiodothyronine (fT3),
thyroid stimulating hormone (TSH), anti-thy-
roglobulin (anti-TG) autoantibodies, anti-thyroid
peroxidase (anti-TPO) autoantibodies, urea, crea-
tinine, aspartate transaminase (AST), and alanine
transaminase (ALT) were studied from cen-
trifuged serum. Serum samples were stored at –
80°C. Frozen samples were melted progressively
just before analysis. Serum urea nitrogen and
creatinine levels were analysed with the urease
kinetic and kinetic alkaline picrate method, re-
spectively. AST and ALT activities were both
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out abdominal pain, erythema, arthritis, fever, and
abdominal pain in terms of fT3, fT4, TSH, anti-
TG, and antimicrosomal antibody (p > 0.05;
Table IV). After adjustment for age, gender, and
smoking, there were significant differences be-
tween serum levels of anti-TG, anti-TPO, and ft3
serum levels in RA, FMF and control groups (p <
0.001, p < 0.001, p < 0.001, respectively; Table I).
In the case of f4 serum level; there was a nearly
significant difference between the FMF and con-
trol groups (p = 0.05; Table I). Serum TSH level
did not differ between the groups (p = 0.068;
Table I). The frequency of autoimmune thyroiditis
in FMF group is higher than control group. But

were statistically significant differences in terms
of sex, education level, employment, and present
smoking status between the groups (p = 0.006, p
< 0.001, p < 0.001, p = 0.032, respectively; Table
II). The groups differed significantly in terms of
body mass index (BMI), systolic blood pressure
and diastolic blood pressure (p < 0.001, p =
0.004, p = 0.001, respectively; Table III). Still,
both blood pressure and BMI were in the normal
range. There were no relations between severity
score or colchicum dose and grade of goitre, fT3,
fT4, TSH, anti-TG, and antimicrosomal antibody
serum levels (p > 0.05). There was no significant
difference between FMF patients with and with-

Table I. Comparison of the groups in terms of adjusted measurements.

*p < 0.05 were accepted as significant, **p = 0.05 were accepted as nearly significant, FT3: Free triiodothyronine, FT4: Free
thyroxine, Anti-tg: Anti-thyroglobulin antibody, Anti-tpo: Anti thyroid-peroxidase antiboty, TSH: Thyroid stimulating hormone.

FMF (n = 42) RA (n = 75) Control (n = 103)

Mean SE Mean SE Mean SE p

ALT Adjust original data 32.0 2.61 23.9 2.39 17.2 1.78 –
Adjust log data 1.4 0.03 1.3 0.03 1.1 0.02 < 0.001*

AST Adjust original data 24.0 1.17 20.9 1.07 18.7 0.80 –
Adjust log data 1.3 0.02 1.2 0.02 1.2 0.01 0.002*

Urea Adjust original data 25.1 1.10 24.4 1.01 26.2 0.75 0.284
Creatinine Adjust original data 0.7 0.01 0.7 0.01 0.7 0.01 0.739
FT3 Adjust original data 3.4 0.09 3.3 0.08 2.9 0.06 < 0.001*
FT4 Adjust original data 1.1 0.03 1.0 0.02 1.0 0.02 –

Adjust log data 0.0 0.01 0.0 0.01 0.0 0.00 0.050

TSH Adjust original data 1.2 0.15 1.3 0.14 1.5 0.10 –
Adjust log data 0.0 0.04 0.0 0.04 0.1 0.03 0.068

Anti-tg Adjust original data 117.1 25.99 73.4 23.84 14.5 17.7 –
Adjust log data 1.8 0.04 1.7 0.04 1.2 0.03 < 0.001*

Anti-tpo Adjust original data 41.8 15.81 60.5 14.50 19.6 10.81 –
Adjust log data 1.4 0.05 1.5 0.05 1.1 0.03 < 0.001*

Table II. Descriptive values of demographic data’s and relation with other groups.

*p < 0.05 were accepted as significant.

FMF (n=42) RA (n=75) Control (n=103) p

Number % Number % Number %

Sex Female 24 57.14 58 77.33 57 55.34 0.006
Male 18 42.86 17 22.67 46 44.66

Graduation Elementary school 19 45.24 54 72.00 29 28.16 < 0.001
High school 16 38.10 16 21.33 46 44.66
College 7 16.67 5 6.67 28 27.18

Employment Yes 19 45.24 16 21.33 59 57.28 < 0.001
No 23 54.76 59 78.67 44 42.72

Present
Smoking Yes 9 21.43 13 17.33 35 33.98 0.032

No 33 78.57 62 82.67 68 66.02
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this difference did not reached the level of statisti-
cal significance (p > 0.05). According to physi-
cian examination there was a significant increase
in the incidence of grade 1a goitre in the RA
group and grade 1b goitre in the FMF group com-
pared to the control group (p = 0.004). Correla-
tions between fT3, fT4, TSH, anti-TG, anti TPO
serum level and sedimentation, CRP, ALT, AST,
urea, creatinine, haemoglobin, platelets, haemat-
ocrit, and white blood cell count were also inves-
tigated in patients with FMF. The only significant
correlation was detected between CRP and fT4
serum levels (R = 0.345; p = 0.025).

