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ABSTRACT

Objectives: The usual treatments for crystal-
associated arthritis are sometimes contraindi-
cated; thus, new therapies against interleukin-
1beta (IL-1) have been developed. We evalu-
ated the characteristics of patients who
received biological treatment for crystal-asso-
ciated arthritis.

Patients and Methods: We conducted a multi-
centric retrospective observational study in six
rheumatology units in western France. Patients
receiving a biological treatment for crystal-as-
sociated arthritis between 1 January 2010 and
31 December 2018 were included. Improvement
was defined as at least a 50% decrease in the
count of synovitis and C-reactive protein level.
Results: Forty-six patients were included: 31
(67.4%) were treated for gouty arthritis, and 15
(32.6%) for calcium pyrophosphate crystal
deposition disease (CCPD). The first biotherapy
used was anakinra for 14 patients (93.3%) with
CCPD and 31 patients (100.0%) with gout. The
first biotherapy course was more efficient in
treating gout than in treating CCPD, with suc-
cess in 28 patients (90.3%) and 5 patients
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l’Ouest and the network VICTOR HUGO’’ are available
on https://www.srouest.fr/.

Supplementary Information The online version
contains supplementary material available at https://
doi.org/10.1007/s40744-021-00335-7.
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(35.7%), respectively (p = 0.001). Six patients
(42.9%) with CCPD stopped their first biother-
apy course because of side effects. Among the
patients with gout, urate-lowering therapy was
more frequently used after (100%) than before
the first biotherapy course (67.7%) (p = 0.002).
Conclusion: Anakinra was prescribed for cases
of refractory crystal-associated arthritis or cases
with contraindications for usual treatments.
The efficacy of anakinra in treating CCPD was
not obvious. Patients with CCPD had more side
effects. The biotherapy was introduced with a
long-term objective, while anti-IL-1 therapies
are approved for acute crises only.

Keywords: Crystal-associated arthritis;
Biologic; Calcium pyrophosphate crystal
deposition; Gout; Anti-IL-1

Key Summary Points

Anakinra is prescribed for cases of
refractory crystal-associated arthritis or
contraindications to usual treatments

The efficacy of anakinra in treating
calcium pyrophosphate crystal deposition
disease is not obvious

Anakinra is the most prescribed
therapeutic, and its efficiency in treating
gout was high

Anti-IL-1 therapies are generally
introduced with a long-term objective

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14762544.

INTRODUCTION

Crystal-associated arthritis is a major cause of
inflammatory arthritis. Gout, calcium
pyrophosphate crystal deposition disease
(CCPD) and basic calcium phosphate crystal
deposition disease (BCP) are the three main
types of crystal-associated arthritis affecting
adults [1]. The usual treatments rely on non-
steroidal anti-inflammatory drugs (NSAIDs),
colchicine, and systemic or intra-articular glu-
cocorticoids to reduce inflammation as well as
pain [2–4]. However, in routine practice, con-
traindications are frequently seen because of the
high prevalence of patient comorbidities [5].

It has been demonstrated that these types of
crystal-associated arthritis have a common
physiopathology and engage the caspase-1-ac-
tivating NALP3 inflammasome, resulting in the
production of active interleukin-1beta (IL-1-
beta) [6]. As a consequence, canakinumab, a
fully human IL-1beta monoclonal antibody, has
been studied in acute gouty arthritis [7]. In
France, canakinumab has only been approved
to treat frequent acute gouty arthritis when
NSAIDs, colchicine and glucocorticoids are
contraindicated, not tolerated or inefficient.
Other IL-1beta monoclonal antibodies, such as
anakinra, have also been evaluated and proven
to be efficient in treating gouty arthritis [8].
Very few patients are treated with canakinu-
mab, mostly because it is expensive. In addi-
tion, as crystal-associated arthritis and
rheumatoid arthritis can be difficult to differ-
entiate [9], some crystal-associated arthritis
cases are treated using different biologic agents.

