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Abstract This study aimed to investigate the effects of col-
chicine on growth parameters in familial Mediterranean fever
(FMF) patients. Fifty-one (29 girls, 22 boys) FMF patients
were enrolled in the study. All of the patients were in the
prepubertal stage and had not received colchicine treatment
before the study. Anthropometric measurements, demograph-
ic features, clinical findings at diagnosis and during periods of
attacks of FMF, disease activity, frequency of exacerbations,
colchicine dosage, and weight and height measurements were
recorded at an interval of 6 months. Height, weight, and body
mass index standard deviation scores and Z-scores were cal-
culated. The mean height standard deviation score (HSDS)
was significantly increased from −0.64±1.20 to −0.26±1.07
(p<0.001), the meanweight standard deviation score (WSDS)
was significantly increased from −0.60±1.03 to −0.45±0.98
(p=0.008), and the mean body mass index standard deviation
score was decreased from −0.33±1.06 to −0.47±0.98 (p=
0.128) at 1 year after colchicine treatment compared with be-
fore initiation of treatment. In patients who had no FMF at-
tacks during colchicine treatment, height and weight were
significantly increased at 1 year (HSDS: p<0.001 WSDS:
p=0.002), but in patients who had recurrent attacks, height
and weight did not change (HSDS: p=0.051, WSDS: p=
0.816). Even when subclinical inflammation is present,
preventing attacks of FMF with colchicine allows growth to

continue. However, suppression of subclinical inflammation
and control of attacks of FMF are required for weight gain.
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Introduction

Familial Mediterranean fever (FMF) is an autosomal recessive
disease characterized by recurrent attacks of fever, abdominal
pain, chest pain, arthritis/arthralgia, and erysipelas-like skin
lesions. Impairment of growth is a common complication of
chronic diseases [1, 2]. FMF differs from other chronic in-
flammatory diseases by its characteristic self-limited attacks
that alternate with disease-free periods. However, despite
these clinical remission periods, inflammatory activity may
still continue [3, 4]. Limited numbers of studies have investi-
gated the effect of colchicine on growth and development.
Controlling attacks of FMF by early initiation of colchicine
and suppressing subclinical inflammation has been shown to
improve growth parameters [5, 7].

Therefore, this study aimed to evaluate growth parameters
after starting colchicine in recently diagnosed prepubertal
FMF patients, along with other identifying characteristics of
the disease. Moreover, we aimed to investigate the status of
inflammation and effects of disease severity on growth
parameters.

Materials and methods

This study was prospectively performed between October
2012 and February 2013. The study was approved by the local
hospital ethics committee and performed according to the
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Declaration of Helsinki and GoodClinical Practice guidelines.
Written informed consent was obtained from every partici-
pant. Fifty-one children (29 girls, 22 boys) who had diagnostic
criteria for FMF [8, 9] were enrolled in the study. All of the
patients were in the prepubertal stage and had not received
colchicine treatment before the study. The disease history
was obtained from patients and parents. The disease severity
score was estimated according to Tel Hashomer criteria [10]
accounting for age at disease onset, frequency of attacks at any
site, presence of arthritis and erysipelas-like erythema, amy-
loidosis, and colchicine dosage. According to this system, 2–5
points indicate mild disease, 6–10 points indicate moderate
disease, and >10 points indicate heavy disease (Table 1).

Anthropometric measurements were performed and puber-
tal stages were determined. Demographic features, clinical
findings at diagnosis and during attack periods of FMF, dis-
ease activity, frequency of exacerbations, colchicine dosage,
and weight and height measurements were recorded at an
interval of 6 months. Height and weight standard deviation
scores (SDS, Z-scores) were calculated. Patients were evalu-
ated according to Tanner pubertal staging at each visit [11,
12]. Stage 2 thelarche for girls and a 4 mL testicular volume
for boys were considered as the onset of puberty and these
patients were excluded from the study.

Genetic data

Exons 2, 3, 5, and 10 were screened forMEFVmutations with
DNA sequences.

