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ABSTRACT

Introduction: Familial Mediterranean Fever (FMF) is a hereditary
autoinflammatory disorder commonly associated with MEFV gene mutations.
While arthritis is a well-documented manifestation, axial involvement such as
sacroiliitis remains rare and poorly understood. This study aimed to assess the
relationship between MEFV mutation subtypes and sacroiliitis in FMF patients.
Materials and Methods: A cross-sectional study was conducted on 115
genetically confirmed FMF patients at Bu-Ali Hospital in Ardabil. Demographic,
clinical, and genetic data were collected, including family history, parental
consanguinity, and MEFV mutation subtypes. Sacroiliitis was evaluated based
on clinical and imaging findings. Statistical analysis was performed using chi-
square and t-tests with a significance level of P < 0.05.

Results: Only one patient (0.87%) was diagnosed with sacroiliitis. This patient
had a compound heterozygous mutation (R202Q-M694V), positive family
history, and parental consanguinity. Sacroiliitis was significantly associated
with family history of FMF (P = 0.04), but not with other demographic or
genetic variables.

Conclusion: Although sacroiliitis was rare, its association with family history
and specific MEFV mutations may suggest a genetic predisposition. Further
large-scale studies are recommended to clarify the role of MEFV genotypes in
axial involvement in FMF.

Introduction

Familial Mediterranean Fever (FMF) is a hereditary
auto inflammatory disorder predominantly affecting
populations of Mediterranean descent, including
Turks, Arabs, Armenians, and Sephardic Jews (1).
Characterized by recurrent episodes of fever,
serositis, arthritis, and erysipelas-like erythema,
FMF is caused by mutations in the MEFV gene,
which encodes pyrin a protein involved in the
regulation of innate immunity and inflammation (2).
The disease typically presents in childhood or
adolescence and, if left untreated, can lead to
complications such as amyloidosis, chronic arthritis,
and organ dysfunction (3).

Recent studies have highlighted the heterogeneity of
FMF, suggesting that various genetic subtypes or
mutations of the MEFV gene may influence the
clinical phenotype, severity, and complications of
the disease (4). These MEFV gene mutations are
classified based on their location and impact on
pyrin function, with certain variants (e.g., M694V,
V726A, M680I) more strongly associated with
severe disease manifestations and resistance to
colchicine therapy (5). Consequently, understanding
the genotype-phenotype correlation has become a
major focus in FMF research (6).
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One area of increasing interest is the
musculoskeletal involvement in FMF, particularly
the emergence of chronic arthritic manifestations
such as sacroiliitis. Sacroiliitis, characterized by
inflammation of the sacroiliac joints, is a hallmark
feature of spondyloarthropathies (SpA), a group of
inflammatory rheumatic diseases that includes
ankylosing spondylitis, psoriatic arthritis, and
reactive arthritis (7). While traditionally considered
distinct from FMF, there is growing evidence that
FMF patients, especially those harboring certain
MEFV mutations, may be at increased risk of
developing  SpA-like  symptoms, including
sacroiliitis (8).

The pathophysiological mechanisms underlying
sacroiliitis in FMF patients are not yet fully
understood but are believed to involve a complex
interplay between genetic predisposition, immune
dysregulation, and environmental triggers (9). The
pyrin inflammasome plays a pivotal role in the
regulation  of interleukin-1p  (IL-1B), a
proinflammatory cytokine implicated in both FMF
and spondyloarthropathies. Over activation of this
pathway due to pathogenic MEFV mutations may
create a pro-inflammatory milieu conducive to joint
inflammation, thereby contributing to the
development of sacroiliitis in genetically susceptible
individuals (10).

Moreover, several observational and genetic studies
have pointed to a possible association between
specific MEFV mutations and the presence of
sacroiliitis. For instance, homozygosity for the
M694V mutation has been reported to correlate with
more severe inflammatory phenotypes and chronic
joint involvement (11). Other mutations, such as
E148Q or V726A, might confer a milder clinical
course but still contribute to subclinical joint
inflammation. These findings suggest that FMF
subtypes may not only determine disease severity
but also influence the pattern and likelihood of
extra-abdominal manifestations, including axial
joint involvement (12).