Consequently, a variety of biologics are used
to treat crystal-associated arthritis without
approval and routine practices can be hetero-
geneous. Thus, the aim of our study, the Fea-
tures and evolution of Microcrystalline arthritis
treated by BioLogics study (FUMBLE), was to
evaluate the characteristics of patients who
receive a biological treatment to treat crystal-
associated arthritis, the therapeutic outcomes
and the clinical course of treatment.
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METHODS

We conducted a multicentric retrospective
observational study in adult patients (aged
18 years or more) receiving a biological treat-
ment for crystal-associated arthritis. Patients
were not included if they received a biologic
treatment for another reason.

Patients

Patients treated in the rheumatology units of
the hospitals in western France (Brest, Angers,
Le Mans, Poitiers, Tours and Rennes) between
1 January 2010 and 31 December 2018 were
identified. Patient selection was performed
according to the availability of data in the cor-
responding centres of disease control:

– Patient databases in Brest, Rennes, Angers,
Le Mans and Tours were searched in all
categories (letters, keywords) with the fol-
lowing keywords: [microcrystalline disorder
or crystal-associated arthritis or CCPD or
hydroxyapatitis, or gouty arthritis] AND
[Ilaris or canakimumab or anakinra or
Kineret or anti-IL1 or anti-TNF or anti-IL-6].

– Poitiers does not use a database for research,
and the patients followed in routine practice
were included.

Ethics

This protocol 29BRC19.0056 was approved on
18 March 2019 by the ethics committee of Brest
(B2019CE.14). A non-opposition letter was sent
to each patient. This study was performed in
accordance with the Helsinki Declaration of
1964 and its later amendments.

Diagnosis

The patients were screened according to the
following crystal-associated arthritis criteria:

– For gouty arthritis, the ACR/EULAR 2015
criteria [10] were used, which means that
gouty arthritis was confirmed by at least one
episode of swelling, pain or tenderness in a

peripheral joint or bursa associated with the
presence of monosodium urate monohy-
drate crystal in a symptomatic joint, bursa
or tophus. Otherwise, gouty arthritis was
diagnosed when at least one episode of
swelling in a peripheral joint or bursa asso-
ciated with eight points according to the
clinical, laboratory and imaging criteria
occurred [10].

– For CCPD and BCP, the diagnosis was con-
firmed by at least one episode of swelling in
a peripheral joint associated with corre-
sponding crystals in the synovial fluid or
radiographic features of CCPD/BCP deposi-
tion [11].

Definition of Improvement and Treatment
Efficacy

Improvement was defined by at least a 50%
decrease in the swollen joint count and 50%
decreased in C-reactive protein (CRP) (if greater
than 10 mg/L at inclusion) at the next visit after
starting treatment. Patients with no swollen
joint and no elevated CRP levels at the next visit
after starting treatment were considered in
remission. The time until next flare was not
evaluated as it is difficult to define it in a ret-
rospective study.

– We considered treatment efficient if the
patient met the improvement or remission
criteria.

Collected Data

For each selected patient, a physician com-
pleted a standardized case-report form by
abstracting the epidemiological, clinical and
radiological data from the medical charts.

Statistical Analysis

Descriptive analyses were performed using
means (± standard deviations, SDs) or medians
(± interquartile ranges, IQRs, i.e. Q1–Q3) for
quantitative variables and percentages for cate-
gorical variables. Comparisons between
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populations were performed using the Wil-
coxon nonparametric test for quantitative vari-
ables and the chi-square or Fisher’s tests for
categorical variables. Efficiency was compared
using a paired Wilcoxon test for continuous
variables and McNemar’s test for categorical
variables. Biotherapy duration, defined as the
time between the establishment and termina-
tion of biotherapy, was evaluated using the
Kaplan–Meier estimator. A difference with a
p value less than 0.05 was considered
significant.

