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Effect of Colchicine-Resistant Familial Mediterranean Fever on
Growth Parameters
Kolşisine Dirençli Ailesel Akdeniz Ateşinin Büyüme Parametlerine Etkisi
Betül SÖZERİ, Ebru YILMAZ, Sevgi MİR, Afig BERDELİ
Departments of Pediatrics, Medical Faculty of Ege University, İzmir, Turkey

Objectives: This study aims to evaluate the growth and
development in patients with Familial Mediterranean fever (FMF)
resistant to colchicine treatment.

Amaç: Bu çalışmada Kolşisin tedavisine dirençli ailesel
Akdeniz ateşi (AAA) hastalarında büyüme ve gelişme
değerlendirildi.

Results: No statistically significant difference in mutation
frequency was found between the groups. There were no
significant differences between both groups in the weight and
height Z scores calculated from the anthropometric parameters
detected at the diagnosis. In the evaluation performed at the end
of the follow-up, we found that the height and weight score for age
and the body mass index Z score were significantly decreased
in the colchicine resistance group (p=0.008, p=0.013, p=0.027).

Bulgular: Gruplar arasında mutasyon sıklığı açısından
istatistiksel olarak anlamlı fark bulunmadı. İki grup arasında tanı
sırasında tespit edilen antropometrik değerlerle hesaplanan kilo
ve boy Z skorları arasında anlamlı farklılık yoktu. Hastaların izlem
sonunda yapılan değerlendirmesinde yaşa göre ağırlık ve yaşa
göre boy skorunun ve vücut kütle indeksi Z skorunun kolşisine
dirençli grupta anlamlı olarak azaldığı görüldü (p= 0.008, p= 0.013,
p= 0.027).

Patients and methods: Eighty-seven patients (45 females, 42
males; mean age 9.6±3.8 years; range 2 to 17 years) diagnosed
with FMF according to Tel Hashomer criteria in the Pediatric
Nephrology Department of Ege University Faculty of Medicine were
included in the study. All patients had leukocytosis and elevated
C-reactive protein, fibrinojen levels, erythrocyte sedimentation
rate and serum amyloid A levels during attacks. The patients were
divided into two groups according to colchicine treatment response.
Twenty-seven patients (13 girls, 14 boys; mean age; 9.9±3.2 years)
having frequent attacks (>1 attact/3 month) despite receiving 2
mg/day colchicine treatment were defined as colchicine-resistant.
Sixty patients were defined as colchicine treatment responders.
Anthropometric evaluations of the patients were performed at
diagnosis and at the end of the follow-up. The height and weight Z
scores of patients were used as growth parameters.

Conclusion: Effective suppression of inflammatory response in
patients with FMF provides a positive impact on growth. While
colchicine is known as the most effective drug in the treatment of
FMF, it is known that there are also patients who fail to respond
adequately. The patients with colchicine-resistant FMF should be
identified in the early period of the disease and treatment should
be arranged accordingly. The detection of growth retardation
was found to be important in detecting resistance to colchicine
in patients with FMF.
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Hastalar ve yöntemler: Ege Üniversitesi Tıp Fakültesi
Çocuk Nefrolojisi Kliniği’nde Tel Hashomer kriterlerine
göre AAA tanısı konulan toplam 87 hasta (45 kız, 42 erkek;
ort. yaş 9.6±3.8; dağılım 2-17 yıl) çalışmaya alındı. Atak
sırasında hastaların tümünde lökositoz, C-reaktif protein ve
fibrinojen seviyesi yüksekliği, artmış eritrosit sedimantasyon
hızı ve serum amiloid A seviyesi yüksekliği vardı. Hastalar
kolşisin tedavi yanıtlarına göre iki gruba ayrıldı. Günde 2 mg
kolşisin almasına rağmen sık şekilde atak (>1 atak/3 ay)
geçiren 27 hasta (13 kız, 14 erkek; ort. yaş 9.9±3.2 yıl)
kolşisine dirençli şeklinde tanımlandı. Altmış hasta kolşisin
tedavisine yanıtlı olarak değerlendirildi. Tanı sırasında ve
izlem sonunda hastaların antropometrik değerlendirmeleri
yapıldı. Büyüme parametresi olarak hastaların boy ve ağırlık
Z skorları kullanıldı.

