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in Resistive and Non-Resistive Familial 
Mediterranean Fever Patients
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Abstract
Objective: Evidence of subclinical myocardial and pericardial involvement has been described
in patients with Familial Mediterranean Fever (FMF), even during clinically inactive periods. 
However, the potential impact of colchicine resistance on cardiac function has not been fully 
elucidated. The present study investigated myocardial performance in FMF patients with differ-
ing responses to colchicine therapy using speckle-tracking echocardiography.

Methods: This study evaluated 74 patients diagnosed with FMF, including 57 colchicine-
responsive and 17 colchicine-resistant individuals, together with 74 age- and sex-matched 
healthy controls. Participants with established cardiovascular risk factors were excluded. 
Colchicine resistance was defined by recurrent attacks occurring at least once every three 
months despite treatment with 2 mg/day or the maximum tolerated dose of colchicine, the 
requirement for biologic therapy, and/or the presence of amyloidosis, defined as proteinuria 
≥500 mg/day on at least two occasions or biopsy-confirmed disease. Demographic, clinical,
and laboratory variables were collected using a standardized assessment form. All subjects
underwent speckle-tracking echocardiographic evaluation performed by experienced cardiolo-
gists who were blinded to clinical information.

Results: No significant differences were observed between colchicine-resistant and colchicine-
responsive FMF patients with respect to age, sex distribution, or disease duration (p>0.05). 
Global longitudinal strain (GLS) values were significantly reduced in colchicine-responsive 
FMF patients compared with healthy controls (p<0.05). In contrast, GLS measurements did 
not differ significantly between colchicine-resistant and colchicine-responsive patient groups 
(p>0.05).

Conclusions: Patients with FMF demonstrate subclinical myocardial dysfunction when com-
pared with healthy individuals. However, resistance to colchicine therapy does not appear 
to be associated with additional impairment in myocardial strain parameters, suggesting that 
mechanisms independent of treatment response may contribute to cardiac involvement in FMF.

Keywords: Familial mediterranean fever; colchicine resistance; myocardial dysfunction;
speckle tracking echocardiography.
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Introduction

Familial Mediterranean Fever (FMF) is a hereditary 
autoinflammatory condition inherited in an auto-

somal recessive pattern and characterized by recurrent, 
self-limited episodes of fever and serosal inflammation. 
Clinical manifestations most frequently include abdomi-
nal pain, arthralgia, peritonitis, pleuritis, and erysipelas-
like erythema.[1] Although inflammatory attacks usually 
resolve spontaneously within a short time frame, many 
patients remain asymptomatic between episodes, ex-
cept for occasional persistence of musculoskeletal com-
plaints.[2] FMF predominantly affects populations origi-
nating from the Mediterranean basin, including Turkish, 
Armenian, Arab, and Jewish communities, and epidemi-
ological data indicate that Türkiye has one of the highest 
reported prevalence rates worldwide.[3–5]

FMF is caused by pathogenic variants in the MEFV 
gene located on chromosome 16, which encodes pyrin, 
a key regulator of innate immune signaling pathways.[6] 
Multiple disease-associated mutations have been identi-
fied, with considerable variability in clinical expression. 
Among these, the M694V mutation is particularly com-
mon in the Turkish population and has been linked to 
more severe disease phenotypes and heightened inflam-
matory activity.[7,8] While FMF has traditionally been re-
garded as a disorder confined to serosal inflammation, 
accumulating evidence suggests that persistent low-
grade inflammation may extend beyond serosal tissues 
and contribute to multisystem involvement.

Cardiac manifestations of FMF have historically re-
ceived less attention than abdominal or musculoskeletal 
features; however, growing evidence indicates that car-
diovascular involvement may occur even in the absence 
of overt symptoms. Pericarditis is the most clearly de-
scribed cardiac manifestation, although it is observed in 
only a small proportion of patients.[9] In addition, several 
studies have reported subclinical myocardial involve-
ment in FMF, potentially driven by ongoing inflamma-
tory activity during clinically quiescent periods.[10,11] Th-
ese observations highlight the need for sensitive imaging 
techniques capable of identifying early myocardial dys-
function before the development of clinically apparent 
disease.

