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ABSTRACT

Objective. To assess the long-term
safety and efficacy of canakinumab in
Japanese patients with cryopyrin-asso-
ciated periodic syndrome (CAPS).
Methods. In this open-label phase 3
study, Japanese patients aged =2 years
with CAPS received canakinumab 2-8
mglkg subcutaneously every 8 weeks.
The duration of the core treatment phase
was 24 weeks followed by 22 months ex-
tension phase. The primary objective was
the proportion of patients free of clinical
and serologic relapse at week 24.
Results. The study enrolled 19 Japa-
nese patients (median age, 14 years;
range, 2-48 years) with CAPS [MWS, 7
(36.8%); NOMID, 12 (63.2%)] for a me-
dian of 109 weeks. Fifteen patients (79%)
achieved a complete response by day 15,
18 (94.7%) by week 24 and all by week
48. At the end of the study, 18 (95%) were
free from relapse and 11 (57.9%) were
assessed as having no disease activity by
the PGA. Thirteen (68%) patients (MWS,
4; NOMID, 9) had their canakinumab
dose increased during the trial. All pa-
tients experienced at least one adverse
event (AE), the most common being in-
fections (100%) and 5 (26.3%) reported
serious AEs. No deaths were reported
and the only patient who discontinued the
study early withdrew consent.
Conclusion. Regular canakinumab
treatment every 8 weeks at dose levels
from 2-8 mglkg, based on the clinical
need, represents a successful strategy
to induce rapid and complete response
while maintain long-term disease con-
trol in Japanese patients with CAPS.
The safety profile of canakinumab was
consistent with that observed from pre-
vious studies.

Introduction
Cryopyrin-associated periodic ~ syn-
drome (CAPS), a group of rare genetic,

life-long, auto-inflammatory diseases,
comprises a spectrum of disease activ-
ity from the mildest form familial cold
auto-inflammatory syndrome (FCAS)
through  Muckle—-Wells ~ Syndrome
(MWS), to the most severe form, ne-
onatal-onset multisystem inflammatory
disease/chronic infantile neurologic
cutaneous articular syndrome (NO-
MID/CINCA) (1-3).

The characteristic features of CAPS are
recurrent episodes of urticarial rash,
fever and joint inflammation. FCAS
symptoms usually arise after cold ex-
posure (1). MWS is frequently associ-
ated with late-onset complications such
as sensorineural deafness and amyloi-
dosis (2). NOMID has a neonatal on-
set and is characterised by early-onset
complications in the central nervous
system (CNS), bones and eyes (4).
CAPS results from mutations in the
cryopyrin-encoding gene, NLRP3 (5-9).
Cryopyrin is a vital part of the inflamma-
some complex, which in turn activates
caspase-1, inducing excessive produc-
tion of the cytokine interleukin-1 beta
(IL-1p) by activation of pro-IL-1f (10).
This results in systemic inflammation in
the form of fever, leucocytosis, thrombo-
cytosis and the production of cytokines
such as IL-6, inducing the synthesis of
serum amyloid A (SAA) and C-reactive
protein (CRP) (11). The role of IL-1p
in the pathogenesis of CAPS has been
confirmed in previous studies of patients
with CAPS who achieved complete re-
sponse after receiving treatment with
IL-1 inhibitors (12-17).
Canakinumab, a selective, human anti-
IL-1p monoclonal antibody (18), pro-
vides prolonged IL-1f inhibition (19,
20). It is approved for the treatment of
patients with FCAS and MWS in the
United States (21) and for patients with
all three phenotypes in Europe (22) and
Japan (23).
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In a previous phase 3 CAPS study,
canakinumab [150 mg subcutaneously
(s.c.) every 8 weeks (q8wk)] demon-
strated rapid, complete and sustained
efficacy without any consistent pat-
tern of side effects (24). In the present
study, the long-term safety and efficacy
of canakinumab dosed from 2 mg/kg
(150 mg maximum) to 8 mg/kg (600
mg maximum) was assessed in Japa-
nese CAPS patients. Here, we report
the full analysis results from the study,
including results of special safety as-
sessments such as audiological, oph-
thalmological and neurological testing.

