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Objective: To evaluate the effect of canakinumab on growth parameters of patients with
autoinflammatory diseases.  Methods: This retrospective study included Colchicine resistant
familial Mediterranean fever (FMF), Mevalonate kinase deficiency (MKD), Tumor necrosis
factor receptor-associated periodic fever syndrome (TRAPS), Deficiency of adenosine
deaminase 2 (DADA2) patients treated with canakinumab for at least six consecutive months.
Results: Eleven patients with FMF, 9 with MKD, 3 with TRAPS, and 1 with DADA2 were
included. The median age (range) at diagnosis and drug initiation was 6.06 (1.45-16.06)
years and 9.72 (1.82-19.11) years, respectively. The mean weight, height, and BMI SD scores
significantly increased after canakinumab. There were significant improvements in laboratory
parameters and disease activities. However, growth parameters after the drug did not differ
according to gender, the duration of diagnostic delay, and age at the diagnosis. Conclusion:
Canakinumab seems to have a positive effect on growth in patients with autoinflammatory
diseases by controlling disease activity and inflammation.
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Autoinflammatory diseases are a group of
disorders characterized by unprovoked,
recurrent, sterile inflammation episodes [1],
the various conditions reported include

Familial Mediterranean fever (FMF), Tumor necrosis
factor receptor associated periodic fever syndrome
(TRAPS), Mevalonate kinase deficiency (MKD). FMF is
the most encountered AIDs caused by mutation in MEFV,
characterized by recurrent fever, serositis, arthralgia or
arthritis [1,2]. TRAPS is caused by autosomal dominant
mutations in TNFRSF1A. The clinical features include
recurrent fever, abdominal pain, pleuritis, myalgias,
arthralgias, periorbital edema, and conjunctivitis.
Mevalonate kinase deficiency (MKD) is a rare disorder
caused by mutations in MVK. The clinical features of
MKD are early onset of recurrent fever episodes
accompanied by lymphadenopathy, erythematous skin
rashes, hepatomegaly, splenomegaly, arthritis, and
gastrointestinal symptoms [3]. Auto-inflammatory
diseases are disorders of the innate immune system
results in overproduction of proinflammatory cytokines,
including IL-1β [2]. FMF, MKD, and TRAPS are
classified in IL-1–mediated diseases [1]. IL-1 blocking
agents, including canakinumab, an anti-IL-1β
monoclonal antibody, have been approved for the
treatment of these diseases [2,4-6].

Growth parameters are well-known indicators of a
child well-being that mostly affected in children with
chronic inflammatory diseases or autoinflammatory [7-
9]. Although, there are several reports on effect of
colchicine on growth parameters of FMF [8,10,11], to our
knowledge the effects of canakinumab on growth
parameters of autoinflammatory diseases have not been
investigated so far.

METHODS

This study had a retrospective design and included
colchicine resistant FMF, MKD, TRAPS, and deficiency
of ADA2 (DADA2) patients, treated with canakinumab
for at least six consecutive months. All patients were
diagnosed and followed by a same pediatric
rheumatologist in our tertiary referral center. FMF
patients were diagnosed according to Tel Hashomer
Diagnostic criteria [12] and diagnosis were supported by
MEFV analysis. Colchicine-resistant patients were
defined according to Turkish FMF study group [13].
Disease activity of patients with FMF, MKD and TRAPS
were calculated retrospectively before and after
canakinumab by using the Autoinflammatory Diseases
Activity Index (AIDAI) [14].

Diagnosis of MKD was confirmed by genetic analysis
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and the patients with bi-allelic mutations in MVK were
considered as MKD. TRAPS patients were diagnosed
according to the genetic analyzes of TNFRSF1A. The
diagnosis of DADA2 was confirmed by mutations in
CECR1. We utilized the MEFV, MVK, TNFRSF1A, and
CECR1 analysis as molecular diagnostics tools by using a
next-generation sequencing platform (MiSeq System,
Illumina, San Diego, CA, USA).

Demographic parameters, including age, gender,
clinical manifestations, medical data of the patients were
retrospectively obtained from medical files. Complete
blood count, acute phase reactants (APRs), including
erythrocyte sedimentation rate (ESR) and C-reactive
protein (CRP), studied before and after canakinumab
administration were also collected from medical files.

Growth parameters, including weight, height, and
BMI were recorded. Height (cm) and weight (kg) were
preferentially measured in the morning at each visit by the
same operator with the same type of stadiometer
(Harpender). Standard deviation (SD) scores of growth
parameters were calculated by anthropometric references
in Turkish children [15]. The study protocol was
approved by local Ethics Committee. Written informed
consent was obtained from legal guardians of each patient
before the study.

Statistical analysis: The SPSS 20.0 statistical software
(IBM SPSS Statistics) was utilized. Kolmogorov-
Smirnov test, stem-and-leaf diagram, and the histogram
was utilized for the confirming the normality of
distribution of growth indices. Paired-sample t-test was
used for comparing two dependent variables in the same
study group and Wilcoxon signed rank test was used for
two independent variables. The statistical level of
significance for all tests was considered to be 0.05.

