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Abstract: Cryopyrin-associated periodic syndrome (CAPS) include a group of rare 

 autoinflammatory disorders, the spectrum of which ranges from the mildest form, ie, familial 

cold autoinflammatory syndrome to more severe phenotypes, ie, Muckle-Wells syndrome, and 

chronic infantile neurological cutaneous and articular syndrome, also known as neonatal-onset 

multisystem inflammatory disease. Three interleukin (IL)-1 antagonists have been tested in 

adults and children with CAPS, ie, anakinra, a recombinant homolog of the human IL-1 receptor 

antagonist; rilonacept, a fusion protein comprising the extracellular domains of IL-1 receptor 

I and the IL-1 adaptor protein, IL-1RAcP, attached to a human immunoglobulin G molecule; 

and canakinumab, the anti-IL-1β monoclonal antibody. Following rapid clinical development, 

rilonacept and canakinumab were approved by both the US Food and Drug Administration and 

the European Medicines Agency for use in adults and children. This review describes how the 

study of CAPS has helped us to understand better the way the innate immune system works, 

the pathogenesis of autoinflammatory syndromes, and the key role of IL-1. It also reviews the 

effects of IL-1 blockade in CAPS and other disorders, in particular systemic juvenile idiopathic 

arthritis, adult-onset Still’s disease, and gout. Finally, this review covers some issues addressed by 

very recent and ongoing work regarding treatment indications, from orphan diseases to common 

disorders, continuous versus intermittent treatment, the pharmacokinetics, pharmacodynamics, 

and optimal dosages of the different drugs, as well as the need for Phase IV trials, exhaustive 

registries, and long-term follow-up of several patient cohorts.

Keywords: inflammation, interleukin-1, cytokines, treatment

Introduction
The fully human anti-interleukin (IL)-1β monoclonal antibody, canakinumab, was 

approved in 2010 by both the US Food and Drug Administration and the European 

Medicines Agency for use in adults and children with cryopyrin-associated periodic 

syndrome (CAPS). When approval was requested, fewer than 1000 patients had been 

receiving canakinumab, some for CAPS and some for other conditions. In addition, 

two other IL-1 inhibitors had also been tested in the same indications, ie, anakinra, a 

recombinant homolog of the human IL-1 receptor antagonist, and rilonacept, a fusion 

protein comprising the extracellular domains of the IL-1 receptor I and the IL-1 adaptor 

protein, IL-1RAcP, attached to a human immunoglobulin G molecule. Both agencies 

have also approved the use of rilonacept in patients with CAPS.

This review aims to show the rationale for this extremely rapid development and 

to discuss some important questions which are still unresolved. Firstly, this paper 

describes how studying CAPS has been important in order to understand better the way 
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in which the innate immune system works, the pathogenesis 

of autoinflammatory syndromes, and the key role of IL-1. 

Secondly, the effect of IL-1 blockade in CAPS and other 

disorders is discussed. Some issues, addressed by very recent 

and ongoing work and projects, are also mentioned.

Methods
The PubMed database was searched for original papers 

published in English from 2002 until December 21, 2010 

containing in their title or abstract the search terms “anti-IL-1 

treatment”, “anti-IL-1 therapy”, “anakinra”, “rilonacept”, 

“canakinumab”, “familial cold urticaria”, “autoinflammatory 

syndrome”, “Muckle-Wells”, “chronic infantile neurological 

cutaneous and articular syndrome”, “neonatal-onset multi-

system inflammatory disease”, “systemic juvenile arthritis”, 

“Still’s disease”, and “gout”. The review also included abstracts 

from the European League against Rheumatism and American 

College of Rheumatism meetings from 2004 onwards. The 

author also based this review on personal clinical experience.

Cryopyrin-associated  
periodic syndrome
CAPS includes a group of rare autoinflammatory disorders, 

the spectrum of which ranges from its mildest form, ie, 

familial cold autoinflammatory syndrome, to more severe 

phenotypes, ie, Muckle-Wells syndrome and chronic infantile 

neurological cutaneous and articular syndrome (CINCA), 

also known as neonatal-onset multisystem inflammatory 

disease (NOMID).1–5

Patients with familial cold autoinflammatory syndrome 

are typically only symptomatic upon exposure to cold. 