Methods

Study design

This was an open-label, phase 3, sin-
gle-treatment arm safety and efficacy
study of canakinumab in Japanese
CAPS patients, conducted at 3 centres
from October 2009 to February 2012.
The study had a 24-week core phase
followed by an extension phase that
lasted 22 months.

Dose regimens

The standard dose was 150 mg or 2 mg/
kg in patients with body weight <40
kg s.c. q8wk. Patients who could not
achieve or maintain complete response
were permitted stepwise uptitration to a
maximum dose of 600 mg (or 8 mg/kg
if <40 kg) q8wk. (25) The dose interval
could be reduced if the patient could
not maintain an adequate response at
the maximum dose given q8wk.

Patients

The enrolled patients were male or fe-
male, over 2 years of age with a clinical
diagnosis of FCAS, MWS or NOMID,
and were either treatment-naive or had
received prior treatment. Patients with
prior anakinra exposure had a wash-
out period of =6 hours. Patients could
continue methotrexate, concomitant
NSAID and/or oral steroid if they were
on a stable dose (oral steroids <0.4 mg/
kg/day prednisone equivalent) for at
least 4 weeks before the screening visit.

Efficacy assessments

The primary efficacy endpoint was the
proportion of patients who did not ex-
perience a relapse at Week 24. Relapse
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Table I. Baseline demographics and dis-
ease characteristics.

Characteristics Canakinumab
(n=19)
Sex, n (%)
Male 12 (63.2)
Female 7 (36.8)
Age (years)
Median (range), n (%)
>2-<12 8(42.1)
>12-<16 3(15.8)
=16 8 (42.1)
Weight (kg), n (%)
<40 14 (73.7)
>40 5(26.3)

BMI (kg/m?)

Median (range) 17.2 (13.5-21.5)

Diagnosis, n (%)

FCAS 0
MWS 7 (36.8)
NOMID 12 (63.2)
Molecular diagnosis of NLRP3 17 (89.5)
mutation, n (%)
Previous use of anakinra, n (%) 10 (52.6)
C-reactive protein (mg/L);
(normal value: <10 mg/L)
Median (range) 33.0(1.0-132)

Serum Amyloid A (mg/L);
(normal value: <10 mg/L)

Median (range) 236 (2.6-1380)

BMI: body mass index; FCAS: familial cold au-
toinflammatory syndrome; MWS: Muckle-Wells
syndrome; NOMID: neonatal-onset multisystem
inflammatory disease; NLRP3: NOD-like recep-
tor family, pyrin domain containing 3; SD: stan-
dard deviation.

was defined as both clinical [physi-
cian’s global assessment (PGA) of
auto-inflammatory disease activity or
assessment of skin disease > minimal]
and serological relapse (CRP >30 mg/L
and/or SAA >30 mg/L) in a patient who
had achieved complete response (clini-
cal and serological remission). Clinical
remission was defined as PGA of auto-
inflammatory disease and assessment
of skin disease <minimal. Serological
remission was defined as CRP <10
mg/L and/or SAA <10 mg/L. The sec-
ondary efficacy assessments included
the PGA of autoinflammatory disease
activity, levels of CRP and SAA, and
assessment of CNS remission [mean
weekly headache score (from daily di-
ary) <0.5 and a white blood cell count
(WBC <15 cells/mm?®) in the cerebro-
spinal fluid (CSF) when a lumbar punc-

ture was performed] and CNS relapse
(mean weekly headache score =0.8
after CNS remission) in patients with
NOMID. Lumbar puncture was per-
formed at the investigator’s discretion
based on the presence of CNS signs
and symptoms. Physicians assessed
PGA, urticaria, arthralgia, myalgia,
headache/migraine, conjunctivitis, fa-
tigue or malaise and other symptoms
by using a 5-point scale (absent, mini-
mal, mild, moderate or severe).