Sonuç: Ailesel Akdeniz ateşi hastalarında inflamatuvar yanıtın
etkin bir şekilde baskılanması büyüme üzerine olumlu bir
etki sağlar. Kolşisin AAA hastalığının tedavisinde bilinen en
etkin ilaç olmakla birlikte yeterli yanıt alınmayan hastaların
olduğu da bilinmektedir. Kolşisin tedavisine dirençli AAA
hastalarının erken dönemde tanınması ve tedavisinin uygun
şekilde düzenlenmesi gerekmektedir. Ailesel Akdeniz ateşi
hastalarında büyüme geriliği saptanması kolşisin direncinin
belirlenmesinde önemlidir.
Anahtar sözcükler: Çocukluk dönemi; kolşisin direnci; ailesel akdeniz
ateşi; büyüme parametreleri.
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Familial Mediterranean fever (FMF) is an autosomalrecessive disease caused by a mutation in the
Mediterranean fever (MEFV) gene and is characterized
by recurrent episodes of fever and sterile peritonitis,
arthritis, and/or pleuritis lasting 1 to 4 days.[1,2]
Based on MEFV mutation carrier frequency and
penetrance studies, it is estimated that around 100.000
individuals from the population-at-risk experience
FMF attacks.[3] Currently accepted risk factors for
more severe disease and development of amyloidosis
are homozygosity to the M694V mutation and to the
complex allele V726A-E148Q of MEFV, and male
gender.[4-6]
Colchicine is the mainstay of FMF treatment
because it reduces attack frequency and duration
in most patients.[7] In children, the evidence for the
effectiveness of colchicine comes from open-label
studies.[8,9] Long-term application of colchicine led to
complete remission in approximately two thirds and
partial remission in approximately one third of patients
with FMF. Almost 5% of patients did not respond to
this treatment.[9,10] The dose of colchicine used varied
between 1 to 2 mg/day. Prior studies reported that
0.5 mg/day of colchicine in children <5 years of age,
1 mg/day for children between five and 10 years of
age, and 1.5 mg/day for children >10 years of age was
successful in the majority of children.[11,12] Failure to
respond to 2 mg/day usually predicts a failure of higher
doses which also increases the risk of drug toxicity.[10,13]
Substantial subclinical inflammation occurs widely
and over prolonged periods in patients with FMF,[14] and
young patients with chronic inflammatory disease are
predisposed to associated growth retardation. Serum
amyloid A (SAA) is sensitive for detecting inflammation
in such patients.[15] Colchicine therapy prevents
recurrent attacks and subclinical inflammation. It also
improves growth parameters in FMF patients. Previous
studies have shown that colchicine therapy improved
growth parameters in children.[16-19] On the other hand,
the effect of colchicine treatment resistance on growth
and development has not been analyzed.
The aim of the present study was to investigate the
effect of colchicine treatment resistance on growth
parameters of patients with FMF.

PATIENTS AND METHODS
Eighty-seven FMF patients (45 girls, 42 boys; mean
age 9.6±3.8 years; range 2 to 17 years) enrolled in
the Medical School of the Ege University Pediatric
Nephrology Department, Turkey were included in

the study which was approved by the local ethical
committee. All patients fulfilled the Tel Hashomer
criteria for FMF.[20] Resistance to colchicine therapy
was defined as suffering from an attack at any typical
site more than once in three months while adhering to
a colchicine regimen of 2 mg/day.[21]
Thirty-four patients presented with two major
criteria while 53 patients presented with one major
plus two minor criteria. The patients were divided
into two groups according to colchicine treatment
response. Twenty-seven (31%) patients were evaluated
as colchicine-resistant while 60 (69%) patients were
evaluated as colchicine-responsive who were selected
by being gender and age matched with cases of the
colchicine-resistant group.
All medical records were reviewed with emphasis on
duration of colchicine use, dose of colchicine, presenting
symptoms, physical exam findings, laboratory data and
outcome. The laboratory tests included complete blood
count (CBC), C-reactive protein (CRP), fibrinogen and
SAA.
All subjects’ weights and heights were measured,
and the weight and height standard deviation (SD)
scores and body mass index (BMI) were calculated.
Body mass index was determined by dividing weight
into kilograms by the square of the patients’ height in
meters. Demographic features, weight, height and BMI
scores were recorded and compared for each group
before and after colchicine treatment. Patients were
considered malnourished when BMI was below the
fifth percentile for chronological age, and height/age,
weight/age, weight/height, and height/age were below
−2 Z-scores for chronological age.
Mediterranean fever gene analysis
Using blood samples from all patients in both groups,
the MEVF gene mutation analysis was performed on
10; 5, 3, 2 exons of the gene by direct DNA sequence
analysis after PCR. The mutation analysis findings
were correlated with the clinical data in the colchicineresistant and colchicine-responsive groups.
Statistical analysis
We compared the categorical data and proportions
using the chi-square test or Fisher’s exact test as
indicated. Means were compared with Student’s t-test,
and medians were compared with the Mann-Whitney
U-test. A value of p<0.05 was considered statistically
significant. SPSS software for Windows version 11.0
(SPSS Inc., Chicago, Illinois, USA) was used for
statistical analysis.

