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ABSTRACT

Objective. Cryopyrin-associated peri-
odic syndromes (CAPS) are dominant-
ly-inherited autoinflammatory diseases.
The uncontrolled IL-13 overproduc-
tion observed in these patients is the
rational basis to treat them with anti-
IL-1 drugs. The objective of this study
was to evaluate the efficacy and safety
of treatment with the long-lasting fully
humanised anti-IL- 13 monoclonal anti-
body canakinumab in a Spanish cohort
of patients with CAPS.

Methods. Clinical and laboratory data
of CAPS patients carrying a heterozy-
gous germline NLRP3 mutation were
obtained. The initial treatment scheme
with canakinumab was 150 mg/8 weeks
administered subcutaneously in adult
patients and 2 mg/kg/8 weeks in paedi-
atric patients.

Results. Eight unrelated patients were
enrolled. Canakinumab was the first
anti-IL-1 drug used in three of them;
five were already receiving anakinra.
The clinical response to the initial
canakinumab scheme was positive in
all patients, and was quickly observed
in the first 24-72 hours. Four required
increasing the frequency and/or dose of
canakinumab. A limited or no efficacy in
those symptoms related to consequence
of the deforming arthropathy and neu-
rosensorial deafness was observed. The
adverse side effects were restricted to
infectious complications in a small per-
centage of patients. The treatment was
well tolerated by all patients, with no
reactions at drug site injections.
Conclusion. Canakinumab caused fast
and sustained remissions in most clini-
cal and biochemical manifestations in
all enrolled patients, with a limited effi-
cacy in the structural lesions. Dose ad-
Jjustments seem to be necessary for chil-
dren and/or for patients with the most
severe CAPS phenotypes. Treatment
was well tolerated with a low incidence
of adverse effects.
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Introduction

The term cryopyrin-associated periodic
syndromes (CAPS) was first proposed
in 2003 to group apparently differ-
ent autoinflammatory diseases, but all
caused by NLRP3 mutations transmit-
ted with an autosomal dominant inherit-
ance pattern (1-2). A continuous disease
severity spectrum has been proposed for
CAPS, with familial cold autoinflamma-
tory syndrome (FCAS; MIM#120100)
at the less severe end, Muckle-Wells
syndrome (MWS; MIM#191900) as
an intermediate severity form, and
chronic infantile neurological, cutane-
ous and articular (CINCA) syndrome
(MIM#670115), also known as neona-
tal-onset multisystem inflammatory dis-
ease (NOMID), at the most severe end
(2). All these different CAPS pheno-
types share a group of clinical features
(early onset of the disease, a generalised
urticarial-like skin rash associated with
a marked acute phase reaction as the
main manifestations at the disease on-
set), while others are restricted to some
phenotypes (AA-type amyloidosis in
MWS, deforming arthropathy in CIN-
CA-NOMID syndrome) (2-3).

The NLRP3 gene encodes for cryopy-
rin, a protein that belongs to the family
of Nod-like receptors (NLRs) (4). Cry-
opyrin is a component of the NLRP3-
inflammasome, a multiprotein, cyto-
solic complex that generates the active
forms of caspase-1 and certain inflam-
matory cytokines (IL-1f3, IL-18, IL-33)
(5). It has been shown that those NLRP3
mutations associated with CAPS are
‘gain-of-function” mutations that lead to
a significant increase in the inflamma-
some activity as well as an unregulated
overproduction of the aforementioned
inflammatory cytokines (6-7). The spe-
cific overproduction of IL-1p in these
syndromes constitutes the rationale to
treat these patients with anti-IL-1 drugs
(6-9). We herein describe the results of a
multicentric, retrospective, observation-
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al study on the efficacy and safety of the
long-lasting, fully humanised anti-IL-13
monoclonal antibody canakinumab in a
Spanish cohort of patients with CAPS.

