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Abstract

Calcium pyrophosphate deposition (CPPD) disease is a consequence of the immune re-
sponse to the pathological accumulation of calcium pyrophosphate (CPP) crystals within
joints. This clinically heterogeneous condition can cause significant disability, yet its
management remains poorly defined. New discoveries are reshaping the therapeutic land-
scape beyond conventional anti-inflammatory agents—which remain the cornerstone of
care—justifying this review on current standard of care and treatment advances in CPPD
disease. We first address the two theoretical management goals, namely inflammation
control and crystal dissolution—with attempts to address the latter having failed thus far.
We then summarize the evidence supporting conventional anti-inflammatory treatments
and review insights into the pathophysiology of CPPD disease, which are driving the devel-
opment of novel therapeutic strategies. These include the current use of biologics (IL-1 and
IL-6 inhibitors) to control inflammation and highlight the need to explore new pathways
to inhibit crystal formation (e.g., selective NPP1 blockers). We present the treatments in
the development pipeline for CPPD disease (including JAK inhibitors), and the therapies
currently undergoing clinical trials in gout for which findings could be extended to CPPD
disease given their shared pathophysiology (e.g., NLRP3 inhibitors). To support and im-
prove research on CPPD disease treatments, clinical trial design needs to be standardized,
incorporating the recent ACR/EULAR classification criteria for accurate diagnosis, care-
ful phenotypic stratification to ensure homogeneous patient groups (although this point
requires consensus), and validated core outcome domains currently being developed by
the OMERACT.

Keywords: CPPD disease; CPPD pathophysiology; CPPD therapies; anti-inflammatories;
colchicine; IL-1 inhibitors; IL-6 inhibitors

1. Introduction

Calcium pyrophosphate deposition (CPPD) disease encompasses the symptoms
caused by the pathological presence of CPP crystals in joints [1]. The disease can present
with a variety of clinical phenotypes, ranging from the typical acute episode of arthri-
tis which can become recurrent to chronic arthritis with and without inflammatory
symptoms [2]. This very common cause of arthritis in older people is still underdiag-
nosed, particularly in its chronic clinical presentations, and has long been an under-
researched field, with very little guidance in its management provided by international

Gout Urate Cryst. Depos. Dis. 2025, 3, 22

https:/ /doi.org/10.3390/ gucdd3040022


https://doi.org/10.3390/gucdd3040022
https://doi.org/10.3390/gucdd3040022
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/gucdd
https://www.mdpi.com
https://orcid.org/0000-0002-0973-5797
https://orcid.org/0000-0002-8395-826X
https://doi.org/10.3390/gucdd3040022
https://www.mdpi.com/article/10.3390/gucdd3040022?type=check_update&version=1

Gout Urate Cryst. Depos. Dis. 2025, 3,22 20f13

societies [3-5]. Consequently, management has long relied on less than a handful of anti-
inflammatory drugs, based on the experience accumulated in gout, another crystal-induced
inflammatory arthritis.

In recent years, global interest has reached CPPD disease, and international initiatives
started structuring research focusing on CPPD disease [6,7]. Progress in the management of
the disease is emerging, thanks to the recent completion of the first clinical trial performed in
acute CPP crystal arthritis [8], and as new academic and industrial trials are being launched.

The aim of this review is to recapitulate what should be the current standard of care
in CPPD disease, and overview current developments which will change the treatment of
CPPD disease in the near future.