RESULTS

Patient Characteristics

With the database search, 925 patients from
Tours, Le Mans, Angers, Rennes and Brest were
identified. A total of 12 patients were excluded
because they received biotherapy for another
disease, 869 patients were excluded because
they did not have crystal-associated arthritis or
receive biotherapy, and 2 patients were exclu-
ded because the treatment was contraindicated;
thus, we included 42 patients. Nine patients
were from Brest, 19 were from Rennes, 7 were
from Tours and 7 were from Angers/Le Mans. In
addition, four patients from Poitiers were trea-
ted in routine practice and met the inclusion

criteria. Overall, 46 patients were enrolled in
this study (Fig. 1): 31 (67.4%) were treated for
gouty arthritis, and 15 (32.6) were treated for
CCPD. No patients with BCP disease were
included.

Table 1 shows the characteristics of the
patients with crystal-associated arthritis. Five
patients (33.3%) with CCPD and 25 patients
(80.6%) with gout were male. The patients in
the CCPD group were significantly older than
were those in the gout group. Five of 10 patients
(50.0%) with CCPD and 18/21 patients (85.7%)
with gouty arthritis had positive crystal fluid
results. Renal function was statistically signifi-
cantly different between groups, with a lower
clearance in the gouty arthritis group
(p\ 0.001). Indeed, most patients with gouty
arthritis had moderate renal failure. In both
groups, patients frequently had cardiovascular
disease such as ischemic heart disease, diabetes
or arterial hypertension. Two patients with
CCPD also had haemochromatosis. Rheumatoid
factors and anti-citrullinated protein antibodies
(ACPA) were found to be positive in 4/12
patients (33.3%) and 3/12 patients (25.0%) with
CCPD disease and gout, respectively. We found
a median swollen joint count of 3.50 (Q1–Q3
2.0–4.75) in the CCPD group and 4.0 (Q1–Q3
2.0–5.0) in the gout group before treatment.
Seventeen patients (45.9%) in the gout group

Fig. 1 Flow chart showing the patient selection process (performed by searching a database for any documents in all regions,
except in Poitiers where the patients were included in routine practice) and the confirmation of cases
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Table 1 Characteristics of the patients with CCPD and gout treated by biologics in western France

CCPD Gout p value

Number 15 (32.6) 31 (67.4)

Sex female/total 10 (66.7) 6 (19.4) 0.005

Age 75.0 (64.0–84.5) 67.0 (60.0–74.0) 0.017

Weight 84.0 (73.0–87.0) 85.0 (76.15-93.0) 0.139

Height 157.0 (154.0–171.5) 173.5 (164.2–176.5) 0.041

Cellularity of synovial fluid 700 (300–14,000) 13100 (5750–22,500) 0.150

Crystals in synovial fluid 5/10 (50.0) 18/21 (85.7) 0.110

Uricaemia before treatment, lmol/L 310.0 (246.5–369.5) 527.0 (432.0–623.0) \ 0.001

Clearance, mL/min 81.15 (78.05–88.0) 54.0 (34.25–69.25) \ 0.001

CRP before treatment, mg/L 24.50 (4.10–83.80) 56.0 (4.15–112.5) 0.363

Positive RF (n = 27) 4/12 (33.3) 1/15 (6.6) 0.021

Positive ACPA (n = 27) 3/12 (25.0) 1/15 (6.6) 0.046

Positive ANA[ 1/80 (n = 28) 3/12 (25.0) 10/20 (50.0) 0.270

Arthritis before treatment 3.50 (2.0–4.75) 4.0 (2.0–5.0) 0.755

Arthritis after treatment 2.0 (1.0–2.75) 0.0 (0.0–0.75) 0.073

Tophus before treatment 0 (0.0) 21 (67.7) \ 0.001

1st MTP arthritis (C 1) before treatment (n = 45) 1/14 (7.1) 17/31 (45.9) 0.011

1st MCP arthritis (C 1) before treatment (n = 44) 4/14 (28.6) 4/30 (13.3) 0.415

Hand arthritis (C 1) before treatment (n = 46) 10/15 (66.7) 14/31 (45.2) 0.327

Foot arthritis (C 1) before treatment (n = 46) 2/15 (13.3) 16/31 (51.7) 0.042

Knee arthritis (C 1) before treatment (n = 43) 6/14 (42.9) 18/29 (62.1) 0.238

Other arthritis before treatment

0 5 (33.3) 22 (71.0)