Exposure to cold induces an urticarial rash, fever, chills, 

joint pain, conjunctivitis, and headaches. In these patients, 

the functional consequences of the disease are usually mild, 

and amyloidosis is exceptional.2 Similar symptoms are found 

in Muckle-Wells syndrome, usually starting in childhood 

or the teenage years. Triggering by cold can be present, but 

disease flares may also develop in the absence of any trigger 

and last one or more days. Muckle-Wells syndrome is also 

associated with progressive sensorineural hearing loss in at 

least 75% of patients whose symptoms start before adulthood 

with, in some cases, visual problems and secondary amyloid 

A amyloidosis, leading to renal impairment.1,6

CINCA is characterized by a very early onset, usually 

within the first days or weeks of life, sometimes before 

birth.3–5 Affected individuals present with some dysmorphic 

features (Figure 1). An urticarial-like rash is usually present 

at this early stage (Figure 2), but may vary in intensity during 

Figure 1

the day, and from one day to another. Fever spikes, joint pain, 

myalgia, abdominal pain, and headaches become increasingly 

intense. Patients suffer from progressive chronic meningitis, 

worsening of visual problems (papilledema, sight loss) and 

sensorineural hearing loss. Failure to thrive, pubertal delay, 

and mental retardation may be present in teenage patients. 

Amyloid A amyloidosis develops in these patients and may 

include renal and thyroid involvement, sometimes as early 

as childhood. In a subset of CINCA patients, overgrowth of 

the patella and epiphyses of long bones can develop, result-

ing in gross deformity of the joints (Figure 3). In addition 

to a permanently increased erythrocyte sedimentation rate, 

C-reactive protein, and serum amyloid, CINCA patients 

 typically show an increased number of neutrophils in their 

blood count, cerebrospinal fluid (together with hyperpro-

teinorachia), and every affected organ, except for hypertro-

phic bone and cartilage.

Initially described as three distinct disorders, the recog-

nition of familial cold autoinflammatory syndrome (MIM 

120100), Muckle-Wells syndrome (MIM 191900), and 
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Figure 2

Figure 3

CINCA/NOMID (MIM607115) as the spectrum of a single 

disorder arose following linkage studies, which mapped both 

Muckle-Wells syndrome and familial cold autoinflammatory 

syndrome to chromosome 11q44,6,7 and identification of the 

mutated gene as CIAS1, the gene encoding NLRP3, which 

plays a critical role in IL-1 processing.8–12

Familial cold autoinflammatory syndrome and Muckle-

Wells syndrome usually present as an autosomal dominant 

inherited disorder. In contrast, most CINCA patients show 

 neomutations. There is a correlation in the genotype/ phenotype, 

with some mutations systematically associated with milder 

forms of the disease (familial cold autoinflammatory syndrome, 

Muckle-Wells syndrome) while other mutations are only 

found in severe Muckle-Wells syndrome or CINCA patients.13 

In some cases, no NLRP3 mutation is found.9,10

Innate immune system and IL-1β
The study of CAPS has played a major role in clarifying 

the essential function of key elements of the innate immune 

system, in particular the cytokine IL-1β.10,11 This has enabled 

the successful development of new therapeutic strategies in 

a great variety of diseases.

The innate immune system is the first line of defense against 

danger signals, including life-threatening pathogens.11,12 These 

are recognized by pattern-recognition receptors which activate 

various signaling cascades leading to inflammatory responses. 

There are two main types of pattern-recognition receptors, 

ie, membrane-bound Toll-like receptors and soluble proteins 

found in the cytoplasm, of which two families have been 

described, ie, NOD-like receptors and RIG-like helicases.