2. Treating the Two Sides of the Same Coin in Crystal-Induced
Rheumatic Diseases: Controlling the Inflammation While Getting Rid of
the Deposits

The treatment paradigm is the same in all crystal-induced arthropathies; the inflam-
mation (and symptoms in general) needs to be treated until the crystal deposits causing
these symptoms are gone. The archetype of crystal-induced arthropathies in which means
are available to achieve both is gout [9]. In brief, urate lowering therapy (e.g., allopurinol)
reduce serum urate levels below their supersaturation concentrations, which leads to the
eventual complete dissolution of monosodium urate crystals. Drugs targeting inflammation
(e.g., colchicine) aim to control inflammation caused by the presence of crystals until they
are dissolved. In CPPD, the mechanisms of crystal formation are completely different than
in gout, as they are mainly caused by an excessive presence of inorganic pyrophosphate
(PPi) in the extra-cellular space due to increased release of ATP from certain cell types
(through the ANKH anion channel) and/or an imbalance in the cleavage of ATP (performed
by ENPP1) [1,10]. Attempts have been made to interfere with these mechanisms using
an anion channel inhibitor (probenecid) or to stimulate PPi further cleavage to inorganic
phosphate, but both failed to dissolve CPP deposits [1,11]. Therapeutic efforts in CPPD
disease therefore all focus on the same side of the coin for now: controlling the immune
inflammatory response to CPP crystals and potential effects on cartilage degradation.

3. The Data Behind the Use of Conventional Anti-Inflammatory Treatments

Conventional anti-inflammatory treatments (i.e., non-biologics or synthetic targeted
therapies) used in the treatment of CPPD disease include colchicine, non-steroidal anti-
inflammatory drugs (NSAIDs), corticosteroids (systemic or intra-articular), and two disease
modifying anti-rheumatic drugs (DMARDs): methotrexate and hydroxychloroquine. While
the first three of the list can in theory be used for acute CPP crystal arthritis and for the
treatment of the chronic phenotypes, the DMARDs are only used in the latter.

3.1. Treatment of Acute CPP Crystal Arthritis

When two or fewer joints are affected, joint aspiration combined with intra-articular
corticosteroid injection is an option, provided that septic arthritis has been excluded. When
more than two joints are affected, however, systemic anti-inflammatory therapies are
preferred. Colchicine is often used first-line, usually to smaller doses than in gout because
of the older age of patients with CPPD disease, but oral NSAIDs and oral corticosteroids
could also be used according to the 2011 EULAR recommendations [5]. Yet, until recently,
the only available evidence for the use of colchicine in acute CPP crystal arthritis were
historical studies using intravenous colchicine [12,13]. Use of parenteral ACTH was even
reported as being successful [14]. The COLCHICORT trial, a randomized, open-label,
controlled trial comparing oral colchicine to prednisone in acute CPP crystal arthritis has
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provided so far the strongest evidence to guide the treatment of acute flares [8]. This
RCT randomized 112 patients to receive 1.5 mg of colchicine on day one and 1 mg on day
two or 30 mg of prednisone on days one and two. Treatment response was equivalent
at 24 h after treatment initiation, with a change in pain visual analogue scale (VAS) of
—36 mm (£32) (/100 mm) in the colchicine group and —38 mm (£23) in the prednisone
group. Safety considerations discriminated the two drugs, as 22% of patients treated with
colchicine experienced diarrhea, all graded as mild, but which is more concerning in this
older population (mean age of 87 years in the trial), while prednisone was generally well
tolerated despite the fact that several patients had pre-existing diabetes [8]. A two-day
regimen of any of the two drugs was sufficient to obtain a good treatment response on
day three, but for safety considerations, the COLCHICORT trial has started a shift towards
using oral prednisone as first-line therapy for acute CPP crystal arthritis. Recently, a group
from Thailand conducted a randomized open-label trial comparing a 7-day course of two
different doses of prednisone (10 mg vs. 30 mg daily) for the treatment of acute CPP
crystal arthritis (N = 79, all cases aspirate-proven) [15]. The trial found that both doses
were equally effective, with no significant differences in flare resolution time, recurrence
rates over a 28-day follow-up period, or safety outcomes. This suggests that lower doses
of prednisone could be considered to manage acute CPP crystal arthritis, particularly in
patients who are at risk of experiencing adverse effects from higher corticosteroid doses.