Colchicine remains the cornerstone of FMF manage-
ment and is highly effective in reducing attack frequency 
and preventing long-term complications, including 

amyloidosis, in most patients.[12,13] Nevertheless, a sub-
set of individuals continues to experience recurrent at-
tacks despite receiving the maximum tolerated dose of 
colchicine, necessitating treatment escalation to biologic 
agents such as interleukin-1 inhibitors.[14–16] The lack of 
a universally accepted definition of colchicine resistance 
poses challenges for both clinical practice and research; 
however, persistent attacks and sustained inflammatory 
activity despite optimal therapy are generally considered 
hallmarks of resistance. These patients may therefore be 
at increased risk of inflammation-related organ involve-
ment, including potential cardiac dysfunction.

Speckle-tracking echocardiography (STE) is a non-inva-
sive imaging modality that allows detailed evaluation of 
myocardial deformation and enables detection of subtle 
functional abnormalities that may not be apparent with 
conventional echocardiographic methods.[11,17–19] Previ-
ous studies have demonstrated alterations in myocardial 
strain parameters among FMF patients; however, it re-
mains unclear whether colchicine-resistant individuals 
exhibit more pronounced myocardial involvement com-
pared with colchicine-responsive patients. Addressing 
this knowledge gap may provide insight into the role of 
persistent inflammation in early cardiac dysfunction and 
clarify the potential value of STE for risk stratification in 
FMF.

Accordingly, the present study aimed to assess subclin-
ical myocardial dysfunction in patients with FMF us-
ing speckle-tracking echocardiography and to compare 
cardiac findings among colchicine-resistant patients, 
colchicine-responsive patients, and healthy control sub-
jects.

Materials and Methods

Study Population
This study included patients diagnosed with Familial 
Mediterranean Fever (FMF) according to the internation-
ally accepted Tel-Hashomer criteria who were followed 
at the Department of Rheumatology. The study cohort 
comprised patients with colchicine-responsive disease 
as well as individuals classified as having colchicine-re-
sistant FMF. Colchicine resistance was defined as the oc-
currence of at least one FMF attack within a three-month 
period despite treatment with 2 mg/day of colchicine or 
the maximum tolerated dose.

Patients with FMF-associated amyloidosis—defined as 
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proteinuria ≥500 mg/day documented on at least two 
separate measurements or biopsy-confirmed amyloido-
sis—were also included. In addition, patients receiving 
biologic therapies due to inadequate response or intoler-
ance to colchicine were enrolled. All FMF patients except 
those demonstrating an adequate response to colchicine 
therapy were categorized as having colchicine-resistant 
disease.

An age- and sex-matched healthy control group was re-
cruited for comparison. Controls consisted of healthy rel-
atives of patients, hospital staff, or individuals evaluated 
in the cardiology outpatient clinic who demonstrated 
normal echocardiographic findings and had no clinical 
evidence of cardiovascular disease.

Exclusion criteria included known coronary artery dis-
ease, diabetes mellitus, heart failure, presence of a per-
manent pacemaker, moderate or severe valvular heart 
disease, atrial fibrillation, prior cerebrovascular events, 
acute or chronic renal failure, hepatic failure, or unwill-
ingness to participate in the study.

Sample size estimation was based on previously pub-
lished data reporting radial global strain values of 
0.59±0.24 in FMF patients and 0.83±0.51 in healthy indi-
viduals. Assuming a type I error rate of 0.05 and a power 
of 80% (β=0.20), a minimum of 34 participants per group 
was calculated to be sufficient.

Ethical approval was obtained from the local institu-
tional Ethics Committee of İzmir Katip Çelebi University 
on January 17, 2018 (No: 15), and the study was con-
ducted in accordance with the principles outlined in the 
Declaration of Helsinki.