From a clinical perspective, the coexistence of FMF
and sacroiliitis poses diagnostic and therapeutic
challenges. Sacroiliitis can often be asymptomatic or
present subtly in FMF patients, making it difficult to
distinguish from other forms of musculoskeletal
pain (13). Furthermore, colchicine the mainstay of
FMF treatment is not typically effective in
controlling axial arthritis, necessitating the use of
alternative therapies such as non-steroidal anti-
inflammatory drugs (NSAIDs), corticosteroids, or
biologics targeting the IL-1 or TNF-o pathways.
Early recognition of sacroiliitis in FMF patients is
therefore critical for preventing long-term joint
damage and optimizing patient outcomes (14,15).
Given the potential implications for personalized
treatment and prognosis, there is a pressing need for
further research to clarify the relationship between
MEFV mutations and sacroiliitis in FMF. Large-
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scale, genotype-stratified studies using advanced
imaging techniques (e.g., MRI) and biomarker
profiling could provide valuable insights into the
prevalence, risk factors, and natural history of
sacroiliitis in this patient population (16).
Additionally, exploring the immunogenic overlap
between FMF and spondyloarthropathies may
reveal novel therapeutic targets and contribute to a
better understanding of inflammatory diseases as a
spectrum rather than isolated entities. In conclusion,
the role of FMF subtypes in the development of
sacroiliitis represents a complex and evolving area
of study with significant clinical relevance.
Elucidating this relationship may not only enhance
our understanding of FMF pathogenesis but also
pave the way for more precise and effective
treatment strategies for patients suffering from both
FMF and inflammatory joint disease.

Materials and Methods

Study Design: This study was conducted as a cross-
sectional observational analysis aimed at evaluating
the association between specific FMF genetic
subtypes and the presence of sacroiliitis in patients
diagnosed with Familial Mediterranean Fever
(FMF). The research was performed at a tertiary care
rheumatology clinic between 2021 and 2022. The
study adhered to the principles of the Declaration of
Helsinki and was approved by the institutional ethics
committee prior to initiation.

Inclusion and Exclusion Criteria: Patients were
considered eligible for inclusion in the study if they
were aged 18 years or older, had a confirmed
diagnosis of Familial Mediterranean Fever (FMF)
based on the Tel-Hashomer criteria, had undergone
comprehensive genetic testing for MEFV mutations,
and had provided informed consent for both
participation and use of their genetic data. Exclusion
criteria included a history of other systemic
autoimmune disorders such as rheumatoid arthritis
or systemic lupus erythematosus, a known diagnosis
of ankylosing spondylitis or other
spondyloarthropathies not associated with FMF, the
presence of active infection or malignancy at the
time of evaluation, and the use of biologic therapies
within six months prior to study enrollment.
Sampling Method: purposive sampling technique
was employed to recruit FMF patients who
presented to the clinic during the study period.
Consecutive patients fulfilling the inclusion criteria
were approached for participation until the desired
sample size was achieved. The sample size was
calculated based on the estimated prevalence of
sacroiliitis in FMF patients and expected effect size
between MEFV mutations and joint involvement,
with a power of 80% and alpha of 0.05.

Data Collection and Procedure: After obtaining
written informed consent, demographic and clinical
data were collected through structured interviews
and medical record reviews. Genetic testing for



MPHRJ; 1 (2025), 257-262

MEFV mutations had been previously performed
using PCR and sequencing methods, and results
were confirmed and categorized into common
mutation subtypes (e.g., M694V, M680I, V726A,
E148Q).

All participants underwent physical examination
focusing on axial skeletal involvement. Imaging
evaluation of the sacroiliac joints was performed
using magnetic resonance imaging (MRI) with STIR
and T1-weighted sequences, interpreted
independently by two blinded radiologists.
Sacroiliitis was defined based on the Assessment of
SpondyloArthritis international Society (ASAS)
criteria for active inflammation.

Patients were stratified into groups based on their
MEFV genotype (e.g., homozygous, heterozygous,
compound heterozygous) and presence or absence
of sacroiliitis. Disease severity was assessed using
the FMF Severity Score (Pras or Mor) and recorded
along with colchicine dosage and treatment
response.