3.2. Treatment of Chronic Inflammatory Phenotypes

Chronic inflammatory phenotypes include recurrent flares and/or persistent arthritis.
Retrospective data from a European cohort of 128 patients showed that the prolonged use of
low-dose colchicine (1 mg or 0.5 mg/day) was considered the first-line therapeutic option in
referral centers for CPPD disease, and provided significant clinical improvement in 30-50%
of cases [16]. This is supported by an old crossover trial of 10 patients, which suggested
that daily colchicine could reduce the recurrence of flares three-fold [17]. Methotrexate
(15 mg/week for three months) has been tested in recurrent acute and persistent polyarthri-
tis in a double-blind crossover trial [18]. This trial did not show efficacy for methotrexate,
but used the DAS44 as the primary endpoint, which may not be appropriate to evaluate a
difference in CPPD disease. The question of the efficacy of methotrexate remains unproven
as case series suggest its potential benefits [16,19]. In the European cohort, methotrexate
was most often used as a second-line agent after colchicine failure and often co-prescribed
with colchicine or glucocorticoids (14). A pilot double-blind crossover trial tested hydroxy-
chloroquine in the recurrent flare phenotype and suggested a reduction in the frequency of
flares, but no adequately powered confirmatory trial was ever performed [20]. Data from
the European cohort, however, showed that hydroxychloroquine was rarely used in expert
centers, accounting for <5% of cases [16].

4. Better Understanding the Pathophysiology of the Disease Leads to
New Treatment Options

The pathophysiology of CPPD disease remains incompletely understood and is an
area that is still under active research. The two key pathophysiological processes that
contribute to the development of clinical disease and constitute the targets of current
treatments, include the pathological formation and deposition of CPP crystals, followed by
an excessive immune response to the CPP crystal deposits [1]. Historically, treatments used
in CPPD disease were inspired from the clinical and basic science knowledge accumulated
in gout, but bench research focused on CPPD is eventually increasing options at the bedside.
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4.1. Pathological Formation of CPP Crystals

The complexation of calcium ions and inorganic pyrophosphate (PPi), after the cleav-
age of ATP by the ectonucleotide pyrophosphatase /phosphodiesterase-1 (ENPP1) to adeno-
sine monophosphate (AMP) and PPj, results in CPP crystal formation, preferentially on
the cartilage matrix [1,21]. This process is enhanced when PPi concentrations are increased
in the joint space. In vitro, magnesium supplementation has a growth inhibitory effect on
CPP crystals [22]. The only randomized study on magnesium supplementation in CPPD
disease was conducted in 1983 in 38 patients with chronic CPPD (with or without hypo-
magnesemia), and was a pilot study comparing oral magnesium (30 mmol/day) to placebo
over a 6 month follow-up period [11]. In this study, there was a uniform trend towards
improvement in those taking magnesium (on pain and objective assessment at 6 months),
but also a pronounced placebo effect. Radiological appearance of chondrocalcinosis did
not change over the six months follow-up. It is probable that radiographic change in CPPD
could not be observed on such a short time period, and that the mechanism of action of
magnesium, favoring the inorganic phosphate (Pi) in the PPi/Pi balance, would slow down
CPPD but not promote CPP crystal dissolution. Thus, the in vivo efficacy of magnesium
supplementation on preventing further CPP crystal deposition needs to be further explored,
and its potential improvement on inflammatory symptoms needs to be confirmed.

The first discovered genetic mutations were identified in familial cases of CPPD
disease [23,24]. Gain-of-function mutations in the ANKH gene, which encodes a trans-
membrane transporter of ATP, result in increased extracellular accumulation of PPi [21,25].
Conversely, TNFRSF11B, the gene encoding osteoprotegerin—a receptor from the tumor
necrosis factor family—has been linked to CPPD through loss-of-function mutations, with-
out any associated abnormalities in pyrophosphate metabolism, suggesting an indirect
relationship between this mutation and the development of CPPD disease [26]. An associa-
tion between a functional polymorphism in the 5 UTR of ANKH and CPPD was also found
a few years ago [27]. To date, these findings have not translated to therapeutic solutions.