Among several members of the NOD-like receptor 

family, the largest family, known as NALP, is characterized 

as  having a pyrin domain at the N-terminal end. NALP1, 

NALP2, and NALP3 are the central scaffold of a protein 

complex known as the inflammasome. The inflammasome 

is involved in activating caspase-1, a protease which cleaves 

pro-IL-1β to IL-1β.11,12 IL-1β is a highly active proinflamma-

tory cytokine. Its synthesis and release are tightly regulated, 

and the activity of the released IL-1β is further regulated 

by IL-1Ra, the endogenous antagonist of the IL-1 receptor, 

IL-1R1.14

NALP1, NALP2, and NALP3 have been implicated in 

various autoinflammatory syndromes, and may be involved 

in many diseases now recognized as having an important 

inflammatory component.11,12

In addition to CAPS syndrome, the link between the 

mutated gene and overproduction of IL-1β has been elu-

cidated for some other autoinflammatory syndromes, such 

as familial Mediterranean fever15 or deficiency in the IL-1 

receptor antagonist (DIRA).16 Familial Mediterranean fever 
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is associated with gain-of-function mutations in the gene 

encoding the protein pyrin/marenostrin, resulting in over-

production of IL-1β. It is thought that pyrin may prevent 

formation of a functional NALP3 inflammasome complex 

by binding to apoptosis-associated speck-like protein with 

CARD domain, a key protein of the NALP3 inflammasome. 

In addition, pyrin binds to caspase-1 and inhibits the ability 

of caspase-1 to cleave pro-IL-1β. In DIRA, mutations or 

deletions result in an IL-1 receptor antagonist deficiency.

However, for other autoinflammatory disorders, such as 

tumor necrosis factor-α receptor-associated periodic syn-

drome or mevalonate kinase deficiency/ hyperimmunoglobulin 

D syndrome, there is no clear understanding of the link 

between the mutations found in these patients and the fact 

that IL-1β blockade is often effective in treating the symp-

toms of the disease. In other diseases, such as systemic 

juvenile idiopathic arthritis and adult onset Still’s disease, 

there is no evidence of an underlying mutation and no clear 

understanding of the pathogenesis of the disease, but most 

patients respond to IL-1 blockade.

Efficacy and safety of IL-1 inhibition 
in CAPS
The three anti-IL-1β agents that have been studied in the treat-

ment of CAPS and other inflammatory disorders are: anak-

inra, a recombinant nonglycosylated homolog of the human 

IL-1 receptor antagonist, which competitively inhibits the 

binding of IL-1α and IL-1β to the IL-1 receptor; rilonacept, 

a fusion protein comprising the extracellular domains of IL-1 

receptor I and the IL-1 adaptor protein,  IL-1RAcP, attached 

to a human IgG molecule; and canakinumab. These three 

drugs are almost exclusively administered subcutaneously. 

However, intravenous infusions are performed in some cases, 

in particular, in a few patients taking part in a Phase II trial 

with canakinumab.

The first demonstration of the efficacy of IL-1 inhibition 

in CAPS came in 2003 through the treatment of two patients 

by anakinra with Muckle-Wells syndrome who had high 

serum levels of amyloid A. A dramatic reduction in inflam-

matory symptomatology was observed within hours of the 

first injection of anakinra, accompanied by normalization of 

serum amyloid A levels within three days.17

In another paper, published in 2004, four patients with 

familial cold autoinflammatory syndrome patients and three 

healthy control patients were exposed to cold challenge 

with and without anakinra administered at 24 hours and 

one hour beforehand. Anakinra prevented the development 

of signs and symptoms associated with cold challenge in 

patients with familial cold autoinflammatory syndrome, who 

remained symptom-free for 24–48 hours after the second 

dose.18 In addition, anakinra prevented an increase in the 

white cell count and IL-6 associated with cold challenge. 

The clinical efficacy of anakinra and its effect on C-reactive 

protein and serum amyloid A were confirmed in another 

open-label study, which included eight patients with familial 

cold autoinflammatory syndrome who received anakinra for 

28 days and were exposed to cold challenges before, during, 

and after treatment.19

A publication from 2006 reported on the efficacy at six 

months of anakinra treatment in 18 patients with CINCA. 

Scoring on the specific clinical score constructed for the 

purpose of the trial, was significantly decreased at three and 

six months as compared with baseline measurements.20

Other reports have also shown that anakinra is effec-

tive in CAPS patients.21–27 Several of these patients were 

followed up for more than three years.26,27 In almost all 

cases, fever, chills, urticaria-like rash, arthralgia, myalgia, 

and headaches resolved within a few hours or days. Acute-

phase reactants normalized quickly or reached near normal 

values. Anakinra treatment was also associated with marked 

improvement of growth velocity and pubertal develop-

ment in teenage patients. Quality of life also improved.27 

Some reports showed improvement in hearing as well as 

amyloid-related proteinuria in patients with Muckle-Wells 

syndrome or CINCA. However, hearing loss, which probably 

results from early cochlear necrosis in most cases, as well 

as amyloidosis, does not recover in the majority of patients. 