Safety assessments

Safety was assessed by reported AEs
and serious AEs (SAEs), as well as spe-
cial assessments including audiogram
and ophthalmological assessments.
Also, visual fields testing and retinal
photography were performed; stereo
images of the papilla evaluated papil-
loedema severity in all patients) and
brain and inner ear magnetic resonance
imaging (MRI) was done. Neurological
findings were assessed by a neurology
consultant focusing on signs of chronic
meningitis, chronic headaches, and fe-
ver and vomiting; headache, fever and
vomiting were rated on a scale 0—4 (by
severity) by the patient or parent. Au-
diogram, ophthalmological and neu-
rological assessments were performed
every 6 months from screening until
study end with MRI done at screening,
6 months, and then yearly (assessments
within 6 months of baseline counted as
baseline testing).

The study was conducted as per the
ethical principles of the Declaration
of Helsinki and Good Clinical Prac-
tice guidelines and was approved by an
independent ethics committee in each
hospital. All patients =20 years of age
and parents or legal guardians of pa-
tients <20 years of age provided written
informed consent.

Statistical methods

The full analysis set and safety set
included all patients who received at
least one dose of canakinumab during
the study. Given the small sample size,
the data are presented in a descriptive
manner only without missing value
imputation. AE coding was done using
the Medical Dictionary for Regulatory
Activities.
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Fig. 1. Patient disposition.

*Dose uptitrated from 2 mg/kg or 150 mg to a maximum dose of 600 mg or 8 mg/kg for patients with body weight <40 kg every 8 weeks. EOS, end of study;
MWS: Muckle—Wells Syndrome; NOMID: neonatal-onset multisystem inflammatory disease.

Results

Patients, demographic

and baseline characteristics

A total of 19 Japanese CAPS patients
(12 with NOMID, 7 with MWS) were
enrolled with a median age of 14 years
(range, 2-48 years) (Table I) (25), of
whom 18 (94.7%) completed the study
(Fig. 1). One patient discontinued the
study early after withdrawing consent.

Treatment with canakinumab

The overall median duration of exposure
was 763 days (range, 59-817 days). In
13 (68.4%) patients (4 MWS, 9 NO-
MID), canakinumab dose was adjusted,
and for 5 (38.5%) NOMID patients, dos-
ing interval was also shortened (Fig. 1).
Eight (42.1%) patients were uptitrated
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to 8 mg/kg (or 600 mg) q8wk; dosing
frequency was shortened for 4 of these
patients to maintain response. Three of
the 4 patients had their dose reduced to
6 mg/kg with the gowk interval change,
whereas one maintained the prior dose
of 600 mg but the dosing interval was
reduced to q6wk. The last patient with a
reduced dosing interval received 6 mg/
kg q6bwk from Day 49 onwards without
first receiving 8 mg/kg q8wk. Two of the
youngest NOMID patients required dose
uptitration, and the increased dose was
well tolerated. All 19 patients had con-
comitant medications usage (Table II).

Efficacy
Relapse assessment
All 19 patients achieved complete re-

sponse by the end of the study; 13
(68%) by Day 15 and 18 (94.7%) by
Week 24 (Table III), with the 19% by
day 316.

The percentage of patients with relapse
decreased over time and is detailed
by study phase in Table III. Of the
18 patients who achieved a complete
response by Week 24, 14 (77.8%) re-
mained relapse-free during that period.
Of the 4 patients with relapse, 3 had
NOMID and 1 had MWS. Between
Week 48 and the end of the study, only
1 patient (5.3%) had a relapse.

Auto-inflammatory disease activity

The PGA of auto-inflammatory disease
activity assessment showed that the
percentage of patients with absence of
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Table II. Most commonly taken concomi-
tant medications during the study.