Statistical analysis

Data analysis was performed with Statistical Package for
the Social Sciences (SPSS) 15. At the beginning and at
the end of the first year of colchicine treatment, growth
parameters were compared using the dependent samples t
test. For evaluation of differences in growth between
groups with and without episodes, analysis of covariance
was used. Linear regression analysis was used to assess
the effect of growth on the severity of disease. Related to
the severity of the disease, the chi-square test was used
for comparisons. A value of p<0.05 was considered as

statistically significant. Because of the wide range in
values of laboratory tests, results are shown as median
and range.

Results

All measurements and assessments were performed for the 51
prepubertal patients. Demographic, clinical, and laboratory
features of the patients are shown in Table 2. None of the
patients used any other drugs, such as steroids or non-steroid
anti-inflammatory drugs, except for colchicine during the at-
tack period. During colchicine treatment, 11 (21.5 %) patients
had recurrent attacks and 40 (78.5 %) had no attacks.

The median white blood cell count, C-reactive protein
(CRP) levels, and erythrocyte sedimentation rate (ESR) were
significantly higher in attack periods compared to attack-free
periods (p<0.05). Laboratory values during the attack and
attack-free periods are shown in Table 3. There was a signif-
icant improvement in acute phase reactants (CRP and ESR)
after initiation of colchicine treatment (p<0.05). At the begin-
ning of colchicine treatment, the median hemoglobin level
was 11.9 g/dl, which increased to 12.7 g/dl at the end of the
first year of colchicine treatment. Diagnosis of FMF was con-
firmed genetically in 88 % of patients. Forty-five patients had
homozygous or compound heterozygous mutations, four pa-
tients had a single mutation, and two patients had no muta-
tions. The most common mutation was M694V (64.5 %) and
the most common genotype was homozygous for M694V
(41.2 %). The frequency of FMF attacks was not affected by
the type ofmutation (p=0.388). However, the severity of FMF
attacks was significantly higher in patients with the homozy-
gousM694Vmutation (p=0.029). The frequency and severity
of FMF attacks were not correlated with the doses of colchi-
cine. The mean colchicine dose was 0.03±0.02 mg/kg/d.

After 1 year of colchicine treatment, the mean height SDS
(HSDS) significantly increased from −0.64±1.20 to −0.26±
1.07 (p<0.001) and the mean weight SDS (WSDS) increased
from −0.60±1.03 to −0.45±0.98 (p=0.008). The mean body
mass index (BMI) SDS at the beginning of colchicine therapy
was −0.33±1.06, which decreased to −0.47±0.98 at the end of
1 year of colchicine treatment (p=0.128, Fig. 1).

Table 1 Disease severity score
Disease
severity

Age at
disease
onset

Attack
frequency
(month)

Arthritis Erysipelas-like
erythema

Amyloidosis Colchicine
dosage (mg/day)

0 >31

1 21–31 <1 1

2 11–20 1–2 Acute + 1.5–2

3 6–10 >2 Protracted + 2

4 <6
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In patients who had no attacks (n=40) during colchicine
treatment, the mean HSDS significantly increased from
−0.539±1.143 to −0.202±1.065 (p<0.001), and the mean
WSDS significantly increased from −0.559±1.088 to
−0.361±1.041 (p=0.002).

In patients who had recurrent attacks (n=11) during colchi-
cine treatment, the mean HSDS increased from −0.984±1.394
to −0.494±1.122 (p=0.051), and the mean WSDS decreased
from −0.761±0.850 to −0.789±0.707 (p=0.816).

In 18 patients who had no attacks, at least one of the acute
phase reactants was elevated during the follow-up. In these pa-
tients, the mean HSDS significantly increased from −0.50±0.84
to −0.22±0.80 (p=0.026), the mean WSDS increased from
−0.70±0.77 to −0.57±0.81 (p=0.182), and the mean BMI
SDS decreased from −0.53±0.83 to −0.64±0.71 (p=0.522).