1 6 (40.0) 4 (12.9)

2–3 3 (20.0) 3 (9.7)

C 4 1 (6.7) 2 (6.5)

Data are presented as n (%) or median (Q1–Q3)
CCPD calcium pyrophosphate crystal deposition, CRP C-reactive protein, RF rheumatoid factor, ACPA anti-citrullinated
protein antibodies, ANA antinuclear antibody, MTP metatarsophalangeal, MCP metacarpophalangeal, Q1–Q3 quartile
range 1–quartile range 3
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Table 2 First biotherapy and outcomes in CCPD and gout in western France

CCPD Gout p value

Number 15 (32.6) 31 (67.4)

First biotherapy 0.708

Anakinra 14 (93.3) 31 (100.0)

Etanercept 1 (6.4) 0

Place of introduction 0.497

Consultation 4 (26.7) 13 (41.9)

Hospitalization 11 (73.3) 18 (58.1)

Reason for introduction 0.273

Crisis 2 (13.3) 9 (29.0)

Crisis/long-term 3 (20.0) 9 (29.0)

Long-term 10 (66.7) 13 (41.9)

Stopping reason 0.048

Death 0 (0.0) 2 (6.5)

In progress 3 (20.0) 5 (16.1)

Side effect 6 (40.0) 4 (12.9)

Ineffective 4 (26.7) 2 (6.5)

Scheduled 2 (13.3) 18 (58.1)

Efficiency (n = 45) 5/14 (35.7) 28/31 (90.3) \ 0.001

Side effect (n = 44) 6/14 (42.9) 8/30 (26.7) 0.490

Stop for side effect (n = 44) 6/14 (42.9) 4/30 (13.3) 0.084

Data are presented as n (%)
CCPD calcium pyrophosphate crystal deposition

Fig. 2 Survival probability of biotherapy duration for long-term objective treatment
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versus one (7.1%) in the CCPD group had first
metatarsophalangeal arthritis (p = 0.011).

First Biotherapy Efficacy

Primary Outcome
After the first biotherapy course, the patients
had less severe arthritis. The first biotherapy
course was more efficient in the gout group
than in the CCPD group, with success in 28/31
patients (90.3%) and 5/14 patients (35.7%),
respectively (p = 0.001) (Table 2). Fourteen
patients (93.3%) with CCPD and 31 patients
(100.0%) with gout received anakinra as the first
biotherapy. It was introduced with the unique
objective of long-term treatment in ten patients
(66.7%) with CCPD and 13 patients (41.9%)
with gout. Six patients (42.9%) with CCPD and
four patients (13.3%) with gout stopped their
first biotherapy course because of side effects.
Biotherapy was more often discontinued in the
gout group than in the CCPD group, with 18
patients (58.1%) and 3 patients (20%) in the
gout and CCPD groups, respectively, discon-
tinuing the therapy (Table 2). Among the 35
long-term-treated patients, 27 stopped their
treatment because of side effects, a lack of effi-
ciency, or death. The median duration of
treatment was 427 days (95% CI 121–731)
(Fig. 2).