ATC class Canakinumab
Preferred term n=19
n (%)
Corticosteroids
Glucocorticoids 16 (84.2)
Corticosteroids-plain 15 (78.9)
Corticosteroids for local oral 14 (73.7)
treatment
Corticosteroids acting locally 13 (68.4)

Corticosteroids-weak (group I) 12 (63.2)
Cephalosporins and related 13 (68.4)
substances
Anilides 11 (57.9)
Other antihistamines for systemic use 11 (57.9)
Other antiallergics 11 (57.9)
Macrolides 11 (57.9)
Propionic acid derivatives 10 (52.6)
Antiinflammatory preparations and 10 (52.6)
non-steroids for topical use
Heparin group 10 (52.6)

disease activity increased from 10.5%
at baseline to 57.9% at study end (Fig.
2A). At the end of the study, no patient
had moderate or severe disease activ-
ity. Similar improvements were evident
in the individual component symptom
scores of disease activity (Fig. 2B-G).

Inflammatory markers

The CRP and SAA levels declined
steadily throughout the study (Fig. 3A
and B). At Day 8, there was a 70% re-
duction from median baseline CRP,
which reduced further to a 72.7% re-
duction at Week 24, and an 86% reduc-
tion at study end. Similarly, by Week
24, the median baseline SAA levels
(236 mg/L) had reduced to 15.7 mg/L
(76.9%), and at study end, the levels
had reduced to a median of 14.3 mg/L,
a 92.8% reduction from baseline.

Specific assessments in NOMID
patients

* CNS relapse and remission

Of the 12 NOMID patients, 9 (75.0%)
had CNS remission at Week 24 and 7
(58.3%) at Week 48 and at study end.
Three patients had a CNS relapse during
the core phase and 9 during the exten-
sion phase; however, no patient had a
CNS relapse from Day 701 to study end.

* CSF findings

CSF collection was performed in 12
patients (3 MWS, 9 NOMID), 11 at
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Table III. Relapse assessment.

n (%) At Week 24 At Week 48 At end of study
(n=19) (n=19) (n=19)
Complete response 18 (94.7) 19 (100) 19 (100)
Relapse following achievement of complete
response (clinical and serological) 4(22.2) 3(15.8) 1(5.3)
Clinical relapse 6(33.3) 4 (21.1) 1(5.3)
Serological relapse 6(33.3) 8(42.1) 5(26.3)

Complete response, PGA of auto-inflammatory disease activity and assessment of skin disease <minimal
and CRP <10 mg/L and/or SAA <10 mg/L; clinical relapse, PGA of auto-inflammatory disease activity or
assessment of skin disease =minimal; serological relapse, CRP >30 mg/L and/or SAA >30 mg/L.

CRP: C-reactive protein; PGA: physician’s global assessment of auto-inflammatory disease activity;

SAA: serum amyloid A.

baseline, 7 during Week 1, 8 at Week
24,7 at Week 48, 5 at Week 72, and 2
at Week 100.

At baseline, 7 patients who had discon-
tinued anakinra within 48 hours had a
median CSF protein of 180 mg/L and
a median CSF total WBC of 15 cells/
mm?. The median CSF protein and total
WBC counts for the remaining 4 anak-
inra-naive patients were 490 mg/L and
192 cells/mm?, respectively.

At Week 24, the median CSF protein
(270 mg/L) and median total WBC
count (79 cells/mm?®) were lower for pa-
tients with previous anakinra use than
in anakinra-naive patients (median CSF
protein 360 mg/L; median total WBC
count 140 cells/mm?) .

Canakinumab was not detected in the
CSF at Day 2 in any of the 6 patients
who had CSF pharmacokinetic (PK)
measurement. At the beginning of
Week 24 until Week 100, canakinumab
was detected with concentrations rang-
ing between 0.0521 and 0.379 mg/L in
8 out of 13 patients who had a CSF PK
measurement.