Data Collection and Disease Severity Assessment
Demographic and clinical characteristics of participants 
were recorded using a structured case report form com-
pleted by the attending physician (Appendix 1). Col-
lected data included age, sex, age at FMF diagnosis, 
duration of treatment, clinical manifestations at disease 
onset and during follow-up, genetic mutation status, and 
treatment response.

Disease severity was assessed using the International 
Severity Scoring System for FMF (ISSF) (Appendix 2). 
Patients were categorized as having mild (≤2 points), 
moderate (3–5 points), or severe disease (≥6 points) ac-
cording to their total ISSF score.

Following completion of data collection, all patients un-

derwent cardiologic evaluation. Myocardial performance 
was assessed using speckle-tracking strain echocardiog-
raphy.

Conventional Echocardiographic Evaluation
All participants underwent a comprehensive two-di-
mensional transthoracic echocardiographic examination, 
including M-mode imaging, color Doppler, tissue Dop-
pler imaging, and strain analysis. Echocardiographic 
studies were performed using a commercially available 
ultrasound system (EPIQ 7C, Philips Medical Imaging, 
Eindhoven, The Netherlands).

Standard echocardiographic measurements were ob-
tained in accordance with the recommendations of the 
American Society of Echocardiography and the Euro-
pean Association of Cardiovascular Imaging. Image ac-
quisition and analysis were independently performed by 
two experienced echocardiographers who were blinded 
to the clinical data of the participants.

Left ventricular ejection fraction (LVEF) was calculated 
using the biplane Simpson method. Mitral inflow ve-
locities, including early (E) and late (A) diastolic filling 
waves, were measured using pulsed-wave Doppler. 
Tissue Doppler imaging was used to assess systolic (s’), 
early diastolic (e’), and late diastolic (a’) annular veloci-
ties at both the lateral and septal mitral annular sites. Tri-
cuspid regurgitation peak velocity was measured using 
continuous-wave Doppler from the apical four-chamber 
view.

Left ventricular diastolic function was evaluated using 
E velocity, mean E/e’ ratio, left atrial volume, and decel-
eration time (DT), in accordance with current guideline 
recommendations.

Speckle-Tracking Strain Analysis
Speckle-tracking echocardiographic analysis was per-
formed using dedicated software (QLAB, MVQ module; 
Philips). Digital cine loops were acquired at frame rates 
between 50 and 90 frames per second from apical four-
, three-, and two-chamber views for longitudinal strain 
analysis, as well as from parasternal short-axis views at 
basal, mid-ventricular, and apical levels for circumferen-
tial strain analysis. All measurements were synchronized 
with the peak of the R wave and averaged over three 
consecutive cardiac cycles.

For circumferential strain assessment, endocardial bor-
ders were manually traced at the basal, mid, and api-
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cal short-axis levels. Longitudinal strain measurements 
were obtained by manually placing reference points at 
the septal and lateral mitral annuli and the apical en-
docardium at end-diastole. The software automatically 
generated a region of interest, which was visually in-
spected for tracking quality. Manual adjustments were 
performed when necessary.

Segmental strain curves were automatically generated, 
and peak systolic strain values were calculated. Global 
longitudinal strain (GLS) and global circumferential 
strain (GCS) were defined as the mean of corresponding 
segmental values. A GLS value of 20% was considered 
normal in accordance with current guideline recommen-
dations.

Statistical Analysis
Statistical analyses were performed using SPSS software 
version 15.0 (SPSS Inc., Chicago, IL, USA). The normality 
of continuous variables was assessed using the Shapiro–
Wilk test. As the data did not demonstrate a normal dis-
tribution, non-parametric statistical methods were ap-
plied.

Continuous variables were expressed as median values 
with minimum–maximum ranges, while categorical 
variables were presented as frequencies and percentages. 
Comparisons between categorical

variables were conducted using the Chi-square test. Dif-

ferences among the three study groups were evaluated 
using the Kruskal–Wallis test.