RESULTS

Totally 24 patients (13 males) with auto-inflammatory
diseases were included to the study. Eleven (45.8%)
patients had diagnosis of FMF, 9 had MKD, 3 had TRAPS,
and one had DADA2. Present study also contains the data
of 10 patients reported in the previous study [16], whose
growth parameters were available.  A girl patient had a
Met694Val/null mutation in MEFV besides the diagnosis of
DADA2, which was reported previously, elsewhere [3].
The median age at diagnosis was 6.06 (range, 1.45-16.06)
years. The mean age at study time was 11.29±5.21 years.
The median diagnostic delay was 2.67 years (0.24-15.56).
The median age at canakinumab initiation was 9.72 (range,
1.82-19.11) years, and median follow-up during treatment
was 1.59 (range, 0.56-4.33) years; and the median dose
used was 10 (4-27) doses.

Patients with FMF had recurrent fever attacks
accompanying with abdominal pain, increased APRs and
were given colchicine together with canakinumab. One of
the FMF patients also had polyarticular chronic arthritis
which were treated unsuccessfully with etanercept before
canakinumab. HIDS patients showed recurrent fever
attacks together with gastrointestinal symptoms and
enlarged lymphadenopathies. They were given colchicine
before the diagnosis of HIDS. All three TRAPS patients
had recurrent fever attacks and were given colchicine
before canakinumab. One of the patients with TRAPS also
had IgA nephropathy and was given methylprednisolone
and cyclosporine before canakinumab [17]. The DADA2
patient had hepatosplenomegaly, nephrotic range
proteinuria, low serum immunoglobulin G, and
immunoglobulin M levels and was diagnosed with renal
amyloidosis. He was given methylprednisolone,
cyclosporine, and colchicine before canakinumab [2],
colchicine treatment was continued thereafter with
canakinumab.

Disease activities of the patients were evaluated,
except for the DADA2 patient because of the
unavailability of activity score. Only one FMF patient
with chronic arthritis was not in remission according to
the AIDAI score after CAN. White blood cell and platelet
counts, ESR, and CRP levels significantly decreased after
canakinumab (Table I).

The mean weight, height, and BMI SD scores after
therapy were significantly higher than before (Table I).
The growth parameters after canakinumab did not differ
significantly with gender and age-group at diagnosis (<6
year and ≥6 year) or follow-up duration (less than or more
than 3 years).

DISCUSSION

In the present study, mean height, weight, and BMI SD
scores of the patients with autoinflammatory diseases
significantly increased after canakinumab treatment.
Growth parameters after canakinumab did not differ
according to gender, the duration of diagnostic delay and
age at diagnosis. Controlling disease activity with the
drug in these patients suppressed ongoing inflammation,
which may explain the significant improvements in
growth parameters.

We recently reported the canakinumab experience in
14 colchicine-unresponsive FMF patients. Attack
frequency, proteinuria, and acute phase reactants,
including ESR and CRP, were significantly decreased
after the drug [16]. In the present study, depicting
improvement in growth parameters, acute phase reactants
and disease activity in patients with AIDs on
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canakinumab further suggests its effectiveness in those
patients.

The effect of anti-interleukin 1 blocking agents, either
anakinra or canakinumab, were also presented in eight
colchicine-unresponsive FMF patients in a previous
report [18]. Moreover, the effectiveness of canakinumab
for the treatment of autoinflammatory diseases has been
investigated in another study, in where colchicine
resistant FMF, MKD and TRAPS patients were included.
It was efficacious in controlling and preventing flares in
those patients [5].

Even though, the heterogeneity of the study
population, small number of patients, retrospective
design and data collection are the limitations, the rarity of
the autoinflammatory diseases and having no data on
growth parameters in those treated with canakinumab
make the present study valuable. Another limitation of the
study is the lack of investigation about environmental
factors, including diet and physical activity. Therefore,
prospective and even multicenter studies conducted on a
large number of AIDs patients are needed to clarify the
effect of canakinumab on growth in patients with auto-
inflammatory disease.
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WHAT THIS STUDY ADDS?

• Canakinumab treatment has positive effects on growth parameters in children with autoinflammatory diseases.

Table I  Growth and Laboratory Parameters of Patients With an Autoinflammatory Disease Before and After Canakinumab
Treatment (N=13)

Parameters Before treatment After treatment P

White blood cell per mm3, median (range) 8665 (4730-74200) 6350 (4300-12200) 0.003
Hematocrit (%), mean (SD) 34.7 (4.78) 36.9 (3.96) 0.1
Platelet count per mm3, mean (SD) 406000 (123900) 269000 (73550) 0.01
Erythrocyte sedimentation rate (mm/h), median (range) 41 (22-120) 10.50 (2-36) 0.001
C-reactive protein (mg/dL), median (range) 4.1 (1.1-29.2) 0.1 (0.1-1.6) 0.001
AIDAI score, median (range) 26 (15-54) 0 (0-35) 0.001
Weight SD score, mean (SD) -0.80 (1.13) -0.25 (1.18) 0.002
Height SD score, mean (SD) -0.35 (1.09) 0.04 (1.10) 0.006
Body mass index SD score, mean (SD) -0.74 (1.20) -0.14 (1.10) 0.005

AIDAI; Autoinflammatory Diseases Activity Index.
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