Safety

AEs, SAEs, other significant AEs

and deaths

All patients experienced at least one AE
during the study, with the most com-
mon being upper respiratory tract in-
fections in 14 (73.7%) patients (Table
IV). The frequency and pattern of AEs
did not show a meaningful change with
time (Table IV). SAEs were reported
in five patients: one 4 year-old female
with MWS had multiple infections over
the study (Epstein—Barr virus and sus-
pected parvovirus later with mumps
meningitis and then herpes zoster; on

concomitant methotrexate and predni-
solone); pneumonia (n=1); sinoatrial
block and headache (n=1); asthma
(n=1); and appendicitis (n=1). There
were no permanent discontinuations
because of AEs/SAEs. In one patient,
the dose was delayed 5 days because of
parotitis. Severe diffuse vasculitis was
reported in one NOMID patient from
Day 4 onwards, however, the investiga-
tor did not suspect it to be canakinum-
ab-related. Mild injection-site reaction
was reported in one NOMID patient (at
Day 143), which resolved without in-
tervention. The frequency and pattern
of AEs reported in patients whose dose
was increased or whose dosing interval
decreased was similar to those without
any dose adjustment. No deaths were
reported during the study.

Special safety assessments
Audiological assessment

Of the 19 enrolled patients, 16 (84.2%)
had an abnormal, clinically significant
assessment at baseline. By the end of
the study, three patients (15.8%) had
their audiogram shift to normal. At the
end of the core phase (Week 24), two
patients had shifted to normal and an
additional two shifted to normal as-
sessment at study end; however, one of
the patients with a change to normal by
Week 24 returned to abnormal at Day
504. The 3 with a normal baseline tests
remained normal.

Ophthalmological assessment

Of the 19 patients, 9 (47.4%) at base-
line had an abnormal clinically signifi-
cant ophthalmological assessment and
2 (10.5%) had an insignificant test. At
study end, one patient each with ab-

Clinical and Experimental Rheumatology 2017



A. Physician’s global assessment of auto-inflam-
matory disease activity.
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E. Headache/migraine
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Fig. 2. Summary of assessment of autoinflammatory disease activity* (full analysis set).
*Assessed using 5-point scale: absent, minimal, mild, moderate, severe.

normal clinically significant and clini-
cally insignificant assessment shifted
to normal. There was no change from
the baseline assessment for rest of the
patients.

Clinical and Experimental Rheumatology 2017

Neurological assessment

At baseline, five of the 19 (26.3%) pa-
tients had an abnormal neurological as-
sessment that was clinically significant
and one patient had an insignificant

abnormal assessment. At study end,
2 patients with a clinically significant
abnormal baseline test had normalised
and 1 with baseline normal test de-
veloped a clinically significant abnor-
mal test. The neurological assessment
for the remaining 16 patients did not
change from their baseline assessment.

MRI assessment of the brain

Of the 19 patients, baseline MRI assess-
ments for 11 were normal, 4 (21.1%)
showed a clinically significant abnor-
mality (mild brain atrophy and sulci
enlargement) and another 4 (21.1%)
showed a clinically insignificant ab-
normality. At the last MRI assessment
during the study, no further change was
observed in patients. Follow-up MRI
scans were performed after study end
on 3 of the 4 patients with clinically
insignificant baseline tests, with 1 nor-
malising and 2 remaining unchanged.

MRI assessment of the inner ear
(patients with NOMID)

Of the 12 patients with NOMID, 2
(16.7%) had abnormal clinically sig-
nificant MRI inner ear scans. The
MRI scan for one patient showed mild
spotty enhancement on the left basal
portion of the cochlear nerve, and for
the other, it showed deformity of the
external semicircular duct and inter-
nal acoustic meatus. Follow-up scans
were assessed as normal.

Discussion

This was the first study assessing the
long-term safety and efficacy of canak-
inumab treatment in Japanese CAPS
patients, including special safety pa-
rameters related to long-term disease
complications and allowing canaki-
numab dose adjustments up to 8 mg/
kg (or 600 mg maximum) based on
the clinical need. This strategy was
successful as evidenced by complete
response observed in 68% of patients
by Day 15, which increased to 94.7%
at Week 24, with 77.8% of patients
being free of relapse. The remaining
patient, who had not shown complete
response within 24 weeks, achieved
complete response by Week 48. Hence,
by the end of the study, all enrolled pa-
tients had achieved complete response.
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A. Change in CRP levels across time points.
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B. Change in SAA levels across time points.
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Fig. 3. Assessment of
inflammatory markers.