When a statistically significant difference was identified 
with the Kruskal–Wallis test, pairwise comparisons were 
performed using the Mann–Whitney U test with Bonfer-
roni correction. A p-value <0.05 was considered statis-
tically significant, and for multiple comparisons, a cor-
rected p-value <0.017 was accepted as significant.

Results

The study cohort consisted of 74 individuals diagnosed 
with Familial Mediterranean Fever (FMF) and 74 age- 
and sex-comparable healthy control subjects, with no 
significant difference in sex distribution between the 
groups (p=0.508). Among the FMF patients, 57 (77%) 
were colchicine-responsive, while 17 were classified as 
colchicine-resistant. No statistically significant differ-
ences were found between the groups in terms of age or 
sex (Table 1).

There was no significant difference in disease duration 
between colchicine-resistant and colchicine-responsive 
FMF patients (resistant: 11 years [1–27 years] vs. non-re-
sistant: 6 years [0–33 years], p=0.133). However, a statis-
tically significant difference in FMF severity scores was 
observed between the resistant and non-resistant groups 
(resistant: 4 [2–6] vs. non-resistant: 2 [1–4], p<0.001).

Table 1. Comparison of groups in terms of sex and age

		  Colchicine-Responsive FMF	 Colchicine-Resistant FMF	 Healthy Controls	 p-value
		  (n=57)	 (n=17)	 (n=74)	

Female (n, %)	 34 (59.6%)	 9 (52.9%)	 39 (52.7%)	 0.713

Male (n, %)	 23 (40.4%)	 8 (47.1%)	 35 (47.3%)	

Age (years), median 

(min-max)	 35 (18–63)	 31 (20–49)	 37(22–55)	 0.186

Table 2. Laboratory results of FMF patients

		  Colchicine-Responsive FMF	 Colchicine-Resistant FMF	 All FMF Patients
		  (n=57)	 (n=17)	 (n=74)

CRP (mg/dL)	 0.14 (0.02–3.6)	 0.22 (0.02–4.00)	 0.13 (0.02–4)

ESR (mm/h)	 8 (1–37)	 11 (1–38)	 8 (1–38)

Urine Protein (mg/dL)	 103 (10–289)	 152 (75–12897)	 113.5 (10–12897)

Serum Creatinine (mg/dL)	 0.75 (0.56–1.05)	 0.72 (0.62–1.99)	 0.75 (0.56–1.99)

CRP: C-Reactive Protein, ESR: Erythrocyte Sedimentation Rate.
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Upon evaluation of the laboratory results of FMF pa-
tients, all were found to be in an attack-free period; how-
ever, acute-phase reactants were found to be significantly 
higher in colchicine-resistant FMF patients (Table 2).

Evaluation of demographic characteristics showed that 
most FMF patients did not report parental consanguin-
ity, approximately half had a family history of FMF, the 
majority were high school graduates and married, were 
non-smokers, were not employed at the time of diagno-
sis, and had not experienced disease-related unemploy-

ment (Table 3).

Evaluation of clinical symptoms revealed that the major-
ity of both colchicine-responsive and colchicine-resistant 
FMF patients reported fever, peritonitis, and arthritis. 
However, most patients did not report pleuritis, ery-
thema, prolonged arthritis, or prolonged febrile myalgia 
(Table 4).

Genetic evaluation demonstrated that M694V het-
erozygosity was the most frequent mutation among 

Table 4. Distribution of clinical symptoms between colchicine-resistant and colchicine-responsive FMF patients

Symptom	 Colchicine-Responsive FMF	 Colchicine-Resistant FMF	 All FMF Patients
		  (n=57)	 (n=17)	 (n=74)

Fever - Yes	 54 (94.8%)	 16 (94.1%)	 70 (94.6%)

Fever - No	 3 (5.3%)	 1 (5.9%)	 4 (5.4%)

Peritonitis - Yes	 53 (93.0%)	 17 (100%)	 70 (94.6%)