Patients, material and methods
Patients

Both paediatric and adult Spanish pa-
tients with clinical manifestations con-
sistent with those observed in CAPS
syndromes and with a heterozygous,
germline NLRP3 mutation were en-
rolled in this study. It was conducted ac-
cording to the Declaration of Helsinki,
after obtaining informed consent from
patients (or their parents/legal guard-
ians) and approval of the ethics com-
mittee of Hospital Sant Joan de Deu.

Study design

This is a muticentric observational de-
scriptive study to evaluate the efficacy
and safety of canakinumab treatment
in patients with CAPS. Clinical and
laboratory variables were collected. All
available data at the time of patient’s
enrolment were obtained by reviewing
the patients’ medical records, whereas
those variables related to canakinumab
treatment were collected in the control
visits. Similarly, all the observed ad-
verse events were recorded throughout
the period of canakinumab treatment,
regardless of a direct causal relation-
ship could be established with the anti-
IL-1 drug.

Results

Patients’ clinical data

This study included 8 Spanish patients
(7 males: 1 female), all of them carry-
ing a heterozygous, germline NLRP3
mutation (Table I). Only one patient (Pt
2) had familial history of the disease,
with affected relatives in three consecu-
tive generations (brother, mother and
maternal grandfather). With regard to
other concomitant diseases, only one
patient (Pt 7) was remarkable for hav-
ing ischaemic heart disease at age 38
years and cervical and lumbar disc her-
nias. The main clinical manifestations
of the enrolled patients are shown in Ta-
ble I. In addition to these, other differ-
ent and occasional manifestations were
detected such as lymphadenopathies (3
patients), splenomegaly (2 patients) and

dentinogenesis imperfecta (1 patient).
With regard to the CAPS phenotypes,
it should be highlighted that all enrolled
patients had moderate or severe forms
(5 MWS patients, 2 CINCA-NOMID
patients, and 1 patient with an overlap
CINCA-NOMID/MWS), whereas none
of them had a disease consistent with
FCAS.

Efficacy of treatment with
canakinumab

Previous to the study enrolment, three
patients were receiving only sympto-
matic treatment (NSAIDs and corti-
costeroids), representing canakinumab
the first anti-IL-1 drug administered in
them. In contrast, the remaining five
patients were already being treated with
the anti-IL-1 drug anakinra (median
treatment duration: 31 months; range:
18-55 months). The dose of anakinra
that were receiving was 100 mg/24h in
adult patients and 1 mg/kg/24h in pae-
diatric patients. All patients experienced
a fast clinical response to anakinra (me-
dian: 1 day; range: 1-2 days), which was
considered as complete in two patients
and partial in the remaining three as
consequence of the appearance of acute
outbreaks during the treatment period or
by the persistence of skin lesions. The
reasons to switch to canakinumab were
a more convenient administration (4 pa-
tients) and the existence of severe local
reactions to anakinra (1 patient). In all
cases it was necessary to discontinue
the anakinra treatment, followed by a
wash-out period of a variable duration
(median: 3 days; range: 2—14 days).
Discontinuation of anakinra led to the
appearance of an acute episode of the
disease in all patients.