In patients with CINCA, abnormalities in the cerebrospinal 

fluid tended to resolve or improve over time. Our team and 

others have shown that patients with CINCA have brain 

magnetic resonance imaging abnormalities, consisting of 

abnormal enhancement of small vessels of the basal ganglia 

after contrast injection and periventricular white matter 

lesions in fluid-attenuated inversion recovery sequences, as 

well as ventriculomegaly in a few cases. Our team has also 

reported that such abnormalities tend to resolve or improve 

with anakinra treatment.26

Of note, very little is known regarding the pharmacokinet-

ics and pharmacodynamics of anakinra in children. Our team 

showed that young, low-weight CINCA children required, in 

some cases, up to 4–5 mg/kg every 12 hours,26 whilst adult 

patients with familial cold autoinflammatory syndrome or 

Muckle-Wells syndrome were controlled by daily anakinra 

doses ranging from 0.5 mg/kg to 1 mg/kg.
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In these trials, injection site reactions were present in up 

to 50% of patients (and even more had pain upon injection), 

but this was mild in most cases, and tended to decrease over 

time. Few serious adverse events were documented. However, 

an increased risk of bacterial infection is possible.

Rilonacept has also been tested in CAPS patients, with 

two major publications concerning patients with familial 

cold autoinflammatory syndrome or Muckle-Wells syn-

drome in 2008.28,29 One open-label Phase II trial in patients 

with familial cold autoinflammatory syndrome showed 

that all patients responded within 24 hours, and disease 

flare occurred 10–28 days later.28 In one Phase III trial of 

47 patients with familial cold autoinflammatory syndrome 

(n = 44) or Muckle-Wells syndrome (n = 3), treatment com-

prised weekly rilonacept injections at a dose of 160 mg in 

a six-week, randomized, double-blind, placebo-controlled 

phase, followed by nine weeks of single-blind treatment 

with rilonacept, followed by a nine-week, randomized, 

double-blind, placebo-controlled withdrawal phase. 

 Significant differences were recorded between rilonacept 

and placebo during both the first and third phases of the 

trial. Injection site reactions occurred in 48% of patients 

receiving rilonacept and in 13% of patients receiving 

 placebo in the first part, whereas this figure was 36% 

versus 13% in the third part.29 Initially, only one serious 

adverse event was reported and was not considered to be 

related to treatment. Later, a 70-year-old patient died from 

a pneumococcal infection.

Canakinumab is the only IL-1 inhibitor that is specific to 

IL-1β. In a study in which canakinumab was administered to 

a healthy control panel and to CAPS patients, the resulting 

formation of IL-1-antibody complexes allowed the detection 

of IL-1β produced in vivo. A two-compartment mathematical 

model was generated that predicted a constitutive production 

rate of 6 ng/day of IL-1β in healthy subjects. In contrast, 

CAPS patients produced a mean of 31 ng/day. Treatment with 

canakinumab not only induced a long-lasting complete clini-

cal response, but also reduced the rate of IL-1β production 

to normal levels within eight weeks, suggesting that IL-1β 

production in these patients was mainly driven by IL-1β.30 

This model further indicated that IL-1β is the only cytokine 

which influences disease severity and duration of response to 

canakinumab. It also indicated that CAPS is entirely medi-

ated by IL-1β, and that treatment with canakinumab restores 

physiological IL-1β production.