Peritonitis - No	 4 (7%)	 0	 4 (5.4%)

Pleuritis - Yes	 8 (14%)	 5 (29.4%)	 13 (17.55%)

Pleuritis - No	 49 (86%)	 12 (70.6%)	 61 (82.45%)

Erythema - Yes	 4 (7%)	 5 (29.4%)	 9 (12.15%)

Erythema - No	 53 (93%)	 12 (70.6%)	 65 (87.85%)

Arthritis - Yes	 31 (54.4%)	 13 (76.5%)	 44 (59.3%)

Arthritis - Never	 26 (45.6%)	 4 (23.5%)	 30 (40.7%)

Prolonged Arthritis - Yes	 2 (3.5%)	 1 (5.9%)	 3 (4.1%)

Prolonged Arthritis - No	 55 (96.5%)	 16 (94.1%)	 71 (95.9%)

Prolonged Febrile Myalgia - Yes	 3 (5.3%)	 1 (5.9%)	 4 (5.4%)

Prolonged Febrile Myalgia - No	 54 (94.7%)	 16 (94.1%)	 70 (94.6%)

Table 3. Distribution of demographic characteristics of FMF patients

		  Colchicine-Responsive FMF	 Colchicine-Resistant FMF	 All FMF Patients
		  (n=57)	 (n=17)	 (n=74)

Parental Consanguinity - No	 53 (93%)	 15 (88.2%)	 68 (91.9%)

Family History of FMF - Yes	 30 (52.6%)	 10 (58.8%)	 40 (54.1%)

Education Level - Primary School	 5 (8.8%)	 3 (17.6%)	 8 (10.8%)

Education Level - Middle School	 1 (1.8%)	 1 (5.9%)	 2 (2.7%)

Education Level - High School	 47 (82.5%)	 12 (70.6%)	 59 (79.7%)

Education Level - University	 4 (7.0%)	 1 (5.9%)	 5 (6.75%)

Marital Status - Married	 33 (57.9%)	 13 (76.5%)	 46 (62.1%)

Smoking History - Current Smoker	 17 (29.8%)	 3 (17.6%)	 20 (27.0%)

Smoking History - Never Smoked	 38 (66.7%)	 13 (76.5%)	 51 (69%)

Smoking History - Quit	 2 (3.5%)	 1 (5.9%)	 3 (4%)

Employment at Diagnosis - Unemployed	 45 (78.9%)	 12 (70.6%)	 57 (77.1%)

Unemployment Due to Disease - No	 54 (94.7%)	 14 (82.4%)	 68 (91.9%)
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Table 5. Genetic mutations in FMF patients

Genetic Mutation	 Colchicine -Responsive FMF	 Colchicine-Resistant FMF	 All FMF Patients
		  (n=57)	 (n=17)	 (n=74)

M694V/M694V	 9 (15.8%)	 12 (70.5%)	 21 (28.3%)

M694V/wt	 21 (36.8%)	 2 (11.8%)	 23 (31%)

M694V/E148Q	 4 (7%)	 0	 4 (5.4%)

E148Q/wt	 9 (15.8%)	 2 (11.8%)	 11 (16.2%)

Exon 10/E148Q	 1 (1.7%)	 0	 1 (1.35%)

Exon 10/wt	 11 (19.1%)	 1 (5.9%)	 12 (16.1%)

Other	 2 (3.4%)	 0	 2 (2.7%)

*First allele / second allele, wt: wild type.

