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Abstract

Calcium pyrophosphate (CPP) deposition is a frequent joint disease with increased prevalence in older people in whom treatment
of acute CPP arthritis with conventional therapies such as colchicine or non-steroidal anti-inflammatory drugs could be contra-
indicated or not used at an optimal dose. As recommended in gout, anakinra might represent an alternative treatment for arthritis.
We aimed to analyze the efficacy and safety of anakinra in acute CPP arthritis in a large reported series. We retrospectively
included all patients receiving anakinra for acute CPP arthritis between January 2011 and 2017. The following data were
collected before and 4 days after the first anakinra injection: swollen joint count (SJC), tender joint count (TJC), pain score on
a visual analog scale (VAS, 0—-100 mm), and C-reactive protein (CRP) level. A good response was defined according the
evaluation of the physician. We included 33 patients (24 women; mean age 79.2 £ 12.8 years). The number of good responders
was 27 (81.8%). At day 4, patients showed decreased mean VAS pain score (from 64.8 +26.5 to 21.2+£19.7 mm, p <0.0001),
TIC(5.8£5.0t0 1.0+ 1.0, p <0.0001), SIC (3.9£2.7t0 0.9+ 1.0, p < 0.0001), and CRP level (116.1 +£71.6 t0 26.0 £23.1 mg/l,
p<0.0001). Anakinra was well tolerated, without skin complications. Only one patient had pneumonitis that was resolved with
oral antibacterial agents. Anakinra could be a relevant alternative for managing acute CPP arthritis when conventional therapies
are ineffective or contraindicated.

Keywords Acute arthritis - Anakinra - Calcium pyrophosphate dehydrate - Treatment

Introduction

Calcium pyrophosphate deposition (CPPD) is a joint disease
caused by deposition of CPP crystals. Although often asymp-
tomatic, CPPD can be associated with acute mono- or
polyarticular arthritis. The prevalence of CPPD increases with
age, and acute CPP arthritis is frequently observed in older
people [1, 2]. The European League Against Rheumatism
(EULAR) recommends treating CPP arthritis with corticoste-
roids injection, oral non-steroidal anti-inflammatory drugs
(NSAIDs), or colchicine [3]. Parenteral or oral corticosteroids
are useful alternative treatment modalities for patients with

Marion Thomas and Marine Forien contributed equally to this work.

< Marine Forien
marine.forien@aphp.fr

Service de Rhumatologie, Hopital Bichat, APHP, Université Paris
Diderot, 46 rue Henri Huchard, 75018 Paris, France

polyarticular involvement or with acute CPP arthritis, non-
response or unsuitability of other treatments.

Evidence to support the use of these treatments for acute
CPP arthritis is mainly from the treatment of gouty attacks [4].
However, side effects can occur with NSAIDs (e.g., gastroin-
testinal bleeding, cardiovascular events, renal impairment) [4]
and colchicine (e.g., myopathy or diarrhea) [5]. Diabetes can
also limit the use of corticosteroids. These drugs may be also
contraindicated or cannot be used at an optimal dose, espe-
cially among older patients with renal impairment. Thus, other
therapeutic options are often required in clinical practice.

The main mechanism of crystal arthritis (including
monosodium urate and CPP arthritis) is mature interleukin-
1 (IL-1p3) secretion. The pyrin domain-containing 3
(NLRP3) inflammasome mediates caspase-1 activation and
subsequent secretion of IL-1 [6, 7]. IL-1 blockers such as
anakinra and canakinumab have been evaluated in gout for
treating acute arthritis [8—11]. Considering the role of IL-1 in
the pathophysiology of inflammation during crystal diseases
and the efficacy of IL-1 inhibitors in gouty arthritis, EULAR
has allowed the use of such therapeutic agents for treating gout

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s10067-018-4272-2&domain=pdf
mailto:marine.forien@aphp.fr

426

Clin Rheumatol (2019) 38:425-430

flares in patients with frequent flares and with contraindica-
tions to conventional therapies [4].