A recent genome-wide association study (GWAS) of an administrative database was
conducted to identify new candidate causal genes in 536 Africans and 2468 Europeans [10].
In this study, radiographic chondrocalcinosis (identified by Phecode 274.21) was used
as a surrogate marker for CPPD disease, found to be reliable in a previous study in the
Veterans Affairs database [28]. Two genome-wide significant loci, both on chromosome
6, and within the ENPP1 (associated with increased ENPP1 expression) and RNF144B
genes, were found in both Africans and Europeans. ENPP1 encodes ectonucleotide py-
rophosphatase/phosphodiesterase family member 1 (NPP1), and NPP1 is a transmembrane
glycoprotein that hydrolyses nucleoside triphosphates, primarily adenosine triphosphate
(ATP), to produce AMP and PPi. Therefore, the authors suggest that the selective NPP1
inhibitors developed for infectious disease and cancer could be tested as treatment for
CPPD disease.

4.2. Excessive Immune Response to CPP Crystal Deposits

Several studies (predominantly in vitro) have demonstrated that CPP crystals induce
an acute inflammatory response similar to that observed in gout flares. Like MSU crystals,
CPP crystals can directly trigger inflammation via crystal-cell membrane contact or via
toll-like receptors (TLRs), mostly TLR2 and TLR4 [29]. This induces a strong innate immune
response by macrophages, through the activation of the NLRP3 inflammasome via mitogen-
activated protein kinases and NF«B, which results in the production and secretion of IL-1f3,
a potent pro-inflammatory cytokine [30-32]. IL-1f in turn activates various cells (fibroblasts,
endothelial cells, synoviocytes) to produce other pro-inflammatory cytokines (including
IL-8, IL-6, TNF-«) that recruit neutrophils from the blood into the joint cavity, further
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amplifying the inflammatory response. CPP crystals also inhibit neutrophil apoptosis
and stimulate neutrophils to release myeloperoxidases, IL-13, IL-8, IL-6, and neutrophil
extracellular traps (NETs) resulting in damage to bystander cells and tissues [33]. Moreover,
CPP crystals exert direct catabolic effects on chondrocytes and synoviocytes, leading to
the production of destructive matrix metalloproteinases and prostaglandins [33]. The net
effect is acute inflammation of the joint and periarticular tissues resulting in the clinical
manifestation of synovitis. Treatments targeting various components of the inflammatory
cascade initiated by CPP crystals have emerged in recent years and will be discussed in the
following sections.

5. Biologics for CPPD Disease

Acute CPP crystal arthritis is rarely difficult to treat, as mentioned above with the use
of colchicine, NSAIDs, and corticosteroids (systemic or intra-articular), however biologics
can be considered when these first-line treatments have failed due to side effects, lack of
efficacy or contra-indications [34]. Biologics may also be considered in chronic forms of
CPPD, in case of failure of one or more of the above-mentioned drugs, namely long-term
colchicine, methotrexate and hydroxychloroquine [1,35]. In some cases, these biologics are
combined with long-term colchicine and methotrexate [16]. Despite increasing evidence,
for now all the biologics prescribed for both acute and chronic forms are off-label [16],
and in the most up-to-date management recommendations of CPPD—the 2011 European
League Against Rheumatism (EULAR) recommendations—the use of biologics was not
considered [5]. Despite promising efficacy data, careful assessment of safety will be essential
in future studies of biologics for CPPD [16].