Outcome
Thirty-eight patients with gout (82.6%) and 21
with CCPD (47.7%) used colchicine before and
after the first biotherapy course (p\0.001).
Thirty patients (66.7%) received oral corticos-
teroids before and 21 (46.7%) received the cor-
ticosteroids after biologic treatment
(p = 0.0016). The use of local corticosteroids
before (12 patients; 27.3%) and after (6 patients;
13.6%) the first biotherapy course did not sig-
nificantly differ (p = 0.077) but decreased by
half. Urate-lowering therapy (ULT), such as
allopurinol or febuxostat therapy, was more
frequently used after the first biotherapy course
(31 patients; 68.9%) than before (22 patients;
47.8%) (p = 0.008) (Table 3). The patients had
less severe arthritis after the initiation of the
first biotherapy course (median = 0) than
before. They also had a lower CRP level after
treatment than before (median from 39.0 to
5.0 mg/l). Among the gouty patients, allopuri-
nol was more frequently used after the first
biotherapy course (31 patients; 100%) than
before (21 patients; 67.7%) (p = 0.002) (Supple-
mentary material 1).

Stratification by Centre
There were no statistically significant differ-
ences among centres regarding the efficiency of
the first biotherapy course (p = 0.055) (Table 4).
The duration of the first biotherapy course did
not statistically significantly differ by centre

Table 3 Evolution of medications, clinical and biological features after the 1st biotherapy course

N = 46 Before treatment After treatment p value

Colchicine 38/46 (82.6) 21/44 (47.7) \ 0.001

NSAID 9/44 (20.5) 6/44 (13.6) 0.505

Oral corticosteroids 30/45 (66.7) 21/45 (46.7) 0.016

Local corticosteroids 12/44 (27.3) 6/44 (13.6) 0.077

Urate-lowering therapy 22/46 (47.8) 31/45 (68.9) 0.008

Arthritis 4.0 (2.0–5.0) 0.0 (0.0–2.0) \ 0.001

CRP 39.0 (4.0–97.4) 5.0 (1.8–9.0) \ 0.001

Data are presented as n (%) or median (Q1–Q3)
NSAID non-steroidal anti-inflammatory drug, CRP C-reactive protein
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(p = 0.057), although the treatment duration
seemed shorter in the Tours centre than in the
other centres [3.0 days (Q1–Q3 3.0–24.0)]. In
contrast, the reasons for introduction differed
by centre (p\0.001). Indeed, the centres in
Rennes used biotherapy for both crises and
long-term objectives in most cases (57.9%) and
never use biotherapy for a crisis only. The cen-
tres in Poitiers, Angers and Le Mans introduced
biotherapy for long-term objectives, while the
Tours centre used it mostly for crises (71.4%).
These results still hold when the data are strat-
ified by centre and disease (Supplementary
material 2). However, there were no significant
differences in terms of crisis treatment between
diseases or across centres (Supplementary
material 3).

Second Biotherapy Efficacy

The patients received a second biotherapy
course if the first one was inefficient or relapse
occurred when the first biotherapy was intro-
duced in the short term to treat a crisis.

Eight patients (17.4%), five with CCPD and
three with gout, received a second biotherapy
course. Anakinra was used in three patients
(100.0%) with gout. A total of one patient
(20.0%) with CCPD received anakinra, one
patient (20.0%) received etanercept, one patient

(20.0%) received infliximab and two patients
(40.0%) received abatacept. The second bio-
therapy course was efficient in one patient
(20.0%) with CCPD who was administered
abatacept. No patients with CCPD receiving a
different biotherapy than anakinra had positive
ACPA or rheumatoid factor (RF). Side effects
were found in one patient (20.0%) with CCPD
and two patients (66.7%) with gout (Supple-
mentary material 4).

DISCUSSION

To our knowledge, this is the first observational
study focusing on the treatment of crystal-as-
sociated arthritis with all kinds of biotherapies
in France.