An open-label Phase II study in 34 CAPS patients 

including two with familial cold autoinflammatory 

 syndrome, 27 with Muckle-Wells syndrome, four with severe 

 Muckle-Wells syndrome/CINCA, and one patient with 

CINCA, in which canakinumab was administered either intra-

venously (the first four patients) or subcutaneously, showed 

that all but one patient achieved a complete response, with 

symptomatic improvement recorded within one day, and a 

median time to relapse of 49–115 days.31

A 48-week, double-blind, placebo-controlled, random-

ized withdrawal trial was also done, consisting of a first 

part in which 35 patients received a single subcutaneous 

dose of canakinumab (150 mg in 31 adults and 2 mg/kg 

in four children weighing ,40 kg). Again, all but one 

patient achieved a complete response by week 8.32 The 

remaining 34 patients were randomized to receive either 

placebo or subcutaneous canakinumab every eight weeks 

for a duration of 24 weeks. All of the patients to whom 

canakinumab was administered remained in remission, 

while disease flare occurred in 13 out of 16 patients who 

had received placebo. Thirty-one patients entered the third 

part of the study in which canakinumab was administered 

every eight weeks for the remainder of the 48-week study, 

and 28 of these patients remained in remission during this 

time. An increased rate of suspected infection was recorded 

with canakinumab versus placebo in the second part of 

the study (80% versus 56%). Two serious adverse events 

were reported with canakinumab, ie, one lower urinary 

tract infection requiring hospitalization and one episode of 

vertigo, treatment of which resulted in severe headaches, 

and revealed closed-angle glaucoma.

Since 2008, patients who completed this trial, as 

well as other patients with Muckle-Wells syndrome and 

CINCA, have taken part in a longer-term extension trial 

with subcutaneous canakinumab started at 150 mg (in 

patients weighing $40 kg) or 2 mg/kg (patients ,40 kg) 

every eight weeks, but with a possible adaptation of the 

dosage in patients who do not respond appropriately. This 

study involves 98 patients (including 19 with familial 

cold autoinflammatory syndrome, 69 with Muckle-Wells 

syndrome, nine with Muckle-Wells syndrome/NOMID, 

and one without CAPS). At an interim analysis, performed 

after a median duration of exposure to canakinumab of 

113 days, a complete response was achieved in 41 of 44 

canakinumab-naïve patients (93.2%) at day 8.31 Interest-

ingly, some patients required higher dosages and shorter 

dosing intervals, in particular low-weight children with 

CINCA syndrome. An improvement of quality of life was 

also documented.
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Efficacy and safety of IL-1 inhibition 
in other disorders
Anakinra was initially studied in large cohorts of patients 

with rheumatoid arthritis. In spite of significant efficacy, this 

treatment failed to be as effective as other biologic agents, 

such as tumor necrosis factor inhibitors. On the other hand, 

treatment with anakinra seems to be associated with fewer 

serious adverse events than tumor necrosis factor inhibitors, 

unless used at doses .150 mg/day (50% more than the usual 

dosage), in particular for patients with debilitating conditions, 

such as diabetes.33

In patients with juvenile idiopathic arthritis, a placebo-

controlled trial failed to demonstrate any significant differ-

ence between placebo and anakinra.34 However, different 

subsets of patients with juvenile idiopathic arthritis were 

included, which was almost certainly a mistake because it 

clearly appears that nonsystemic juvenile idiopathic arthritis 

on the one hand, and systemic juvenile idiopathic arthritis on 

the other, are very different in terms of response to biologic 

agents. This was illustrated some years ago by the fact that 

tumor necrosis factor inhibitors are much more effective in 

oligoarticular or polyarticular juvenile idiopathic arthritis 

than in systemic juvenile idiopathic arthritis.35

In systemic juvenile idiopathic arthritis, where IL-1 has 

been shown to play an important role,36,37 several noncon-

trolled studies have been published, and these suggest that 

most patients respond to treatment with anakinra, at least 

in the short term.36–42 Response rates may be higher when 

patients are treated at an earlier stage,42 and lower in patients 

with diffuse polyarthritis or arthritis involving the small 

joints.40,41 Very recently, the results of a multicenter, double-

blind, placebo-controlled trial in France were published.43 In 

this trial, 24 patients were randomized at day 1 to receive 

daily subcutaneous injections of either anakinra at 2 mg/kg 

(maximum 100 mg) or placebo for one month. There was 

a significantly higher proportion of responders in patients 

randomized to anakinra (67% versus 8% on placebo) using 

a set of criteria that required control of systemic symptoms, 

a significant decrease of both erythrocyte sedimentation rate 

and C-reactive protein, as well as the usual 30% improve-

ment in the American College of Rheumatology (ACR) 

core-set pediatric criteria. In the second part of the study, 

patients received anakinra for the total duration of the trial, 

ie, 12 months. Among the 22 patients who entered the second 

part of the study, six patients stopped anakinra treatment, in 

four cases because of loss of efficacy after the dose of steroids 

had been tapered, and in two cases because of adverse events. 