5.1. IL-1 Inhibitors

The use of IL-1 inhibitors stems from our understanding of the pathophysiological
mechanisms of crystal-induced inflammation, from retrospective case series, and from the
promising results of a randomized yet interrupted Swiss trial [30,34,36]. The Swiss trial
was a double-blind, randomized placebo-controlled trial, which evaluated the efficacy and
safety of a three-day course of anakinra 100 mg/d versus prednisone 30 mg/d to treat acute
CPP crystal arthritis, and the primary outcome was the change from baseline of patients’
pain evaluation of the affected joint at 72 h post-treatment [34]. It was unfortunately halted
after treating 15 patients due to recruitment issues, but showed similar decrease in VAS pain
at 72 h in both groups [34]. Anakinra 100 mg/day for 3 days, or every other day for 5 days,
is usually the first-line biologic for the treatment of acute CPP crystal arthritis in the case of
contraindication or non-response to conventional treatments [1,16]. In chronic phenotypes
of CPPD disease, the efficacy of IL-1 inhibitors is limited except in the management of acute
recurrent forms associated with elevated acute phase—reactant levels [16,37,38]. Three
patients were treated with canakinumab in the European cohort of chronic CPPD disease,
with similar results to anakinra [16].

5.2. IL-6 Inhibitors

IL-6 inhibitors have only been described in the chronic form of the disease, predomi-
nantly with tocilizumab and more rarely with sarilumab [16,39]. Promising results were
initially reported in small case series of 2 and 11 patients, respectively, with severe refrac-
tory forms (including failure of anakinra) [40,41]. A recent retrospective French cohort
of 55 patients (70% persistent forms and 25% recurrent forms) who received tocilizumab
(mainly 8 mg/kg/month intravenously, otherwise subcutaneous 162 mg/week) has been
described [42]. A significant improvement in pain was observed at 3 and 6 months, prompt-
ing the submission of a protocol for a prospective study on tocilizumab in chronic CPPD
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disease. The intravenous form of tocilizumab seems to provide better results than the
subcutaneous form [41]. Two patients were treated with sarilumab in the European cohort
after tocilizumab failure, both experiencing initial treatment response, and were secondarily
lost to follow-up [16].

6. Treatments in the Development Pipeline for CPPD Disease

Therapies currently undergoing clinical trials in CPPD disease are shown in Table 1
and Figure 1. Colchicine for the treatment of chronic phenotypes of CPPD disease needs
further validation and a trial of daily colchicine versus placebo to reduce interleukin-18
levels is about to begin in the United States (CRYSTALLIZE trial, NCT06855433). An
open-label trial of baricitinib 4 mg qd vs. standard-of-care (colchicine, methylprednisolone,
methotrexate or hydroxychloroquine) with a primary outcome measure using markers
of inflammation on the synovial biopsy is currently under way in Italy (BAPTIST trial,
NCT06768294). The TociCCAre study is a French academic randomized, double-blind
placebo-controlled 16 weeks trial of 8 mg/kg monthly infusions of tocilizumab, expected
to be launched at the end of 2025.

Table 1. Therapies currently undergoing clinical trials in CPPD disease.

Medication Mechanism of Action Route & Dose Clinical Trials
Prevents microtubule assembly
thereby disrupting inflammasome
Colchicine activation, microtubule-based Oral, Phase 2
inflammatory cell chemotaxis, 0.6 mg daily (NCT06855433)
generation of leukotrienes and
cytokines, and phagocytosis
. s Oral, Phase 2
Baricitinib JAK 1/JAK 2 inhibitor 4 mg daily (NCT06768294)
Tocilizumab IL-6R inhibitor Intravenous, 8 mg/kg Phas'e 2
monthly (pending)

Abbreviations: JAK, Janus kinase; IL-6R, interleukin-6 receptor.
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Figure 1. Schematic representation of the role in pathophysiology of the therapies currently under-

going clinical trials in CPPD disease and in gout (pipeline drugs for CPPD disease). Abbreviations:
NLRP3, nucleotide-binding domain, leucine-rich-containing family, pryrin domain-containing 3;
MAPK, mitogen-activated protein kinase; PAMPs, pathogen-associated molecular patterns; DAMPs,
damage-associated molecular patterns; TNF, tumor necrosis factor; GSDMD, Gasdermine D; NGS-
DMD, N-terminal Gasdermine D; IL-13, interleukin-1{3; GP130, Glycoprotein 130; JAK, janus kinase;
STAT, signal transducer and activator of transcription; IL-1RA, interleukin-1 receptor; IL-1RAcP,
interleukin-1 receptor accessory protein.
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7. What Benefits for CPPD Disease Can Be Expected from Current Drug
Developments in Gout?