The mean colchicine dose (0.03±0.02 mg/kg/d, 0.98±
0.045 mg/m2/d) was not significantly different between pa-
tients who had no attacks and those with recurrent attacks
(p>0.05). Patients were divided in two groups according to
low (<1 mg/m2/d) and high doses (>1 mg/m2/d) of colchicine
to determine the effect of drug doses on CRP levels and the
value of CRP in predicting episodes. The area under the curve
of CRP with low-dose colchicine was 0.386 (p=0.474) and
that for high-dose colchicine was 0.576 (p=0.568). Although
there was no statistical significance, the area under the curve
was variable depending on drug doses.

In patients with and without episodes during the follow-up,
colchicine dose and disease severity did not affect WSDS and
HSDS. There were no significant relationships between dis-
ease severity and height and weight gain.

The median hemoglobin level before treatment with col-
chicine was significantly lower than that at the first year of
colchicine treatment (11.9 vs 12.7 g/dl, p<0.05).

Discussion

In this study, the positive effects of colchicine on growth in
prepubertal patients with newly diagnosed FMF were investi-
gated. Our prospective study examined the defining features
of FMF, disease activity, subclinical inflammation, and the
relationships between disease severity and growth. Patients
were evaluated regularly according to Tanner pubertal staging
and pubertal patients were excluded from the study. Therefore,
the effect of puberty on growth was excluded.

Problems of growth and development in children have
been known to occur in many chronic diseases. Most of the
mechanisms have not been clarified. Therefore, further infor-
mation is needed on this issue. Growth retardation in

Table 2 Demographic, clinical, and laboratory features of the patients

Characteristics n (%) or mean±SD

Male/female 22/29 (43.1/56.9)

Age at disease onset (years) 5±2.61 (range 1–10.0)

Age at diagnosis and onset
of treatment (years)

6.4±2.39 (range 1.3–11.0)

Disease severity score 7 (range 4–10)

Fever 44 (86.3)

Abdominal pain 44 (86.3)

Arthritis and arthralgia 31 (60.8)

Chest pain 10 (19.6)

Erysipelas-like erythema 1 (2)

Limb pain with exercise 24 (47.1)

Myalgia 21 (41.2)

Heel pain 7 (13.7)

Vomiting 7 (13.7)

Constipation 7 (13.7)

Diarrhea 6 (11.8)

Lymphadenopathy 5 (9.8)

Oral apthous lesion 5 (9.8)

Splenomegaly 3 (5.9)

Vasculitis 2 (3.9)

Exudative tonsillitis 2 (3.9)

Conjunctivitis 1 (2)

Table 3 Attack and non-attack values of acute phase reactants

(N) Median (minimum–maximum)

CRP (mg/dl) Attack (47) 5.765 (0.4–34)

Non-attack (49) 0.35 (0.1–6.8)

ESR (mm/h) Attack (47) 48 (8–100)

Non-attack (47) 19 (4–61)

Leukocyte (mm3) Attack (49) 12.150 (4600–35.100)

Non-attack (50) 6950 (3500–12.400)

HSDS: height deviation score (mean±SD) 

WSDS: weight deviation score (mean±SD) 

BMISDS: body mass index deviation score (mean±SD) 

Fig. 1 HSDS, WSDS, and BMI SDS at the beginning and 1 year after
colchicine
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inflammatory diseases is thought to be due to inflammatory
cytokines and steroid therapy. Studies with transgenic mice
models have shown that some cytokines that are increased in
FMF attacks might prevent linear growth independent of other
nutritional factors [1, 2]. Moreover, attack periods, loss of
appetite, fatigue, and weakness block weight gain. FMF is a
chronic disease with self-limited attacks and recovery periods.
The frequency of attacks of FMF varies from patient to pa-
tient. Although symptoms are not apparent, subclinical in-
flammation may continue in the long term in FMF.