In contrast to studies of anakinra in gout, only a few short
case series and case reports have focused on its efficacy in
CPP arthritis [12—17]. The aim of this study was to analyze
the efficacy and safety of anakinra in acute CPP arthritis in a
larger reported series.

Methods
Patient selection

In this monocenter retrospective study, we included all pa-
tients who received anakinra for CPP arthritis between
January 2011 and 2017. All patients received anakinra be-
cause of insufficient response to others treatments among col-
chicine, corticosteroids, and/or NSAIDs. Among this popula-
tion, eight patients included were previously reported in a
multicenter pilot study [17]. As recommended [3], the diag-
nosis of CPPD was confirmed by the identification of CPP
crystals in synovial fluid (SF) when available and/or the pres-
ence of typical imaging features of CPPD. Exclusion criteria
were age < 18 years and concomitant gout. Medical history
data including hypertension, diabetes mellitus, cardiovascular
disease, history of gastroduodenal ulcer, renal impairment,
and concomitant treatments including anticoagulants or anti-
platelet drugs were collected.

Evaluation

Disease data collected were symptom duration, involved
joints, and medications received before anakinra: corticoste-
roids (oral, parenteral, injection), colchicine, NSAIDs. For all
patients, we collected data on the clinical evaluation before the
first injection of anakinra (day 0), with swollen joint count
(SJC) and tender joint count (TJC), patient evaluation of pain
on a visual analog scale (VAS; 0—100 mm), and laboratory
tests with C-reactive protein (CRP) level and creatinine clear-
ance according to Modification of the Diet in Renal Disease.

To evaluate the efficacy of anakinra, we collected the fol-
lowing items 4 days after the first anakinra injection (day 4) if
available: SJC and TJC, VAS pain score and CRP level. A
good response was defined according to the evaluation of the
physician or documentation in the chart of the phrase “good
response” after anakinra treatment.

Statistical analysis
Data are reported as mean +SD or number (%). Wilcoxon test

was used to compare quantitative data. A two-tailed p < 0.05
was considered statistically significant.
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Results
Baseline characteristics

A total of 33 patients (24 women) with acute CPP arthritis
were included. The clinical characteristics of patients at
baseline are summarized in Table 1. Mean age was 79.2 +
12.8 years. At baseline (first injection of anakinra), mean
duration of acute arthritis 13.2+12.9 days. CPP arthritis
was confirmed by the presence of CCP crystals in SF in
28/33 (84.8%) patients. For the remaining 5 patients, the
diagnosis was confirmed by CPPD features seen on imag-
ing. CPPD features were confirmed on radiography for 27
patients and ultrasonography for 26. At baseline, 18 pa-
tients had polyarticular involvement. Associated comorbid-
ities were hypertension (n = 24), heart disease (n = 19), pre-
vious gastroduodenal ulcer (n =3), diabetes mellitus (n =
11), and renal impairment (n = 18) with mean clearance
68.6 +23.9 ml/min/1.73 m*. Concomitant medications with
potential interaction with conventional therapies were oral
anticoagulants (n =9) and low-dose aspirin as an antiplate-
let drug (n=10). Mean VAS pain score was 64.8
26.5 mm. Mean TJC and SJC were 5.8+5.0 and 3.9+2.7,
respectively, and mean CRP level was 116.1+71.6 mg/l

(Fig. 1).
Treatment of CPP arthritis

Corticosteroids, NSAIDs and colchicine were previous treat-
ments, without significant improvement in 27 patients.
Among them, 13 were treated with colchicine (4 were treated
with low dose of colchicine in prevention of acute CPP arthri-
tis), 2 with NSAIDs, 4 with corticosteroids, 3 patients received
colchicine and corticosteroids, 3 patients corticosteroids and
NSAIDs, and 2 patients received NSAIDs, colchicine, and
corticosteroids. Conventional therapies were contraindicated
for the 6 remaining patients. The mean dose of corticosteroids
was 20.8 + 8.2 mg/day.