Anti-inflammatory therapies currently in development for gout that might be extended
to CPPD disease, given the shared pathophysiology of crystal-induced inflammatory
arthritis, are shown in Table 2 and Figure 1.

Table 2. Pipeline drugs for CPPD disease—therapies currently undergoing clinical trials in gout.
Findings could be extended to CPPD disease given the shared pathophysiology of crystal-induced
inflammatory arthritis.

Medication Mechanism of Action/Structure Route Clinical Trials
Dapansutrile NLRP3 inflammasome inhibitor Oral Phase 2/3 (NCT05658575)
LEO 158968 IL-1RACP inhibitor Subcutaneous Phase 1b (NCT06444867)
. . Phase 2/3
Genakumab Anti-IL-13 monoclonal antibody Subcutaneous (NCT05936268, NCT05983445)
Recombinant anti-IL-1(3 Phase 3
55GJ-613 monoclonal antibody Subcutaneous (NCT06169891)
PKM-01 M}crosPhere contam?n.g Intra-articular Phasg 2
ropivacaine and colchicine (pending)

Abbreviations: NLRP3, nucleotide-binding domain, leucine-rich-containing family, pyrin domain-containing-3;
IL-1RACP, interleukin-1 receptor accessory protein; IL-1f3, interleukin-13.

In recent years, there has been significant interest in developing small molecule
inhibitors that directly target the NLRP3 inflammasome as a novel therapeutic approach
for the management of gout. One such example is dapansutrile (OLT1177), a 3-sulfonyl
nitrile compound that selectively inhibits the NLRP3 inflammasome by directly binding the
protein and inhibiting its ATPase activity [43]. A phase 1 study showed that dapansutrile is
safe in humans at effective plasma levels greater than 100 times that needed to inhibit the
activation of the NLRP3 inflammasome in vitro [44]. Subsequently, an open-label phase 2a
clinical trial of dapansutrile showed promising results with oral administration providing
substantial analgesic effects and a satisfactory safety profile among patients experiencing a
monoarticular gout flare [45]. Currently, a multicentre phase 2/3 randomized, double-blind,
placebo-controlled safety and efficacy study of dapansutrile is underway (NCT05658575).
In this trial, patients with gout flare onset within 96 h are being randomized to receive
dapansutrile tablets vs. placebo for 7 days without concurrent use of anti-inflammatory
medications (NSAIDs, colchicine, steroids) with the primary outcome defined as change in
pain score (measured on a 100 mm VAS) at the target joint 72 h post treatment initiation.
Several other agents with NLRP3 inhibitor properties are also under study in ex vivo
and mouse models of gout [43,46,47]. Given that CPP crystals also cause inflammation
by activating the NLRP3 inflammasome [30], small molecule NLPR3 inhibitors could be
effective in the management of CPPD disease and are worthy of further investigation [48].

There has also been growing interest in the development of antibodies that target the
IL-1 receptor accessory protein (IL-1RAcP), the shared subunit for the IL-1/IL-33/IL-36
isoform receptors, in the management of various autoimmune/inflammatory conditions.
Monoclonal antibodies blocking IL-1RAcP have shown promise in murine models of in-
flammatory diseases including monosodium urate peritonitis, allergic airway inflammation,
psoriasis, systemic sclerosis and myocarditis [49-51]. Currently, a humanized anti-ILIRAcP
antibody (CAN10) is undergoing testing in a phase 1 clinical trial in healthy volunteers
and subjects with plaque psoriasis (NCT06143371). Given the critical role of IL-1 signaling
in the pathophysiology of gout and CPPD disease, IL-IRAcP inhibitors may eventually
emerge as another therapeutic agent for crystal arthritis, and a phase 1b trial of LEO 158968
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in gout flares is undergoing (NCT06444867). Novel anti-IL-13 monoclonal antibodies,
genakumab and SSGJ-613, are also undergoing Phase 2/3 trials in gout and their findings
could potentially be extended to CPPD disease.