Limited numbers of studies have investigated the positive
effect of colchicine on growth and development in pediatric
patients. Normal growth in children with FMF under treat-
ment was reported by Zemer et al. for the first time [13, 14].
In 2001, Savgan et al. compared FMF patients who were
treated with colchicine and healthy controls and found no
significant difference between the rate of height growth and
insulin growth factor-1 levels [15]. Zung and colleagues stud-
ied the severity of FMF and the effect of colchicine on the
development of 30 prepubertal children and showed a positive
effect on both height and weight [6]. They emphasized that
early initiation of colchicine had a more positive effect on
height growth. Özçakar and colleagues reported that colchi-
cine, besides preventing FMF attacks, also significantly im-
proved the development of height [5]. In our study, we eval-
uated 51 prepubertal FMFpatients at diagnosis and after 1 year
at follow-up with colchicine therapy. FMF patients showed a
significant increase in height and weight values at first year of
treatment compared with before treatment. The participants’
BMI SDS did not change with treatment. The reason for this
lack of finding in BMI SDS could be because WSDS and
HSDS scores increased.

The youngest patient was 1 year old and the colchicine
dose was 1 mg/m2 or 0.02 mg/kg, without any complications.
Colchicine is a safe drug in the treatment of children with
FMF, even in infancy. The only significant adverse effect re-
ported was diarrhea (in a small number of patients), which can
be controlled by a decrease in colchicine dose and transitory
elevation of transaminases [16]. Our patients did not develop
any severe side effects due to colchicine use.

Colchicine prevents attacks and subclinical inflammation
in FMF [17–20]. In our study, during the 1 year follow-up, of
the 51 patients treated with colchicine, only 11 (21.5 %) had
attacks of FMF. In patients with recurrent FMF attacks, in-
creases in HSDS and WSDS were not significant. In the eval-
uation of patients without episodes with subclinical inflamma-
tion, prevention of clinical episodes with colchicine was
sufficient for height growth. However, prevention of clin-
ical episodes and subclinical inflammation was necessary
for weight gain.

A previous study showed that treatment of FMF patients
with colchicine significantly increased hemoglobin levels and
they were positively correlated with height growth [5]. In our

study, median hemoglobin levels increased after treatment and
were directly proportional to growth.

It was reported that a total of 65% of FMF patients respond
completely to colchicine treatment, 30 % show a partial re-
sponse, and 5 % did not respond to colchicine therapy (9). In
our study, 78.5 % of the patients showed a complete response
to colchicine treatment and none of the patients was colchicine
resistant. We reported in a previous study that anti-interleukin-
1 drug treatment with anakinra or canakinumab was beneficial
in eight patients who were unresponsive to colchicine [21], as
in other case series [22].

Various studies have examined the effect of age of disease
onset and disease severity on growth. In a study by Zung et al.,
the mean age at initiation of colchicine treatment was 4.32±
1.82 years and the mean severity score of the disease was 8.33
±1.65. In Özçakar et al.’s study, the age at initiation of colchicine
treatment was 6.5 years and the severity score of the disease was
six (range, 4–11) [5, 6]. In our study, the age of disease onset was
5 years (1–10 years), age of diagnosis and onset of therapy was
6.4 years (1.3–11 years), and the disease severity score was
seven (range, 4–10). In these previous studies, similar to our
study, the severity of disease did not affect growth [5–7, 15].

Conclusion

Our study shows that early disease onset and homozygosity of
the 694 mutation in FMF cause more severe attacks. Colchi-
cine prevents attacks of FMF and inflammation. The frequen-
cy and severity of attacks of FMF are not correlated with the
dose of colchicine. Even when subclinical inflammation is
present, colchicine allows growth to continue by preventing
attacks. However, suppression of subclinical inflammation
and control of FMF attacks are required for weight gain.

Disclosure None.
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Ethics approval The study was approved by the local hospital ethics
committee and performed according to the Declaration of Helsinki and
Good Clinical Practice guidelines.

Consent to participate Written informed consent was obtained from
every participant.