The first serious adverse event was severe bowel inflamma-

tion revealing Crohn’s disease at two months in a patient who 

was a nonresponder to anakinra after one month, and the other 

was an acute increase in liver enzymes at six months which 

resolved after anakinra was stopped. On the other hand, the 

antibody response to Pneumo 23® immunization (performed 

at day 1) was not affected by anakinra treatment. Only six 

patients were responders at six months, and all had inactive 

or nearly inactive disease. During this time, prednisone had 

been stopped or tapered to less than 0.3 mg/kg (or 10 mg/day). 

Pharmacokinetic analyses showed that low-weight patients 

tended to show lower anakinra plasma concentrations. Blood 

gene expression profiling at enrollment and at six-month 

follow-up showed one set of dysregulated genes that reverted 

to normal values in clinical responders and a different set, 

including interferon-inducible genes, that was induced by 

IL-1 blockade.

A placebo-controlled trial was conducted with rilonacept 

in patients with systemic juvenile idiopathic arthritis. In this 

trial, patients were randomized to three small groups of 7–9 

patients (two dosage levels of rilonacept were studied) and 

response was defined as an absence of systemic symptoms 

and a 30% improvement in ACR pediatric criteria after four 

weeks. Preliminary results were presented.44 There was 

no significant difference at one month in the proportion of 

responders to rilonacept and placebo, but rilonacept seemed 

effective over the following months. Eighty-seven percent 

of the patients had achieved a 50% improvement in ACR 

pediatric score at 12 months.45 On the other hand, 30% of 

patients developed injection site reactions and two patients 

developed macrophage activation syndrome.

A Phase II trial of canakinumab was conducted in 23 

patients with systemic juvenile idiopathic arthritis to test 

different dosages and determine the optimal dose interval.46 

Interestingly, most patients had previously failed to respond 

adequately to anakinra. In spite of this, canakinumab treat-

ment, at doses ranging from 0.5 to 9 mg/kg in one or two 

subcutaneous injections, resulted in a 59% response rate 

at day 15, with all responders having complete regression 

of their systemic symptomatology, a marked reduction of 

C-reactive protein, and a 50% improvement in ACR core-

set pediatric criteria. It is noteworthy that a majority of 

patients who had previously failed to respond to anakinra 

were responders to canakinumab. Disease flares occurred 

after a median delay of 56–90 days. Three patients achieved 

disease remission that lasted for more than one year (and two 

patients had still not flared at the latest follow-up) following 
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one or two canakinumab injections. The steroid dose was 

tapered in 10 of 13 patients who were receiving steroids at 

baseline. In 2009, some patients who took part in the Phase II 

study, as well as some further patients, entered a placebo-

controlled Phase III trial testing canakinumab at the dosage 

of 4 mg/kg (maximum 300 mg) every four weeks in children 

over three years of age.

Anti-IL-1 treatment, mainly with anakinra, has also been 

tested successfully in small numbers of patients with adult onset 

Still’s disease,39,47,48 familial Mediterranean fever,49–51 tumor 

necrosis factor-α receptor-associated periodic syndrome,52–54 

mevalonate kinase deficiency/ hyperimmunoglobulin D 

syndrome),55–57 Schnitzler’s syndrome,58–60 Sweet syndrome,61 

Behçet’s disease,62 pyogenic arthritis, pyoderma gangrenosum 

and acne syndrome and DIRA,16,63 relapsing polychondritis,64 

and recurrent  pericarditis.65 We and others have also used 

anakinra successfully in patients with moderate to severe 

myocarditis in the context of unexplained autoinflammatory 

syndromes.48

In gout, the NALP3 inflammasome can be activated by 

endogenous danger signals,66 such as monosodium urate 

crystals released from dying cells, and can play a role in the 

genesis of gouty arthritis.