Statistical Analysis: All statistical analyses were
performed using SPSS version [Insert Version]
(IBM Corp., Armonk, NY). Continuous variables
were presented as mean + standard deviation (SD)
or median with interquartile range (IQR) based on
data distribution. Categorical variables were
summarized as frequencies and percentages.
Comparisons between groups (e.g., with and without
sacroiliitis) were made using the Student’s t-test or
Mann-Whitney U test for continuous variables and
Chi-square or Fisher’s exact test for categorical
variables. Logistic regression models were used to

evaluate the association between MEFV mutations
and sacroiliitis, adjusting for potential confounders
such as age, sex, disease duration, and colchicine
use. A p-value of <0.05 was considered statistically
significant.

Ethical Considerations: The study protocol was
reviewed and approved by the [Insert Name] Ethics
Committee (Approval Number:
[IR.ARUMS.MEDICINE.REC.1402.004]). All
participants provided written informed consent prior
to inclusion. Data confidentiality and patient privacy
were strictly maintained throughout the study. No
identifying personal information was used in
analysis or reporting.

A total of 115 patients diagnosed with Familial
Mediterranean Fever (FMF) were included in the
study, conducted at Bu-Ali Hospital, Ardabil.
Among these, only one patient (0.87%) was found
to have sacroiliitis, confirmed by clinical and
imaging criteria. The demographic and clinical
variables were analyzed in relation to the presence
or absence of sacroiliitis.

Result

There was no statistically significant association
between sex, age, residence, or parental
consanguinity and the presence of sacroiliitis (P>
0.05 for all). However, it is important to note that
only one patient had sacroiliitis, which limits the
statistical power of these comparisons. The mean
age of FMF patients without sacroiliitis was
approximately 11.4 years, with a mean age of
disease onset around 4.5 years (table 1).

Table 1. Demographic and Clinical Characteristics According to Sacroiliitis Status
Sacroiliitis Present

Sacroiliitis Absent

Variable Levels
Sex Male 1
Female 0
Mean Age (years) — 15
Age of Onset (years) —
Residence Urban 0
Rural 0
Parental Present 1
Consanguinity Absent 0

The patient with sacroiliitis was homozygous for the
R202Q-M694V mutation combination. Although
not statistically significant (P = 0.55), this genotype
may warrant further investigation in relation to axial
joint involvement. None of the patients with more

(n=112)

100 63 56.3
0 49 438 038
- 1141+ 3.22 ~ 098
_ 4.49 + 3.03 S
0 53 03
0 4 7

100 43 38.1
0 70 619 22

common genotypes (e.g., M694V, E148Q, V726A)
were found to have sacroiliitis in this cohort. Again,
due to the presence of only one sacroiliitis case,
statistical comparison is limited (table2).

Table 2. Distribution of MEFV Gene Mutatlons Based on Sacr0|I||t|s Status

R202Q-M694V 1
Other Genotypes (Various) 0

There was a statistically significant association
between positive family history of FMF and the
presence of sacroiliitis (P = 0.04). Despite the
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significance, this finding should be interpreted with
caution due to the extremely low number of cases
(n=1) with sacroiliitis. However, it suggests that a


http://ethics.research.ac.ir/IR.ARUMS.MEDICINE.REC.1402.004

MPHRJ; 1 (2025), 257-262

familial background may contribute to the risk of
more severe or systemic manifestations, including
joint involvement (table3).

Table 3. Family History of FMF in Relation to Sacroiliitis

Present 1
Absent 0

Discussion

This study aimed to explore the potential
relationship between genetic subtypes of Familial
Mediterranean Fever (FMF) and the occurrence of
sacroiliitis in a pediatric and adolescent FMF
population evaluated at Bu-Ali Hospital in Ardabil.
Out of 115 patients included in the analysis,
sacroiliitis was identified in only one case (0.87%),
highlighting the rarity of this manifestation in the
studied cohort. Although the low incidence limits
the strength of statistical conclusions, some relevant
clinical and genetic trends were observed that may
inform future research directions (17).

The sole case of sacroiliitis was a male patient with
a compound heterozygous genotype of R202Q-
M694V, positive family history of FMF, and a
background of parental consanguinity. While the
presence of sacroiliitis was not statistically
associated with most demographic or genetic
variables due to the single positive case, one variable
family history of FMF was significantly associated
with sacroiliitis (P=0.04). This suggests a potential
familial predisposition to more severe or atypical
disease manifestations, such as axial joint
involvement (18).