Among the 33 patients, 24 received the following protocol
proposed by So et al. [18]: anakinra, 100 mg, administered
subcutaneously (s.c.) daily for 3 days. For the remaining 9
patients, anakinra, 100 mg, was given s.c. daily for 1 to 6 days.
The mean number of anakinra injections was 3.3 £0.8 per
patient. For all patients, NSAIDs and colchicine were
discontinued at the start of anakinra treatment.

Efficacy and safety of anakinra (Fig. 1)

Among the 33 patients, 32 had a documented visit at day 4; 27
(81.8%) showed good response. At day 4, patients showed
decreased VAS pain score (from 64.8£26.5 to 21.2+
19.7 mm, p<0.0001), TIC (5.8+5.0 to 1.0+1.0,
p<0.0001), SJIC (3.9+2.7 to 0.9+1.0, p<0.0001), and
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Table1 Baseline characteristics of patients receiving anakinra for acute
calcium pyrophosphate (CPP) arthritis (n=33)

Clinical characteristics

Age (years), mean = SD 7924128
Male, n (%) 9(27.2)
Duration of present flare (days), mean + SD 13.2+12.9
Monoarticular involvement, 7 (%) 2(6.1)
Oligoarticular involvement, n (%) 13 (39.4)
Polyarticular involvement, n (%)* 18 (54.5)
Comorbidities, n (%)
Hypertension 24 (72.7)
Heart disease 19 (57.5)
Previous gastroduodenal ulcer 39.1)
Diabetes mellitus 11 (33.3)
Renal impairment 18 (54.5)
Medications, n (%)
Oral anticoagulants 9(27.2)
Low-dose aspirin and/or other antiplatelet drug 10 (30.3)
Diagnosis modalities, n (%)
Ultrasonography-detected CPP deposition 26 (78.8)
Radiography-detected CPP deposition 27 (81.8)
Presence of CPP crystals in synovial fluid 28 (84.8)
Treatment received before anakinra, n (%)
Colchicine 18 (54.5)
NSAIDs 7(21.2)
Corticosteroids 12 (36.4)

NSAIDs non-steroidal anti-inflammatory drugs
#Swollen joint count at baseline > 4

CRP level (116.1£71.6 to 26.0£23.1 mg/l, p<0.0001). At
day 4, among 12 patients receiving corticosteroids at baseline,
5 discontinued this treatment and the corticosteroid consump-
tion decreased from 20.8+8.2 to 7.0 + 1.8 mg/day. Five pa-
tients had no or only partial response. For one patient, the final
diagnosis was modified to polymyalgia rheumatic disease;
another could decrease the consumption of corticosteroids
(30 to 10 mg/day).

After a mean follow-up of 6.8 +5.9 months, relapse oc-
curred in 9 (27.3%) patients. The mean time to relapse was
2.1+ 1.8 months.

Anakinra was well tolerated, without skin complications.
Only one patient had acute bacterial pneumonitis that resolved
with an oral antibacterial agent. This case was described in the
published pilot study [17].

Discussion
In this study, we reported 33 cases of acute CPPD arthritis

treated with anakinra. A significant decrease of TJC, SJC,
VAS, and CRP were confirmed with a good tolerance.

CPPD and gout are the main crystal-related diseases, and
acute arthritis is one of the main clinical presentations. The
mechanism of this crystal-related inflammation is now well
known.

Monosodium urate and CCP crystals activate IL-1(3 pro-
duction via the NLRP3 inflammasome [6, 7, 19]. This pri-
mordial role of IL-1(3 has led to considering anti-IL1 agents
as an alternative to conventional therapeutics for treating
gouty arthritis. Indeed, several studies suggested that
anakinra and other anti-IL-1 agents such as canakinumab
or rilonacept could be efficient, with a good safety profile,
among patients with gouty arthritis with failure or contra-
indication to conventional therapies [8, 11, 18, 20-22].
Recent EULAR recommendations for gout allowed for
use of these anti-IL-1 agents in these cases [4]. In CPPD,
only a few reports with a few patients have described the
same efficacy and safety profile [13—17] (Table 2).