End of Study

L

End of Study

Maintained long-term efficacy was
demonstrated with very few relapses
observed in only 5.3% patients (clini-
cal relapse, 5.3%; serological relapse,
26.3%) by the end of the study.

During the study, most of the patients
(68.4%) required dose adjustments,
more commonly required in patients
with NOMID (75%) compared with
patients with the less severe MWS
(57%) phenotype. This suggests that an
efficacious canakinumab dose and con-
centration of canakinumab, based on
individual patient response, is required
for successful control of clinical signs
and symptoms of different CAPS phe-
notypes. As demonstrated by Caorsi et
al., 2013 (26), canakinumab dose lev-
els were driven by phenotype severity
as the majority of dose adjustments oc-
curred in patients with NOMID. The
intensified dose regimens were found
to be efficacious and without any ad-
ditional side effects related to an in-
creased dose.

Almost all patients (94.7%) completed
the entire study duration (core plus ex-
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tension phase) successfully. The total
median exposure of 768 days was also
noteworthy. These two observations to-
gether demonstrate that canakinumab
was well-tolerated in CAPS patients
for both standard and higher doses ad-
ministered q8wks or more frequently.
There was no discontinuation because
of unsatisfactory therapeutic effect.

As no canakinumab exposure was de-
tected in the CSF as early as two days
after initiation of canakinumab treat-
ment but reached levels up to 0.346
mg/L at later assessments, it was spec-
ulated that penetration of canakinumab
into the CSF may take longer exposure
time to reach a steady state.

CAPS is known to be associated with
aseptic meningitis. No patient demon-
strated full resolution of their aseptic
meningitis in the study with canaki-
numab dosed up to 8 mg/kg. Similar to
systemic inflammation, it is believed
that chronic meningitis in patients
with CAPS is also caused by excessive
production of IL-1. However, further
studies are needed to determine if this

is due to CSF penetration of plasma
IL-1P that occurs because of disrup-
tion of blood—brain barrier, which was
caused by inflammation or activation
of microglia as a result of a NLRP3
mutation. In this study, canakinumab
did penetrate into the CSF, but it re-
mains unclear whether there is a linear
correlation between canakinumab dose
and CSF concentration which may re-
sult in resolution of the subclinical
aseptic meningitis. Further studies us-
ing higher canakinumab doses as well
as initiating therapy as early as pos-
sible to prevent the consequences of
long-term CSF inflammation might be
helpful.

The results of the special safety as-
sessments suggested a possibility that
canakinumab may modify mid to long-
term disease outcome. It has been also
reported that long-term treatment with
IL-1 inhibitor stabilised the progres-
sion of hearing loss in patients with
severe CAPS (30). Patients who had
normal audiological, ophthalmological
and neurological assessments at base-
line did not show any abnormalities de-
velop during the trial while receiving
canakinumab. In patients with abnor-
mal assessments at baseline, a shift to
normal was observed in 18.2% of pa-
tients in ophthalmological assessment
and 10.3% of patients in neurological
assessment by the end of the study.
Moreover, audiological assessments
shifted to normal in 15.7% of patients
(29). Canakinumab had no effect on
the underlying disease-related long-
term changes that were detected on the
MRI assessment of the brain at base-
line. However, the MRI assessments
of the inner ear were normal for the
two patients who had abnormal find-
ings at baseline during follow-up scan
at the end of the study. These findings
demonstrate efficacy of canakinumab
in treating sensorineural deafness, im-
proving visual acuity and reversing
short-term auditory complications of
CAPS, which can be assessed by au-
diogram, routine neurological exami-
nation and MRI of inner ear. Although
the trial had a small sample size and
did not have a matched placebo con-
trol, the totality of these assessments
demonstrates that canakinumab may
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Table IV. Adverse events® (>10% during any study period) regardless of study drug by

preferred term.