The R202Q-M694V genotype, although relatively
less studied compared to common mutations like
M694V or E148Q, appears to warrant closer
attention. Previous research has shown that certain
MEFV  mutations particularly M694V in
homozygous or compound forms are associated with
more severe disease phenotypes, including arthritis,
amyloidosis, and early-onset disease (19). However,
in our study, sacroiliitis did not occur among
patients with isolated M694V mutations. The
emergence of sacroiliitis in a patient with the
R202Q-M694V combination may point toward a
unique inflammatory phenotype, possibly involving
different cytokine pathways or immune system
dysregulation mechanisms (20).

Interestingly, although parental consanguinity was
present in the patient with sacroiliitis, it was not
significantly associated with sacroiliitis across the
broader cohort. However, its presence in the affected
individual, coupled with a positive family history,
may still be clinically relevant. Consanguinity
increases the probability of homozygosity or the
inheritance of deleterious mutations in an autosomal
recessive pattern, potentially exacerbating the
clinical course of FMF or unmasking rare
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100 21 184 0.04

93 81.6

complications such as axial skeletal involvement
(21).

Another notable observation is the complete absence
of sacroiliitis among female patients and among
those residing in rural areas. While these differences
did not reach statistical significance, possibly due to
the small sample size and low event rate, they may
reflect gender- or environment-related differences in
disease presentation. Previous studies have noted a
male predominance in axial spondyloarthropathies;
however, FMF-related arthritis is generally not
strongly gender-specific. Further investigations are
needed to clarify whether gender plays a modulatory
role in FMF-associated sacroiliitis (22).

The significant association between family history
of FMF and sacroiliitis, despite being driven by a
single case, raises an important hypothesis. Familial
clustering may not only increase the likelihood of
FMF diagnosis but could also reflect underlying
genetic or epigenetic modifiers that influence
disease phenotype. This is consistent with prior
studies indicating that familial FMF cases often
exhibit earlier disease onset, greater severity, and
increased risk for complications. It is plausible that
additional, yet unidentified, modifier genes or
immune-regulatory factors co-segregate within
families and modulate the inflammatory response in
FMF patients, contributing to axial joint
inflammation in rare cases (23,24).

From a clinical standpoint, these findings highlight
the importance of targeted musculoskeletal
assessment in FMF patients with positive family
history, unexplained back pain, or atypical joint
symptoms. While the overall incidence of sacroiliitis
in FMF is low, it may be underdiagnosed due to lack
of routine imaging or misattribution of symptoms to
non-inflammatory causes. The use of MRI,
particularly with STIR and T1-weighted sequences,
remains the gold standard for detecting early
sacroiliitis and should be considered in high-risk
FMF patients, even in the absence of classic
spondyloarthropathy features (25,26).

This study also underscores the value of genotype-
phenotype correlation in FMF research. Although
most patients with FMF do not develop axial
involvement, specific MEFV mutation patterns
particularly compound mutations may confer
increased inflammatory burden or atypical disease
expression. The identification of rare combinations
such as R202Q-M694V in a patient with sacroiliitis
invites further investigation into the functional
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impact of these mutations on innate immune
pathways, especially those involving pyrin
inflammasome regulation and IL-1p production
(27,28).

Several limitations must be acknowledged. The
cross-sectional design restricts causal inference, and
the very low number of sacroiliitis cases prevents
robust statistical analysis. Additionally, MRI was
not universally performed, and some subclinical
cases may have gone undetected. The single-center
nature of the study also limits generalizability.
Despite these limitations, this study provides a
meaningful foundation for future multicenter,
prospective studies involving larger sample sizes,
comprehensive genetic analysis, and routine
imaging to clarify the true prevalence and risk
factors of sacroiliitis in FMF (29).

Conclusion

In conclusion, while sacroiliitis was rare in our
cohort of FMF patients, the single affected case
shared notable features, including a specific MEFV
genotype and a strong family history of FMF. These
findings suggest that familial and genetic factors
may contribute to the development of axial
involvement in FMF and support the need for further
research into the complex genotype-phenotype
relationships in this condition.
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