Effect of Colchicine Resistant FMF on Growth

3

RESULTS
The mean follow up time was 55.2±26.1 months (range
24 to 132). The mean age at onset of FMF attacks was
7.1±3.9 years. The delay in diagnosis was 2.83±2.5
years. Forty-eight patients (55%) were aware of at least
one additional affected family member. Abdominal
attacks presented in 83% of all patients. Articular
involvement (arthritis and/or arthralgia) was seen in
45 of 87 patients (51.7%). Five patients had isolated
febrile attacks while six had chest pain. Erysipelas-like
erythema was seen in four patients. Abdominal pain
along with fever and arthritis was detected more in
the colchicine-resistant group than the colchicineresponsive group at the onset of disease (22.7% versus
6.7%, respectively; p=0.03). Demographic, clinical and
laboratory features of all patients are shown in table 1.
Increased CRP, erythrocyte sedimentation rate,
fibrinogen and SAA levels were detected in all patients
during attack periods. At the end of this study, the
frequency of proteinuria (22%) was similar in both
groups while anemia was significantly more prevalent
in the colchicine-resistant group (33% versus 11.7%,
p=0.016). In attack free periods, the mean SAA levels of
the colchicine-resistant group was higher than normal
values (<3.3 mg/dl).
Anthropometric evaluations of the patients were
made on diagnosis and follow-up. There was no
statistically significant difference between both groups
for the evaluation of anthropometric parameters upon

diagnosis (Table 2). At the end of follow-up, all growth
parameters were statistically significantly lower in
the colchicine-resistant group than the colchicineresponsive group. The mean of height SDS was lower
in the colchicine-resistant group than the colchicineresponsive group (–0.49±2.2 versus –0.08±1.28,
respectively, p=0.008). The mean of weight SDS was
lower colchicine-resistant group than the colchicineresponsive group (–0.63±2.16 versus –0.16±1.1.29,
respectively, p=0.013). The mean BMI SDS was lower
in the colchicine-resistant group (–1.4±7.57 versus
-0.3±2.03, respectively, p=0.027; Table 2).
In our cohort, 44 (50.6%) patients carried one
mutation while 43 (49.4%) patients carried two
mutations on the MEFV gene. Fifteen patients (55.5%)
had two mutations in the colchicine-resistant group
while 28 (46.6%) patients had two mutations in
the colchicine-responsive group (p=0.29; Table 3).
The distribution of the various common mutations
was similar between the colchicine-resistant and
colchicine-responsive groups (Table 3). However, the
frequency of homozygote M694V mutations was higher
in the colchicine-resistant group than the colchicineresponsive group (n=9, 33% versus n=11, 18.3%,
respectively; p=0.059).

DISCUSSION
Familial Mediterranean fever is an autosomalrecessive auto-inflammatory disease characterized by
recurrent, self-limiting attacks of fever and serositis

Table 1. Demographic, clinical and laboratory features of Familial Mediterranean fever in all groups
Colchicine-resistant
n

%

Mean±SD

Colchicine-responsive
n

%

Mean±SD

Gender
Female
13			
32
Male
14			
28			
Age at onset of attacks			
6.7±4.2			
7.2±3.4
Age at FMF diagnosis			
9.2±1.9			
9.9±3.2
Delay in diagnosis			
1.9±1.9			
2.9±1.9
Family history		
57			
52		
Symptoms
Abdominal attacks
21			
60			
Joint attacks
14			
31			
Chest attacks
2			
4			
Erysipelas-like erythema
–			
3			
Isolated febrile attacks
2			
3			
Mean SAA levels in attack free period			
16.2±41.5			
3.8±1.8
Hemoglobine levels (g/dl)			
12±1.8			
12.8±1.7
Urine protein levels			
12±3.3			
4.3±9.9
SD: Standard deviation; FMF: Familial Mediterranean fever; SAA: Serum amyloid A.

p

0.81
0.61
0.41
0.06
0.29
0.53
0.62
0.60
–
0.60
0.04
0.02
0.09
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Table 2. Evaluation of the anthropometric parameters at the time of diagnosis and at the end of treatment
At the time of diagnosis
At the end of treatment
						
ColchicineColchicinep
ColchicineColchicinep
resistant (n=27) responsive (n=60)		
resistant (n=27) responsive (n=60)
Height SDS (mean±SD)
–0.12±1.2
–0.27±1.2
NS
–0.49±2.2
–0.08±1.3
0.008
Min.-max.
–3.99-2.35
–10.97-6.97		
–3.85-1.41
–2.00-6.05
						