Table 7. Comparison of echocardiographic findings between all FMF patients and healthy controls

Parameter	 FMF (n=74)	 Control (n=74)	 p-value
		  Median (Min-Max)	 Median (Min-Max)	

LA		 31 (23–41)	 31 (22–44)	 0.507

IVS	 9 (1–13)	 9 (7–13)	 0.024

PW	 8 (1–13)	 9 (7–12)	 <0.001

LVD	 43 (35–86)	 43 (20–50)	 0.751

LVS	 26 (18–32)	 26 (19–34)	 0.468

LVEDV	 87 (35–152)	 82 (47–143)	 0.181

LVESEV	 32 (10–75)	 35 (21–86)	 0.228

EF		 63 (40–77)	 60 (52–70)	 0.425

E		  95 (9–148)	 93 (57–130)	 0.240

A		  82 (8–153)	 81 (57–120)	 0.928

DT		 183 (100–303)	 161 (100–254)	 <0.001

E Lateral	 14 (8–29)	 14 (8–23)	 0.754

A Lateral	 11 (5–18)	 10 (6–17)	 0.893

E Septal	 11 (5–20)	 11 (5–16)	 0.263

A Septal	 10 (5–17)	 9 (4–23)	 0.189

GLS	 20 (8–55)	 22 (16–33)	 <0.001

GCS	 21 (10–42)	 20 (13–30)	 0.617

*p<0.05. LA: Left atrium, IVS: Interventricular septum, PW: Posterior wall, LVD: Left ventricular diastole, LVS: Left ventricular systole, LVEDV: 
Left ventricular end-diastolic volume, LVESEV: Left ventricular end-systolic volume, EF: Ejection fraction, E: Early diastolic flow,A: Atrial filling, 
DT: Deceleration time, E Lateral: Early lateral filling, A Lateral: Late lateral filling, E Septal: Early septal filling, A Septal: Late septal filling, GLS: 
Global Longitudinal Strain, GCS: Global Circumferential Strain.

Table 6. Comorbid Conditions in FMF Patients

Comorbidity	 Colchicine-Responsive FMF	 Colchicine-Resistant FMF	 All FMF Patients
		  (n=57)	 (n=17)	 (n=74)

History of Amyloidosis – Yes	 0	 6 (35.3%)	 6 (8.2%)

History of Amyloidosis - No	 57 (100%)	 11 (64.7%)	 68 (91.8%)

Coexisting Inflammatory Disease - None	 52 (91.2%)	 16 (94.1%)	 68 (91.8%)

Spondyloarthritis	 3 (5.3%)	 1 (5.9%)	 4 (5.4%)

Rheumatoid Arthritis	 1 (1.8%)	 0	 1 (1.4%)

Inflammatory Bowel Disease	 1 (1.8%)	 0	 1 (1.4%)
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colchicine-responsive patients (36.8%), whereas M694V 
homozygosity predominated in the colchicine-resistant 
group (70.5%) (Table 5).

With the exception of one colchicine-responsive 
FMF patient, all patients—both colchicine-resistant 
and colchicine-responsive—reported regular use of 
colchicine therapy. Nevertheless, 55.3% of colchicine-re-
sponsive patients and all colchicine-resistant patients re-
ported experiencing attacks despite adherence to regular 
colchicine treatment. Among the colchicine-resistant pa-
tients, 11 were receiving biologic therapy: 10 Were being 
treated with anakinra and 1 with canakinumab.

Evaluation of comorbidities in FMF patients showed that 
the majority had no history of amyloidosis, no evidence 
of renal involvement, and no accompanying inflamma-
tory diseases. The most frequently observed comorbid 
condition was spondyloarthritis (Table 6).

When all patients diagnosed with FMF (n=74) were com-
pared with healthy controls (n=74) using speckle track-
ing echocardiography, significant differences were ob-

served between the groups in terms of interventricular 
septum thickness (IVS), posterior wall thickness (PW), 
deceleration time (DT), and global longitudinal strain 
(GLS) (p<0.05, Table 7).

When colchicine-resistant and colchicine-responsive 
FMF patients were compared with healthy controls, 
significant differences were found among the groups in 
terms of interventricular septum thickness (IVS), pos-
terior wall thickness (PW), deceleration time (DT), and 
global longitudinal strain (GLS) (p<0.05). These differ-
ences were found to be statistically significant, specifi-
cally between colchicine-responsive FMF patients and 
healthy controls (p<0.05, Table 8).