Following in vitro and animal studies, a pilot study of 

anakinra enrolled 10 patients with acute gouty arthritis who 

had failed to respond to nonsteroidal anti-inflammatory 

drugs, colchicine, or corticosteroids. Treatment substantially 

relieved symptoms in all patients within 48 hours of admin-

istration of the first dose, and complete resolution of signs of 

arthritis was achieved in nine of the patients on day 3.67

In patients with gouty arthritis, two studies of rilonacept 

also demonstrated the efficacy of Il-1 blockade. In a pilot 

study involving 10 patients with chronic active gouty 

arthritis, pain scores decreased significantly during the first 

two weeks of treatment with rilonacept, and remained low 

at the end of the six-week treatment period.68 In a second 

study, patients starting allopurinol therapy were randomized 

to receive rilonacept or placebo once a week for 16 weeks. 

Rilonacept significantly reduced the risk of flares compared 

with placebo (22% flares with rilonacept versus 48% with 

placebo).69

In a dose-defining Phase II trial, patients with acute 

gouty arthritis refractory to and/or with contraindications 

to nonsteroidal anti-inflammatory drugs and/or colchicine 

were randomized to receive a single dose of canakinumab 

10–150 mg or the corticosteroid, triamcinolone acetonide. 

The pain level was assessed over the following seven days.70 

All patients receiving canakinumab doses noted numerically 

lower pain scores than those taking triamcinolone acetonide 

at 72 hours postdosing, and the difference was statistically 

significant for the 150 mg dose from 1–5 days postdosing and 

at day 7 postdosing. At baseline, median C-reactive protein 

and serum amyloid A levels were greater than the upper limit 

of normal, but were normalized by day 7 in all canakinumab 

groups (except for those on the lowest dose). In contrast, in 

the triamcinolone acetonide group, the median C-reactive 

protein level remained elevated for the duration of the study. 

In addition, all canakinumab doses significantly reduced 

the risk of recurrent flare as compared with triamcinolone 

acetonide, with a relative risk reduction of 94%. An ongo-

ing study is investigating the efficacy of canakinumab as 

prophylaxis in patients initiating allopurinol.71

Case reports suggest that anakinra is an effective treat-

ment in patients with pseudogout, where the NALP3 inflam-

masome is also activated.72,73 Finally, ongoing trials with 

IL-1 inhibitors, in particular canakinumab, may soon 

incorporate a broader spectrum of disorders/diseases far 

and beyond the already characterized autoinflammatory 

syndromes.31,74

Conclusion
In several models of inflammatory and, in particular, auto-

inflammatory, disorders such as CAPS, IL-1 blockade has 

shown efficacy in the short term and sometimes in the 

medium term. In some cases, alternative treatments exist, but 

IL-1 blockade is often more effective. In CAPS patients, there 

is no other active treatment available. Although continuously 

treating severe CAPS patients with IL-1 inhibitor therapy 

is still the only option in 2010, the rationale for continuous 

treatment versus intermittent treatment is still a matter of 

discussion in other cases. In familial cold autoinflammatory 

syndrome, treatment could be limited to the coldest periods 

of the year for most patients. In systemic juvenile idiopathic 

arthritis, a subset of patients may achieve long-lasting remis-

sion after one or a few canakinumab injections. On the other 

hand, some rare or orphan diseases certainly warrant some 

effort on the part of health authorities to allow broader use 

of canakinumab. One problem is the cost of the drug, which 

is approximately ¤12,000 per 150 mg vial. This cost should 

decrease when the indications for canakinumab expand to 

include other diseases, including relatively frequent disor-

ders, such as types 1 or 2 diabetes.

When canakinumab obtained an authorization for 

use in CAPS, the recommended dosage in children was 
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2 mg/kg administered every eight weeks. In young  low-weight 

children and in patients with severe Muckle-Wells syndrome 

or CINCA, much higher dosages and shorter dose intervals 

may be required. Although data regarding safety are fairly 

reassuring, relatively few patients have been treated with 

canakinumab so far; therefore there is a need for exhaustive 

registries to enable proper long-term follow-up of patient 

cohorts with different diseases. The potential for IL-1 inhi-

bition in a range of other disorders will help us learn more 

about the pathogenesis of many diseases.
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