Weight SDS (mean±SD)
–0.23±1.4
–0.35±1.3
NS
–0.63±2.2
–0.16±1.1.3
0.013
Min.-max.
–3.36-3.49
–2.95-6.84		
–2.75-2.01
–2.97-3.3
						
BMI SDS (mean±SD)
0.3±1.1
–0.34±1.3
NS
–1.4±7.6
–0.3±2.0
0.027
Min.-max.
–3.54-1.57
–5.00-2.68		
–2.80-2.20
–2.38-2.80
SDS: Standard deviation score; SD: Standard deviation; Min: Minimum; Max: Maximum; NS: Not significant.

including arthritis or erysipelas-like erythema in some
individuals.[1,20,22] Colchicine is a very effective drug
in treating FMF and it prevents febrile attacks and
amyloidosis in both children and adults.[7,9] However,
approximately 5-10% of patients are colchicineresistant.[21]
We compared 27 colchicine-resistant patients with
60 colchicine-responsive patients. Our cohort showed
that abdominal pain together with fever and arthritis
presented mostly in the colchicine-resistant group
(p=0.03). In these patients, abdominal attacks were more
often febrile, longer and more severe than in colchicineresponsive patients. This dissimilarity might be associated
with decreased treatment efficacy.
Previous studies showed that many chronic,
childhood inflammatory diseases are associated with
growth retardation coupled with elevated levels of
inflammatory cytokines such as interleukin-6 (IL-6),
tumor necrosis factor-alpha (TNF-α) and interleukin-1b
(IL-1b).[23,24] Pro-inflammatory cytokines may modulate
growth patterns in children with inflammatory
diseases through both systemic and local effects of
Table 3. Distribution of MEFV mutated alleles in all
groups
Colchicineresistant (n=27)

Colchicine-		
responsive (n=60)

Genes		
M694V
16
37
E148Q
4
11
M680I
2
8
V726A
3
7
M694I
1
2
Affected alleles		
Homozygotes
15
28
Heterozygotes
12
32

the GH/IGF-1 axes.[23] Elevated levels of circulating
IL-6 have been observed in children suffering from
inflammatory disease such as juvenile idiopathic
arthritis.[25] These patients show reduced circulating
IGF-1 levels with unchanged GH levels.[26] The proinflammatory cytokine IL-6 which caused systemic
effects on growth have been examined using the NSE/
hIL-6 transgenic murine model which overexpresses
IL-6. Elevated circulating IL-6 and growth retardation
are observed in these mice.[27] Colchicine treatment
resistance in patients with FMF is associated with
clinical and subclinical inflammation. Serum amyloid
A is sensitive for detecting inflammation in such
patients.[15] Previous studies showed that effective use of
colchicines correlated with normal growth in children
with FMF.[9,17,19,28] Zung et al.[18] found that colchicine
therapy had a positive effect on both height and weight
parameters in children with FMF. Also, Türkmen
et al.[16] found that BMI increased during colchicine
therapy in their patients. In this context, this is the first
study reflecting the influence of colchicine treatment
resistance on growth and development in children.
We showed that growth parameters (height, weight,
and BMI) were significantly lower in the colchicineresistant group than the colchicine-responsive group
(p=0.008, p=0.013, p=0.027, respectively; Table 2). We
also determined that mean SAA levels were higher in
the colchicine-resistant group than in the colchicineresponsive group in both the attack period and attackfree period. We believe that the sustained inflammation
due to inadequate colchicine efficacy may explain
growth impairment in these patients.
Özen et al.[29] showed that the presence of MEFV
mutations are predisposed to certain inflammatory
diseases. Grimaldi et al.[30] showed that the M694V allele
was related to developing acute myocardial infarction. The
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M694V allele is also related to severe phenotypes including
amyloidosis.[31-33] The frequency of homozygotes with two
M694V mutations was higher in the colchicine-resistant
group (37% versus 18.3%), albeit insignificantly. It was
suggested that M694V homozygote mutation may have a
tendency for inadequacy of colchicine therapy. Lidar et al.[21]
showed the allelic homogeneity in colchicine responders
and non-responders. We also observed that the distribution
MEFV mutations was similar among the groups (Table 3).
These results suggest that abnormality in colchicine therapy
is distinct from the genetic defect of FMF.
In conclusion, we have demonstrated that colchicine
unresponsiveness does not reduce frequency and
severity of attacks. Also, colchicine-resistance causes
growth impairment because of persistent clinical and
subclinical inflammation. Even though colchicine is
an effective drug in FMF treatment, FMF patients with
colchicine resistance must be recognized in the early
period of disease and treatment arranged accordingly.
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