Interestingly, the first biotherapy used was
anakinra in 97.8% of the patients, and no
patients were treated with canakinumab (de-
spite its marketing authorisation in adult gout
treatment in France in 2014). In addition, we
observed that the first biotherapy was intro-
duced with a long-term objective in 35 patients,
while anti-IL-1beta therapies are currently
approved for acute crises only in patients with
gout. However, Solomon et al. [12] demon-
strated that canakinumab can also prevent gout
flares. Indeed, the authors randomized partici-
pants to groups receiving varying doses of

Table 4 Stratification by centre

Brest Angers/Le Mans Poitiers Rennes Tours p value

Number 9 7 4 19 7

1st biotherapy

efficiency

6/9 (66.7) 2/6 (33.3) 4/4 (100.0) 17/19 (89.5) 4/7 (57.1) 0.055

1st biotherapy duration

(days)

61.0

(26.0–92.0)

214.0

(77.0–700.0)

443.0

(216.0–1140.8)

363.0

(120.5–699.5)

3.0

(3.0–24.0)

0.057

Reason for introduction

Crisis 5 (55.6) 0 (0.0) 1 (25.0) 0 (0.0) 5 (71.4) \
0.001

Crisis/long term 0 (0.0) 1 (14.3) 0 (0.0) 11 (57.9) 0 (0.0)

Long-term 4 (44.4) 6 (85.7) 3 (75.0) 8 (42.1) 2 (28.6)

Data are presented as n (%) or median (Q1–Q3)
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canakinumab (50 mg, 150 mg or 300 mg) or a
placebo at 3-month intervals and performed
follow-ups after a median of 3.7 years. The par-
ticipants receiving canakinumab had a reduced
risk for incident gout flares at all doses of
canakinumab. This finding can explain why
people were treated for a long period in our
study, and the first biotherapy results were
maintained in almost half of the patients at
450 days. However, it is important to note that
all centres did not have the same therapeutic
approach. Some centres, such as those in
Angers, Le Mans and Rennes, tend to treat gout
and CCPD with a long-term objective, while the
Tours centre treated mostly crises with a short
treatment duration. In routine practice, when
patients are treated with a long-term objective,
they receive anakinra once daily until remission
for inflammation. Then, treatment is given less
frequently if possible.

Interestingly, we found that among the
patients with gout, the introduction of the first
biotherapy course allowed the initiation of ULT
in the short term. Indeed, 67.4% of the patients
used ULT at baseline, whereas 100% use ULT
after the initiation of the first biotherapy. It is
well known that ULTs are the key treatment for
gout because they prevent the occurrence of
flares and complications of the disease by dis-
solving the pathogenic crystals [13]. However,
in Europe, ULT is not started while patients
have an acute gout attack because there is a risk
of triggering the disease. We showed in our
study that in difficult cases where usual treat-
ments are inefficient or contraindicated, bio-
therapy can be an option to treat crises and
introduce a ULT at the same time. A long bio-
therapy duration may also be linked to the fact
that it is continued as a prophylactic treatment
in some patients. Indeed, Schlesinger et al. [14]
found in a randomized trial that a single cana-
kinumab dose of at least 50 mg or four weekly
doses for 4 weeks provided superior prophylaxis
against flares compared with daily colchicine
0.5 mg in patients with gouty arthritis initiating
allopurinol treatment.

After the first biotherapy course, the patients
were less often treated with colchicine. How-
ever, there were no significant differences in the
use of NSAIDs from before to after the first

biotherapy course. Nevertheless, only 19.6% of
patients took NSAIDs at baseline. Considering
this small number, it is difficult to demonstrate
a difference.

NSAIDs or colchicine are sometimes forbid-
den if the patient’s level of renal function is too
low. In our study, the patients with gout had a
median clearance of 54.0 mL/min (Q1–Q3
34.25–69.25). Loustau et al. [15] found that
anakinra may be a safe therapeutic option for
patients with gout and stage 4–5 chronic kidney
disease or renal transplant. In addition, Yang
et al. [16] showed that a single dose or sched-
uled adjustment was indicated for patients with
severe renal impairment or end-stage renal dis-
ease when anakinra is used. Thus, it could be a
good therapeutic option when NSAIDs or col-
chicine cannot be used.