The initial canakinumab scheme was
150 mg administered subcutaneously
every 8 weeks in adult patients, and 2
mg/kg/8 weeks in paediatric patients.
With this scheme, a marked improve-
ment of clinical symptoms was ob-
served in all patients, which started in
the first 24 hours of treatment. The first
manifestations to disappear were the
fever (8/8 patients) and the urticaria-
like skin rash (7/7 patients), and sub-
sequently the arthritis (4/4 patients),
aseptic meningitis (3/4 patients) and
papilloedema (1/2 patients). In contrast
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to these observations, canakinumab
seemed to have a moderate effect on
manifestations resulting from structural
lesions. Thus, in the unique patient with
AA-type amyloidosis, the treatment
improved the kidney function and re-
duced the proteinuria, which could be
considered as mild at analysis. With
regard to the deforming arthropathy de-
tected in two patients, the canakinumab
treatment eliminated the inflammatory
component associated to the arthropa-
thy, but the skeletal lesion itself and
its associated mechanical implications
were unaffected. Finally, the neuro-
sensorial deafness detected in three
patients showed some improvement in
only one of them and after 12 months
of canakinumab treatment. Despite the
marked clinical improvement detected
with the initial canakinumab scheme,
three patients (37.5%) required some
modifications due to appearance of fe-
brile episodes. In one patient the only
change with regard to the initial scheme
was the reduction of the administra-
tion interval to 4 weeks, whereas in the
other two patients the changes included
both the increase of the dose and the re-
duction of the administration interval (5
mg/kg/6 weeks in one patient and 8 mg/
kg/4 weeks in the other) (Table II). No
dose reduction and/or increase of the
administration interval were performed
in any patient.

With regard to the biochemical response,
it was considered as complete in three
patients (37.5%), in whom the inflam-
matory parameters were in the normal
range during all the canakinumab treat-
ment, and partial in four patients (50%),
in whom a clear improvement was ob-
served, but a sustained normalisation of
the parameters was not achieved during
all the treatment period. Interestingly,
the group of patients with partial bio-
chemical response included the two pa-
tients with the most severe CAPS phe-
notype (CINCA-NOMID syndrome)
and those patients who required the
greater adjustments to the initial treat-
ment scheme (dose increase associated
with shortening of the administration in-
terval). The biochemical response could
not be evaluated in one patient due the
lack of data (Pt 8).

Adverse events
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Local reactions at the site of adminis-
tration, with variable duration (1 week
—1.5 months), were observed in three
out of five (60%) patients who received
anakinra, which did not require addi-
tional measures in two of them and that
provoked the switch to canakinumab in
the third. No infectious conditions were
observed in any of the five patients
treated with anakinra. In the 8 patients
who received canakinumab, no local
reactions were registered at the site of
administration, and only one patient
experienced mild upper respiratory in-
fections in the winter season. Finally,
it should be highlighted that one of the
enrolled patients (Pt 5) suffered from an
acute appendicitis during canakinumab
treatment, which was subsequently
complicated with an intra-abdominal
abscess that was successfully resolved
with abdominal surgery and antibiotic
therapy.

Discussion

The uncontrolled overerproduction of
IL-1f detected in patients with CAPS
was the rational basis for starting treat-
ment with anti-IL-1 drugs in these pa-
tients (6, 10-13). There are currently
three different commercially available
anti-IL-1 drugs to treat patients with
CAPS named anakinra, canakinumab
and rilonacept. These drugs have differ-
ent mechanisms to block IL-1 and show
subtle differences regarding efficacy,
but remarkable differences regarding
schemes of administration, adverse ef-
fects and immunogenicity. Canakinum-
ab is a long-lasting, fully humanised
monoclonal antibody that selectively
blocks IL-1f3 (13). Its half-life is 28-30
days, which allows more confortable
administration regimens than the other
drugs (every 8 weeks for canakinumab
in contrast to daily administration for
anakinra or weekly for rilonacept).

In the present study a fast and marked
improvement was observed in all pa-
tients for nearly all clinical symptoms
since the first dose of canakinumab. The
only manifestations for which this clear
improvement was not observed were
those due to structural lesions such as
the deforming arthropathy or neurosen-
sorial deafness, and to a lower degree
AA-type amyloidosis. In 62% (5/8) of

the enrolled patients the complete clini-
cal response persisted over time with
the initial treatment scheme, whereas
38% (3/8) required some modification,
due to partial improvement, recurrence
of fever episodes and/or skin rash. The
disease control with canakinumab ob-
served in our series was somewhat
worse than those initially published,
which reported a complete control with
the first dose in all patients (13). The
main difference between both studies is
likely related to the CAPS phenotypes
of the enrolled patients, as those patients
from our cohort who required a change
in the scheme of canakinumab adminis-
tration were children with the most sev-
er form of CAPS while those included
in the first reported study suffered from
MWS, the intermediate CAPS pheno-
type. We must notice that our results are
similar to those published in two phase
IIT study, which reported the need to
increase the canakinumab dose and/or
the frequency of administration in 24%
and 68% of the enrolled patients, most
of whom were children and/or patients
with the most severe CAPS phenotypes
(14, 15).