Discussion

Although pericardial involvement in Familial Mediter-
ranean Fever (FMF) has been examined in multiple stud-
ies during both attack and remission periods, evidence 
specifically addressing patients with severe disease phe-
notypes or colchicine resistance remains scarce. In the 

Table 8. Comparison of echocardiographic findings between colchicine-responsive FMF patients, colchicine-resistant FMF patients, and 
healthy controls

Parameter	 Colchicine-Responsive FMF	 Colchicine-Resistant FMF	 Control
		  (n=57) Median (Min-Max)	 (n=17) Median (Min-Max)	 (n=74) Median (Min-Max)

LA		 31 (23–41)	 30 (26–35)	 31 (22–44)

IVS	 8 (1–13)*	 10 (5–12)	 9 (7–13)

PW	 8 (1–13)*	 10 (6–12)	 9 (7–12)

LVD	 43 (35–86)	 41 (38–48)	 43 (20–50)

LVS	 26 (20–32)	 24 (18–31)	 26 (19–34)

LVEDV	 87 (35–152)	 92 (36–124)	 82 (47–143)

LVESEV	 32 (16–75)	 34 (10–65)	 35 (21–86)

EF	62 (40–77)	 64 (46–73)	 60 (52–70)

E	 95 (23–148)	 98 (9–130)	 93 (57–130)

A	 83 (26–153)	 79 (8–134)	 81 (57–120)

DT	187 (100–303)*	 183 (100–296)	 161 (100–254)

E Lateral	 14 (8–29)	 13 (10–23)	 14 (8–23)

A Lateral	 11 (5–18)	 10 (7–18)	 10 (6–17)

E Septal	 11 (6–20)	 9 (5–16)	 11 (5–16)

A Septal	 10 (5–17)	 10 (5–17)	 9 (4–23)

GLS	 20 (8–55)*	 20 (15–32)	 22 (16–33)

GCS	 21 (10–29)	 20 (11–42)	 20 (13–30)

*Significant difference between colchicine-responsive FMF patients and controls, p<0.05. LA: Left atrium, IVS: Interventricular septum, PW: 
Posterior wall, LVD: Left ventricular diastole, LVS: Left ventricular systole, LVEDV: Left ventricular end-diastolic volume, LVESEV: Left ventricular 
end-systolic volume, EF: Ejection fraction, E: Early diastolic flow, A: Atrial filling, DT: Deceleration time, E Lateral: Early lateral filling, A Lateral: 
Late lateral filling, E Septal: Early septal filling, A Septal: Late septal filling, GLS: Global Longitudinal Strain, GCS: Global Circumferential Strain.
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present study, myocardial function was evaluated using 
speckle-tracking echocardiography, an imaging modal-
ity capable of identifying subtle myocardial abnormali-
ties with greater sensitivity than conventional echocar-
diographic techniques.

The results of this study revealed significant differences 
between FMF patients and healthy controls with respect 
to interventricular septum thickness, posterior wall 
thickness, deceleration time, and global longitudinal 
strain (GLS), supporting the presence of subclinical my-
ocardial involvement in FMF. In contrast, no significant 
differences were observed between colchicine-resistant 
and colchicine-responsive FMF patients. These findings 
suggest that myocardial dysfunction may be related 
to FMF itself rather than being directly influenced by 
colchicine responsiveness.

Consistent with existing literature, most colchicine-resis-
tant patients in our cohort were carriers of the M694V 
homozygous mutation, which has been associated with 
more severe clinical manifestations. Despite evaluation 
during attack-free periods, these patients demonstrated 
higher acute-phase reactant levels as well as increased 
frequencies of amyloidosis and renal involvement com-
pared with colchicine-responsive patients, indicating the 
persistence of subclinical inflammation.

Previous studies investigating cardiac involvement in 
FMF have reported inconsistent results. While some au-
thors have demonstrated myocardial dysfunction, others 
have failed to identify significant cardiac abnormalities. 
These discrepancies may be explained by variations in 
study populations, including differences in age, disease 
duration, genetic profiles, and the diagnostic sensitivity 
of the imaging methods used.