Preferred term At the end of At the end of End of
24 weeks 48 weeks study
n=19 n=19 n=19
Abdominal pain upper 2(10.5) 2(10.5) 2(10.5)
Acne 2 (10.5) 2 (10.5) 2(10.5)
Aphthous stomatitis - - 2(10.5)
Allergic cough - 2(10.5) 2 (10.5)
Asthma - 1(5.3) 2(10.5)
Bronchitis - 1(5.3) 3(15.8)
Conjunctivitis 1(5.3) 1(5.3) 2(10.5)
Allergic conjunctivitis - 1(5.3) 3(15.8)
Constipation 1(5.3) 2 (10.5) 2 (10.5)
Cough 2 (10.5) 3(15.8) 3(15.8)
Deatness neurosensory - - 2 (10.5)
Diarrhoea 2(10.5) 2 (10.5) 4(21.1)
Dental caries - 1(5.3) 3(15.8)
Dry skin 2(10.5) 2(10.5) 2 (10.5)
Eczema 1(5.3) 1(5.3) 3(15.8)
Gastroenteritis 6(31.6) 6(31.6) 7 (36.8)
Headache - 1(5.3) 2 (10.5)
Heat rash 1(5.3) 2 (10.5) 2 (10.5)
Hordeolum - 1(5.3) 2 (10.5)
Hypertension 2 (10.5) 2 (10.5) 2 (10.5)
Impetigo - - 2 (10.5)
Influenza - - 2 (10.5)
Nasopharyngitis 7(36.8) 8(42.1) 10 (52.6)
Oropharyngeal pain 1(5.3) 2(10.5) 2 (10.5)
Otitis media 1(5.3) 2 (10.5) 4(21.1)
Acute otitis media - - 2 (10.5)
Pneumonia 1(5.3) 2(10.5) 2(10.5)
Allergic rhinitis - 1(5.3) 2 (10.5)
Rhinorrhoea 3(15.8) 3(15.8) 3(15.8)
Seasonal allergy - - 3(15.8)
Sinusitis 1(5.3) 2(10.5) 5(26.3)
Stomatitis 2 (10.5) 2 (10.5) 5(26.3)
Upper respiratory tract infection 3(15.8) 6 (31.6) 14 (73.7)
Urticaria 2 (10.5) 3(15.8) 3 (15.8)
Vomiting - - 2 (10.5)

*Adverse events for each study period are from the beginning until the end of that study period.

prevent neurological progression and/
or reversal of some neurological mani-
festations of MWS and NOMID.

The safety findings were consistent
with results from previous studies of
canakinumab in CAPS and other in-
dications such as systemic juvenile
idiopathic arthritis (24, 27, 28), with
infections as the most common type
of AE. No new safety signals were ob-
served in patients. In the present study
with canakinumab, only 5.2% patients
showed a mild injection-site reaction,
which resolved without any interven-
tion. This compares favourably with
the 20% injection-site reaction rate re-
ported for the daily injection regimen
of anakinra (30).

The response of Japanese patients with
CAPS to canakinumab is in line with
results from the phase III study con-
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ducted in white patients (24), in which
97% of patients achieved complete
remission with canakinumab and in-
fections were the most common AEs
(65.7%) encountered. The data from
this trial support that the efficacy and
safety profile of canakinumab is inde-
pendent of the ethnic background of
the patient.

The strength of this study is the long
duration for which the efficacy and
safety of canakinumab in CAPS could
be demonstrated. However, the study
had limitations with regard to its small
sample size (a consequence of the ex-
ceedingly low CAPS prevalence) and
the open-label study design. Moreover,
no patient with FCAS was enrolled,
and hence it is difficult to reach a con-
clusion from this study on canakinum-
ab treatment of FCAS.

Conclusions

Canakinumab treatment demonstrated
early, complete and sustained efficacy
over a long period in Japanese patients
with CAPS, including patients from 2-4
years of age. Allowing stepwise canak-
inumab dose uptitration to 8 mg/kg (or
600 mg for patients >40 kg) to achieve
and maintain remission is a successful
strategy, especially in those with severe
disease phenotypes. The required dose
and frequency of canakinumab was de-
pendent on the severity of the pheno-
type of the disease and appeared to be
less determined by age. Canakinumab
dosed up to 8 mg/kg used for a long
period of time showed a safety profile
consistent with that observed from pre-
vious studies.
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