Finally, new intra-articular therapies for crystal arthritis are also under investigation.
Recently, a French group has developed an injectable agent (PKM-01), in which ropiva-
caine (a local anesthetic) is combined with colchicine within a microsphere composed of
biodegradable polylactic-co-glycolic acid (PLGA) polymer. This specific formulation allows
for the sustained release of colchicine over 7-10 days, i.e., the duration of a typical flare.
This treatment has been tested in a murine model of acute inflammatory arthritis and
demonstrated a rapid positive effect on pain, inflammation and joint destruction, superior
to that seen with intra-articular colchicine or intra-articular dexamethasone. Moreover,
colchicine levels in the blood following PKM-01 injection showed low levels below the
threshold of toxicity, reinforcing the safety of this therapy and potential use in patients
with comorbidities and contraindications to oral therapies [52]. A phase 2 clinical trial in
patients experiencing gout flares has been cleared by the FDA. If positive findings are seen
in the gout population, then the therapy could also be extended to CPPD disease.

8. Standardizing Clinical Trial Design for New Medications for
CPPD Disease

Well conducted clinical trials will be essential to determine the safety and efficacy of
medications for CPPD disease. Previous studies in CPPD disease have been limited by
small sample size, a lack of clear definition for CPPD disease, and a lack of standardized
outcome measures. Fortunately, there has been major progress in the research tools needed
for high quality clinical trial design in CPPD disease in the last five years.

The ACR/EULAR CPPD disease classification criteria was published in 2023 and will
allow investigators to enroll participants into CPPD trials with a high degree of certainty
regarding the disease classification [6,7]. As part of the classification criteria project, imag-
ing definitions for CPPD have also been developed and subsequently validated [53,54].
Developing the use of advanced techniques (US and CT/DECT) with higher sensitivity,
and to some extent higher specificity, for CPPD will help identify patients classified as
having CPPD disease [55,56].

For trials of CPPD disease, a reliable definition of acute CPP crystal arthritis has
been needed. In a multi-national study, patient-reported definitions of acute CPP crystal
arthritis have been developed [57]. These definitions include patient self-reported acute
CPP crystal arthritis, patient self-reported joint swelling and patient self-reported joint
warmth. The definitions perform well compared with independent rheumatologist opinion
as the reference standard.

To date, there has been wide variation in the outcomes reported in clinical studies
of CPPD [58]. While people with CPPD consider joint pain and ability to complete daily
tasks as the most important outcomes [59], most CPPD clinical studies have focused on
imaging evidence of joint damage and joint calcification [58]. The Outcomes Measures in
Rheumatology (OMERACT) CPPD working group has developed core outcome domains
for clinical trials using established OMERACT methodology [60-62]. Initial work high-
lighted the importance of developing separate core domain sets for clinical trials of an
individual flare of acute CPP crystal arthritis and for clinical trials of the chronic and/or
recurrent manifestations of CPPD disease [60]. In consensus exercises with patient research
partners and health professionals/researchers, joint pain, swelling and tenderness, duration
of acute CPP crystal arthritis flare, physical function, and patient global assessment of
disease activity were strongly supported as core outcome domains for an individual flare
of acute CPP crystal arthritis [62]. For chronic and/or recurrent manifestations of CPPD
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disease, joint pain, joint tenderness, joint swelling, acute CPP crystal arthritis flare, physical
function, and global assessment of disease activity were strongly supported [61]. These
findings have informed the development of core domain sets which will be presented to
the wider OMERACT community for voting and endorsement. Subsequent work will
be needed to identify valid instruments for each of the core domains. Ultimately, this
work will ensure that clinical trials of new medications and treatment strategies report out-
comes of importance to people with CPPD disease and improve comparability of findings
between studies.
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