With regard to the biochemical re-
sponse to canakinumab, it could not
be properly evaluated in one patient
because his biochemical parameters
were normal at the start of treatment,
and also remained normal during the
treatment period. Although an unusual
finding in CAPS, this patient had a clear
mutation and clinical picture that im-
proved completely with the treatment.
In the remaining patients a significant
reduction of these parameters until nor-
mal levels was observed. This response
was considered complete and sustained
in three patients, and partial in the re-
maining four patients, as oscillations of
the biochemical parameters were de-
tected throughout the treatment period.
These oscillations were detected during
the relapse of febrile episodes in three
patients, who required a change in the
initial treatment scheme, and probably
related to the CAPS clinical pheno-
type in the fourth, because he was the
most seriously ill patient in the group.
Theoretically, the marked and persis-
tent reduction of acute phase reactants
observed during the treatment period
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should be associated with a reduction
of the risk of AA-type amyloidosis,
because the plasma level of the serum
amyloid A protein is the main risk fac-
tor for the development of this life-
threatening complication (16).

The safety and tolerance profiles of
canakinumab in the enrolled patients
were very good. The most common ad-
verse effects of the different anti-IL-1
drugs are the local reactions at the site
of drug injection and a somewhat high-
er incidence of upper respiratory infec-
tions. In a previous phase III study with
19 Japanese patients treated with caaki-
numab 2 patients had serious adverse
events, which resolved with standard
treatment, and 1 patient reported a
mild injection-site reaction (14). In the
present study, the incidence of respira-
tory infections can be considered low
(12.5%), while none of the enrolled pa-
tients experienced local reactions at the
site of drug injection, an adverse effect
that was observed in 60% of patients of
the same series who had been previous-
ly treated with anakinra. The marked
difference observed in the incidence
of this adverse event with anakinra and
canakinumab in the same patients are
probably related to the difference in the
frequency of administration, which is
daily for anakinra and every 8 weeks
for canakinumab. Finally, we should
highlight that an acute appendicitis sub-
siquently complicated with an intra-ab-
dominal abscess was observed in a pae-
diatric MWS patient during the treat-
ment with canakinumab. Thus, given
the frequency of acute appendicitis in
the paediatric population, it is reasona-
ble to consider the existence of a causal
relationship between canakinumab and
this complication. However, the ap-
pearance of intra-abdominal abscesses
complicating an acute appendicitis is
uncommon, and in this case we believe
that anti-IL-1 drug may have played a
role in its development. Both complica-
tions were recorded as serious adverse
events during the treatment period with
canakinumab, and were successfully
treated according standard without re-
quiring canakinumab discontinuation.
Despite the obvious limitations of
this observational study, the data here
shown demonstrate a marked, fast and



sustained efficacy of canakinumab in
patients with CAPS. Those patients
suffering from the most serious CAPS
phenotypes probably will need changes
from the initial scheme here described
by means of increasing the drug dose
and/or the frequency of administration.
In our experience canakinumab had
had a limited or no efficacy to control
some clinical features consequence of
structural lesions (deforming arthropa-
thy, neurosensorial deafness), which
are probably the result of the disease
damage during several years. The
marked and sustained reduction in the
biochemical parameters observed with
canakinumab theoretically should also
reduce the risk of the appearance of
AA-type amyloidosis. Finally, in spite
of the obvious limitations of this obser-
vational study we consider it must be
remarked the safety and tolerance pro-
file of canakinumab.
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