In this study, we examined the use of anakinra for
treating acute CPPD arthritis. To our knowledge, this is
the largest reported series of patients receiving anakinra
for the disease. We observed a high response rate and a
rapid relief of inflammatory symptoms. Moreover, the safe-
ty was good, with only one benign infectious complication.
These results agree with previously published data [17]. For
acute CPP arthritis, only case reports [13—15, 17] suggested
an efficacy of anakinra. In a multicenter study of 16 patients
[17], we previously observed good efficacy, with relatively
good tolerance, for treating CPP arthritis. In contrast to the
treatment for gout, only anakinra has been evaluated for
chronic CPP arthritis. In this form, a recent report of three
patients suggested efficacy for only one patient [12].
Moreover, in our study, relapse occurred in 27.3% of pa-
tients, with a mean time to relapse of 2.2 = 1.8 months. The
lack of efficacy of anakinra in patients with chronic CPP
arthritis [12] and the relapse rate could also be explained by
the short half-life of anakinra. The presence of systemic
inflammation probably also affects the response to
anakinra, with a higher response for patients with inflam-
matory syndrome [23]. In our study, only one patient had a
CRP level within the normal range, and the median CRP
level was 110 mg/l, which could explain our high response
rate.

Our findings suggest that anakinra may be an alternative
treatment to conventional therapies for the acute form of
CPPD. With its short half-life, it is relevant for acute CPP
arthritis, leading to rapid relief of symptoms, particularly in
an older-age population. Indeed, in this population,
NSAIDs, colchicine and corticosteroids might be poorly
tolerated or contraindicated because of renal impairment,
history of gastrointestinal ulcer, diabetes mellitus, or drug
interactions.

We observed relatively good tolerance of anakinra, with
only one adverse event reported (bacterial pneumonitis) after
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Fig. 1 Efficacy of anakinra in acute calcium pyrophosphate arthritis

three injections. The infection resolved with oral antibacterial
agents. Although anakinra is authorized for patients with
clearance > 30 ml/min (European Medicines Agency, 2006),
this treatment could be given to patients with kidney failure or
on hemodialysis. In fact, NSAIDs and colchicine are contra-
indicated for patients with clearance < 30 ml/min and the risk
of infection could also limit steroids injections for patients on
hemodialysis. In our study, three patients had severe renal
impairment (clearance < 30 ml/min) and one was on hemodi-
alysis. They received three injections of anakinra without any
complications. Hung et al. showed a decrease in levels of
biomarkers of inflammation in patients on hemodialysis with
chronic inflammation (no history of crystal arthritis) who re-
ceived anakinra three times a week for 4 weeks versus place-
bo, without serious adverse events [24]. Similar efficacy and
safety were also reported in gouty patients with severe renal
insufficiency and or on hemodialysis [25].

@ Springer

Our study has some limitations. First, the study was retro-
spective and analysis of efficacy was done according data
collection in medical records limiting the exact assessment
of efficacy. Moreover, we used different modalities of
anakinra administrations and we in absence of comparison
of anakinra with another treatment, we cannot speculate
whether anakinra was superior to conventional therapies.
However, this real-life observational study is the largest re-
ported series and suggested, similar to gout, that anakinra
might represent an interesting alternative to these convention-
al treatments for acute CPP arthritis. Future randomized trials
are necessary to confirm our results and to validate the use of
anakinra in CPP arthritis.

In conclusion, our results suggest that anakinra could be a
relevant alternative for managing acute CPP arthritis, leading
to rapid relief of inflammatory symptoms, with a good toler-
ance and a short period of immunosuppression.
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