A second biotherapy course was introduced
in eight patients (17.4%). Among the patients
with CCPD, one (20.0%) received anakinra,
while four patients (80.0%) did not receive an
anti-IL-1 monoclonal antibody. However, only
one patient (20.0%) treated with abatacept
showed improvement. None of these patients
had positive ACPA or RF.

No patients had BCP disease in this study. Ea
et al. [17] found in vivo that BCP crystal-in-
duced synovitis was independent of IL-1a and
IL-1b signalling, and no changes in inflamma-
tion were observed in mice deficient for com-
ponents of the NLRP3 inflammasome, IL-1a or
IL-1b. In addition, treatment with anakinra did
not prevent BCP crystal effects. This finding can
explain why no studies on IL-1 inhibitors in
BCP disease have been previously conducted
and why no such patients were included in this
study. However, Omoigui and Irene [18] repor-
ted that one patient with shoulder pain due to
rotator cuff tendonitis and subacromial bursitis
received subcutaneous injections of anakinra
for 5 months. He showed improvement in the
range motion of his shoulder in the 5th month
and improvement in pain severity.

Canakinumab efficiency was evaluated in
the b-RELIEVED trial [19]. The authors included
a large sample size and reported that the mean
72 h visual analogue scale pain score was lower
with canakinumab than with NSAIDs, with
significantly less physician-assessed tenderness
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and swelling. Compared to NSAIDs, canakinu-
mab significantly delayed the time to the first
new flare and reduced the risk of new flares.
Despite there being evidence of canakinumab
being efficient in treating gout attacks, it seems
that the cost (11,361.39 € in France, for once
every 3 months) may play an important role in
the therapeutic decision. Anakinra has been
proven to be efficient in treating gout flares in a
randomized, noninferiority trial [20]. Forty-
three patients received anakinra, and 45
received treatment as usual (NSAIDs or corti-
costeroids). The authors found that the effi-
ciency of anakinra was noninferior to usual
treatment in terms of pain. However, this is the
only randomized clinical trial in patients with
gout, and the lack of a large-scale study might
explain why anakinra has not been approved to
treat gout flare. Our results show that anakinra
was efficient in 90.3% of patients with gouty
arthritis, with a significant reduction in arthritis
and CRP levels, confirming that this treatment
can be a reasonable option to treat gout flares,
with a better cost-effectiveness ratio than that
of canakinumab (for a quarter the cost). New
oral therapeutics against NLRP3 inflammasome
are also being evaluated. Oral treatment such as
dapansutrile could be an option to treat gout
flares [21].

The efficacy of anakinra in treating CCPD
was not obvious in this study. Indeed, we found
that it was efficient in only 35.7% of the
patients with CCPD, but treatment was fre-
quently stopped because of adverse events.
Compared with the number of gout treatment
studies, there are relatively few studies investi-
gating CCPD treatments, and currently, most
treatments are based on clinical experience or
conclusions extrapolated from the results of
gout studies [22]. Indeed, only two studies
reported the efficacy of anakinra in a retro-
spective study of 16 [23] and 33 [24] cases of
CCPD arthritis. Hence, the most recent Euro-
pean recommendations do not include bio-
therapy as a possible option for CCPD crises,
and neither anakinra nor canakinumab has
been approved to treat CCPD in France. For
example, the second biotherapy course was not
as efficient in treating CCPD as was the first
course, while it was effective in treating gout.