Discussion

In this study it was shown that, serum levels of
thyroid autoimmunity markers are significantly
higher in FMF compared to control. There are no
relation between severity score, grade of goitre
and serum levels of thyroid autoimmunity mark-
ers. Although statistically not significant; in-
creased appearance of autoimmune thyroiditis was
detected in FMF compared to control. Goitre was
also more frequent in FMF compared to control.
FMF has been reported to coexist with autoim-

mune disorders such as polyarteritis nodosa,

overlap syndrome, and multiple sclerosis14-16. Au-
toinflammatory disorders share many features
with autoimmune diseases. For example, FMF
and HT share inflammatory markers such as in-
terleukins (ILs) and tumour necrosis factor
(TNF)-α17,18. Autoimmune disorders are more
commonly encountered in FMF. A typical exam-
ple is the development of type 1 diabetes mellitus
in patients with FMF, by activation of cytokine-
induced apoptosis19. Immune dysregulation in
FMF may be involved in the progression of au-
toimmune diseases into type 1 diabetes12. Coexis-
tence of multiple sclerosis, another organ specific
an autoimmune disease with FMF, has also been
reported in the literature20. Similar pathogenic
mechanisms may lead to the development of au-
toimmune thyroiditis more frequently in patients
with FMF.
Increased secretion of IL-12 has been ob-

served in FMF patients21. IL-6, IL-8, IL-17, IL-
18, and TNF-α levels in sera of patients with
FMF increase in both acute attacks and during at-
tack-free periods; this means there is sustained
inflammation even in the attack-free period in
patients with FMF22. Also, a positive correlation
in serum levels of IL-12, IL-18, and anti-TG anti-
bodies in patients with autoimmune thyroid dis-
ease has been reported23. There is also a positive

Table III. Descriptive statistics related with physical examination findings and comparison between groups.

*p < 0.05 were accepted as significant.

FMF (n = 42) RA (n = 75) Control (n = 103)

Mean SE Mean SD Mean SD p

Body Mass Index 25.70 0.79 29.33 0.67 25.36 0.52 < 0.001
Systolic Blood Pressure 116.79 2.09 126.27 2.05 119.15 1.69 0.004
Diastolic Blood Pressure 74.64 1.59 81.60 1.49 75.83 1.08 0.001

Table IV. The relation of abdominal pain, family history, erythema, arthritis and fever with thyroid biochemical parameters in
patients with FMF.

*p < 0.05 were accepted as significant, FT3: Free triiodothyronine, FT4: Free thyroxine, Anti-tg: Anti-thyroglobulin antibody,
Anti-tpo: Anti thyroid-peroxidase antiboty, TSH: Thyroid stimulating hormone

p values

Abdominal pain Family history Erythema Arthritis Fever

FT3 0.957 0.862 0.460 0.903 0.301
FT4_log 0.216 0.727 0.207 0.274 0.276
TSH_log 0.503 0.570 0.613 0.429 0.738
anti-tgab_log 0.910 0.839 0.481 0.258 0.506
anti-tmab_log 0.795 0.764 0.809 0.616 0.935
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Complaints related to RA and FMF in an undiag-
nosed population are generally explained as work
stress. The same is true of the level of education,
which is positively correlated with changes in
employment.
Higher arterial blood pressure and BMI in RA

compared to the FMF and control groups were
probably due to increased frequency of insulin
resistance, atherosclerosis, and drugs such as
steroids in RA patients37-39. The mean age of RA
patients was also higher than in the other two
groups. It is well known that ageing is directly
related to an increase in blood pressure or BMI.
One of the criticisms of this work was the ab-

sence of thyroid ultrasonography (TU); however,
we did perform an accurate physical examination
of the thyroid and graded goitre according to the
physical examination results. The other one was
the absence of an effect of iodine intake on thy-
roid autoimmunity, which is a risk factor for thy-
roid autoimmunity40.

Conclusions

Thyroid autoimmunity; although statistically
not significant was more frequent in patients with
FMF compared with healthy controls. This find-
ing is contrary to previous reports that tell: FMF
provokes autoimmune response which may lead
to HT. To the best of our knowledge, this is the
first study on the frequency of thyroid autoimmu-
nity in patients with FMF, except for a few case
reports. Although the increased frequency of au-
toimmune thyroiditis in FMF group compared to
the control group was not statistically significant,
however, this difference may become significant
in studies with greater number of patients.
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