In support of our findings, Kalkan et al.[17] reported that 
strain echocardiography detected myocardial abnormal-
ities in FMF patients that were not evident with tissue 
Doppler imaging. Conversely, Tavil et al.[20] did not iden-
tify significant differences in speckle-tracking parameters 
between FMF patients and healthy controls but reported 
diastolic dysfunction using Doppler flow analysis. Sim-
ilarly, Baysal et al.[21] observed diastolic dysfunction in 
pediatric FMF patients assessed with Doppler echocar-
diography, underscoring the limited sensitivity of con-
ventional echocardiographic methods for early myocar-
dial involvement.

Terekeci et al.[22] evaluated young FMF patients during at-

tack and remission phases using tissue Doppler echocar-
diography and found no significant differences, attribut-
ing their findings to the relatively young age of the study 
population. Given that FMF is a chronic disease with 
onset typically in childhood, cumulative inflammatory 
exposure over time may contribute to myocardial alter-
ations that become more apparent in adulthood.

Autonomic dysfunction detected by Holter monitoring 
has been described primarily in pediatric FMF cohorts, 
whereas similar findings have not been consistently 
demonstrated in adults. Nevertheless, Sarı et al.[10] re-
ported evidence of possible subclinical myocardial in-
volvement in young FMF patients without conventional 
cardiovascular risk factors. In line with this observation, 
Ceylan et al.[11] demonstrated reduced GLS values in pe-
diatric FMF patients, suggesting that myocardial strain 
abnormalities may be present even at early stages of the 
disease.

Arslan et al.[23] assessed pediatric FMF patients using 
Doppler echocardiography and electrocardiography and 
reported prolonged isovolumetric contraction and relax-
ation times together with increased P-wave dispersion, 
indicating early myocardial and electrical alterations. 
The more prominent echocardiographic changes ob-
served in our adult cohort may therefore reflect the cu-
mulative effects of long-standing disease.

Chronic inflammatory disorders are known to adversely 
affect vascular and myocardial function. Subclinical sys-
tolic and diastolic dysfunction has been documented in 
patients with rheumatoid arthritis, systemic lupus ery-
thematosus, and Behçet’s disease, even in the absence of 
overt cardiovascular disease.[24,25] In these conditions, di-
astolic abnormalities often precede systolic impairment 
and the development of clinical heart failure,[25–27] with 
inflammation playing a central role through mechanisms 
such as endothelial dysfunction, atherogenesis, and my-
ocardial remodeling.

Consistent with these findings, recent studies in patients 
with spondyloarthritis have reported impaired GLS 
values compared with healthy controls, particularly in 
radiographic subtypes, whereas non-radiographic sub-
groups did not demonstrate significant myocardial in-
volvement. A similar pattern was observed in our study.

Importantly, no significant differences in cardiac pa-
rameters were identified between colchicine-resistant 
FMF patients and healthy controls. This finding may 
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be related to the limited number of colchicine-resistant 
patients, which could have reduced statistical power, as 
well as the potential anti-inflammatory effects of biologic 
therapies used in this subgroup. The observation that 
many patients continued to experience attacks despite 
regular colchicine therapy prior to biologic treatment 
further emphasizes the role of inflammation control in 
preventing myocardial involvement.

Conclusion

Assessment of myocardial function in this cohort iden-
tified distinct echocardiographic differences between 
patients with Familial Mediterranean Fever and healthy 
individuals, consistent with subclinical myocardial in-
volvement. However, colchicine resistance was not as-
sociated with additional cardiac impairment when com-
pared with colchicine-responsive disease. These findings 
suggest that myocardial dysfunction in FMF may be 
related to the underlying inflammatory disease process 
rather than treatment responsiveness alone. Awareness 
of potential cardiac involvement in FMF may therefore 
contribute to more comprehensive patient evaluation 
and management.
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