Even though IL-1 inhibitors can prevent and
treat gout flares, the risk of infection has to be
taken into account. Indeed, Schlesinger et al.
[19] found more severe adverse events, such as
infections or low neutrophil or platelet counts,
in the canakinumab group than in the placebo
group. In contrast, Liew and Gardner [25]
assessed 29 patients who received anakinra for
acute crystal arthritis in the presence of con-
current infection and did not observe any signs
of the infections worsening that could be
attributed to anakinra administration. In our
study, we reported that 42.9% of the patients
with CCPD and 13.3% of the patients with gout
had to stop biotherapy because of side effects. In
our study, the patients were treated for a longer
period than were the patients in previous stud-
ies, and the patients with CCPD were older,
which could explain the poor tolerance. Further
investigations should be performed regarding
safety, especially for long-term treatment. Our
study has some limitations. First, this is a ret-
rospective study. Thus, some relevant data
might be missing. However, this is a real-world
study, and ensuring that the practices were
actually realized. In addition, to our knowledge
no prospective study evaluated the efficiency of
anakinra in CCPD. Second, the centres did not
use the same procedure for patient selection.
Indeed, the Poitiers centre does not use a data-
base for research, so the patients who the
physicians remembered fulfilled the inclusion
criteria were included. Thus, with this method,
some eligible patients may have been missed.
However, considering the limited number of
patients in each centre, it is highly improbable
that a patient was forgotten. Third, few patients
were included in this study, even though five
centres were involved. However, Pascart et al.
[26] investigated the proportion of patients
with difficult-to-treat or difficult-to-prevent
acute gout attacks eligible for IL-1 inhibition
according to the current European guidelines in
a French cohort. The authors found that despite
the large number of patients without any first-
line therapeutic options for gout flares, eligi-
bility for IL-1 inhibition therapy was rare, and
only 1% of the cohort was eligible. In France,
gout prevalence was estimated to be 0.9% in the
adult population in 2013 [27]. Thus, the small
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sample size of this study is in accordance with
previous findings. Stratification by centre failed
to demonstrate an effect on the efficiency and
duration of the first biotherapy course. Fourth,
patients with CCPD had a higher positive ACPA
and RF count than in gout. Thus, some patients
might have a rheumatoid arthritis and concur-
rently developed a CCPD disease. All patients
with CCPD and ACPA or RF positive antibodies
had at least radiographic signs of CCPD disease
or a positive research result confirming crystal
in the synovial fluid and standard arthritis
localisation such as wrists or knees. Finally,
probably many patients with osteoarthritis and
asymptomatic elderly subjects with cartilage
calcification should be included in this study as
only 50% of the CCPD-arthritis group had evi-
dence of synovial fluid crystals or a substantial
proportion of CCPD-arthritis synovial fluid
samples were non-inflammatory (\2000 cells/
lL); and 33% were seropositive for RF (25%
seropositive for CCP), and possibly had both
CCPD and rheumatoid arthritis. The number of
patients was too low to check whether the
synovial fluid cell count was predictive of
response to treatment.

CONCLUSION

Treatments for crystal-associated arthritis rely
on symptomatic therapeutics associated with
ULT in patients with gout. However, it might be
difficult to treat acute attacks because of the
presence of underlying comorbidities, such as
hypertension, diabetes, renal insufficiency or
gastrointestinal disorders, or the inefficiency of
usual treatments. Without adequate treatment,
patients may have persistent inflammation,
which can contribute to joint destruction and
impact quality of life. IL-1 inhibitors seem to be
a good therapeutic option. However, homoge-
neous guidelines should be developed. Indeed,
we showed that canakinumab, the only anti-IL-
1 authorised since 2014, is never used in clinical
practice. Anakinra is the most prescribed ther-
apeutic, and its efficiency in treating gout was
high in this study. In addition, anti-IL-1 is
supposed to be used for a short time to treat
crises. However, we can see that in clinical

practice, most patients receive long-term treat-
ment for prophylaxis. Thus, additional studies
should be carried out to clarify the role of ana-
kinra in the therapeutic strategy.

ACKNOWLEDGEMENTS

We thank the participants of the study.

Funding. No funding or sponsorship was
received for this study or publication of this
article.

Authorship. All named authors meet the
International Committee of Medical Journal
Editors (ICMJE) criteria for authorship for this
article, take responsibility for the integrity of
the work as a whole, and have given their
approval for this version to be published.

Authorship Contributions. Elise Doaré col-
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