References

1. Gang N, Drenth JP, Langevitz P et al (1999) A. Activation of the
cytokine network in familial Mediterranean fever. J Rheumatol 26:
890–897

2. De Benedetti F, Alonzi T, Moretta A et al (1997) Interleukin 6
causes growth impairment in transgenic mice through a decrease

1606 Clin Rheumatol (2016) 35:1603–1607



in insulin like growth factor-1: a model for stunted growth in chil-
dren with chronic inflammation. J Clin Invest 99:643–650

3. Bakkaloğlu A (2003) Familial Mediterranean fever. Pediatr
Nephrol 18:853–859

4. Lachmann HJ, Sengul B, Yavuzsen TU, Booth DR, Booth SE
(2006) Clinical and subclinical inflammation in patients with famil-
ial Mediterranean fever and in heterozygous carriers of MEFV mu-
tations. Rheumatology (Oxford) 45:746–750

5. Ozçakar B, Kadıoğlu G, Sıklar Z et al (2010) The effect of colchi-
cine on physical growth in children with familial Mediterranean
fever. Eur J Pediatr 169(7):825–828

6. Zung A, Barash G, Zadik Z, Barash J (2006) Familial
Mediterranean fever and growth: effect of disease severity and
colchicine treatment. J Pediatr Endocrinol Metab 19(2):155–160

7. Türkmen M, Soylu OB, Kasap B et al (2008) Growth in familial
Mediterranean fever: effect of attack rate, genotype and colchicine
treatment. J Pediatr Endocrinol Metab 21(8):789–792

8. Yalçınkaya F, Ozen S, Ozçakar B et al (2009) A new set of criteria
for the diagnosis of familial Mediterranean fever in childhood.
Rheumatology (Oxford) 48:395–398

9. Livneh A, Langevitz P, Zemer D et al (1996) The changing of
familial Mediterranean fever. Semin Arthritis Rheum 26:612–627

10. Pras E, Livneh A, Balow JE Jr (1998) Clinical differences between
North African and Iraqi Jews with familial Mediterranean fever.
Am J Med Genet 75:216–219

11. Marshall WA, Tanner JM (1969) Variations in pattern of pubertal
changes in girls. Arch Dis Child 44:291–303

12. Marshall WA, Tanner JM (1970) Variations in pattern of pubertal
changes in boys. Arch Dis Child 45:13–23

13. Zemer D, Livneh A, Danon T et al (1991) Long term colchicine
treatment in children with familial Mediterranean fever. Arthritis
Rheum 34:973–977

14. Ben-Cherit E, Levy M (1991) Colchicine prophylaxis in familial
Mediterranean fever: reappraisal after 15 years. Semin Arthritis
Rheum 20:241–246

15. Savgan-Gürol E, Kasapçopur Ö, Hatemi S et al (2001) Growht and
IGF-1 levels of children with familial Mediterranean fever on col-
chicine treatment. Clin Exp Rheumatol 19(Suppl 24):72–75

16. Padeh S, Gerstein M, Berkun Y (2012) Colchicine is a safe drug in
children with familial Mediterranean fever. J Pediatr 161:1142–1146

17. Goldfinger SE (1972) Colchicine for familial Mediterranean fever.
N Engl J Med 287:1302

18. Goldfinger S (2009) The inherited autoinflammatory syndrome: a
decade of discovery. Trans Am Clin Climatol Assoc 120:413–418

19. Ozkan E, Okur O, Ekmekci A et al (1972) A new approach to the
treatment of periodic fever. Med Bull Istanbul 5:44–49

20. Zemer D, Revach M, Pras M et al (1974) A controlled trial of
colchicine in preventing attacks of familial Mediterranean fever.
N Engl J Med 291:932–934

21. Başaran Ö, Uncu N, Çelikel BA et al (2014) Interleukin-1 targeting
treatment in familial Mediterranean fever: an experience of pediat-
ric patients. Mod Rheumatol 22:1–4

22. Meinzer U, Quartier P, Alexandra JF et al (2011) Interleukin-1
targeting drugs in familial Mediterranean fever: a case series and
a review of the literature. Semin Arthritis Rheum 41:265–71

Clin Rheumatol (2016) 35:1603–1607 1607


	The effect of colchicine and disease severity on physical growth in children with familial Mediterranean fever
	Abstract
	Introduction
	Materials and methods
	Genetic data
	Statistical analysis

	Results
	Discussion
	Conclusion
	References


