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ORIGINAL RESEARCH

Crystal arthropathies

High prevalence of chondrocalcinosis
and frequent comorbidity with calcium
pyrophosphate deposition disease in
patients with seronegative

rheumatoid arthritis

Martin Krekeler @ ,' Xenofon Baraliakos

ABSTRACT

Background The crystal-induced calcium pyrophosphate
deposition disease (CPPD) clinically appearing as
pseudogout differs from the mere radiographic finding

of chondrocalcinosis (CC) but may cause symptoms
resembling rheumatoid arthritis (RA).

Objective To study the prevalence of CPPD and CC in
rheumatic diseases focusing on differences between
seropositive and seronegative RA.

Patients and methods In a retrospective study design,
we analysed records and radiographs of consecutive

new patients presenting to our centre between January
2017 and May 2020. 503 patients were identified based
on expert diagnoses: 181 with CPPD, 262 with RA, 142
seropositive (54.2%) and 120 seronegative RA, gout (n=30)
and polymyalgia rheumatica (n=30), mean symptom
duration <1 year in almost all patients.

Results The majority of patients had only one
rheumatological diagnosis (86.9%). Most patients with
CPPD (92.6%) had radiographic CC, primarily in the wrists.
The prevalence of CC was higher in seronegative (32.3%)
than in seropositive RA (16.6%), respectively (p<0.001).
Patients with CPPD were older (p<0.001) and had acute
attacks more frequently than patients with RA (p<0.001),
who had symmetric arthritis more often (p=0.007).

The distribution pattern of osteoarthritic changes in
radiographs of hands and wrists differs between patients
with RA and CPPD. CC was present in more than one joint
in 73.3% of patients with CPPD, 9.6% with seropositive
and 18.7% with seronegative RA.

Discussion CPPD and CC were more frequent in
seronegative versus seropositive RA. Symmetry of arthritis
and acuteness of attacks differentiated best between CPPD
and RA but localisation of joint involvement did not. Co-
occurrence of both diseases was frequently observed.

INTRODUCTION

Calcium pyrophosphate crystal deposition
disease (CPPD), a rather common but not
well studied disease to date, may present as
an acute arthritis or a chronic arthropathy
with development of radiographic structural

2 Styliani Tsiami,®* Juergen Braun

WHAT IS ALREADY KNOWN ON THIS TOPIC?

= Calcium pyrophosphate deposition disease (CPPD)
is an important differential diagnosis to rheumatoid
arthritis (RA) which is complicated due to similarity
of clinical features.

WHAT THIS STUDY ADDS?

= For the first time, in a large cohort, we show that
the prevalence of CPPD occurs more often in se-
ronegative than in patients with seropositive RA.
Furthermore, patients with seronegative RA and
CPPD differed in the acuteness of attacks and in the
distribution pattern of osteoarthritic changes in hand
and wrist radiographs.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE AND/OR POLICY?

= In clinical practice, seronegative RA diagnoses
should be regularly re-evaluated to ensure proper
treatment. Why CPPD is more commonly found in
patients with seronegative than in seropositive RA
should be investigated.

changes, or may present as an often inci-
dental radiographic finding called chondro-
calcinosis (CC).! The clinical presentation
of patients with CPPD is variable’ and may
well resemble other rheumatic diseases such
as rheumatoid arthritis (RA), polymyalgia
rheumatica (PMR) and even ankylosing spon-
dylitis. In the absence of a decisive test some
uncertainty regarding the diagnosis often
remains. Some years ago, a EULAR task force
tried to standardise the terminology and clas-
sification of CPPD.” The experts agreed that
‘CPPD’ should be used as the umbrella term
that includes asymptomatic CPPD, acute CPP
crystal arthritis, chronic inflammatory polyar-
thritis associated with CPPD and osteoar-
thritis (OA) with CPPD. CC defines cartilage
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calcification, most commonly due to CPPD and detected
by imaging or histological examination. A total of 11 key
recommendations were agreed on regarding the topics
of clinical features, synovial fluid (SF) examination,
imaging, comorbidities, and risk factors.”

The epidemiology of manifestations and phenotypes
of CPPD has not been clarified to date.* Although intra-
articular CPPD occurs in all ages and both sexes, it is
associated with older age, haemochromatosis, hyperpara-
thyroidism, hypophosphatasia and hypomagnesaemia.
Whether women are more frequently affected than men
is unclear.”” Rarely, CPPD can be inherited as a mono-
genic autosomal dominant disease.”

The reported prevalence of CPPD depends on the
joints studied. In an Italian survey CC was among the five
most prevalent musculoskeletal conditions with a preva-
lence of 0.42%.° In other epidemiological studies, CC was
found in 7%-10% of knees in combination with hands,
wrists, hips and the symphysis pubis, respectively.'*™"?
CPPD seems to predominantly affect knees, but it does
also occur in the absence of knee CC."* An association of
CC with OA has been reported,'*® but hip OA does not
associate with CC at the hip or distant joints.'" '® CPPD
may also manifest at the spine,'” not only in form of the
crowned dens syndrome.*’

No validated diagnostic or classification criteria for
CPPD have been published to date.”’ ** The diagnostic
criteria proposed by McCarty and Ryan are the only
criteria to define CPPD to date but they are not widely
used.”” However, a multidisciplinary international
working group is currently developing ACR/EULAR clas-
sification criteria.”” According to that proposal ‘A case is
considered definite if CPPD crystals are demonstrated
in tissues or synovial fluid or if crystals compatible with
CPPD are demonstrated by compensated polarized light
microscopy and typical calcifications are seen on radio-
graphs. If only one of these criteria is found, a probable
diagnosis is made’.** The most direct but least sensitive
method to diagnose CPPD is to detect calcium pyro-
phosphate crystals in the SF of patients under suspicion
of CPPD by polarised light microscopy which has been
considered as the gold standard for diagnosing CPPD’
but the reliability and feasibility of this approach has been
challenged.”’ Thus, conventional radiography is mostly
used to diagnose CC and CPPD. However, the mere pres-
ence of CC is not sufficient to diagnose CPPD. Thus, it is
critical to include clinical criteria such as the acuteness of
attacks and flares, swollen, warm and often erythematous
joints to increase the accuracy of diagnosis.”! However,
such symptoms are also present and may mimic other
inflammatory diseases such as gout, sarcoidosis, RA, PMR
or septic arthritis. In the 2011 EULAR recommendations
for CPPD, No.5 advises to consider chronic CPPD in the
differential diagnosis of RA.?

Although conventional radiography and SF crystal
analysis have remained reference standards for diag-
nosing CPPD, there are other imaging methods such
as ultrasound, dual energy CT (DECT) and MRI which

have been used for diagnosis and differential diagnosis of
CPPD.” * However, these imaging procedures have not
been established to diagnose CPPD and CC to date but
are subject to more research.

The aim of this study was to compare the clinical
picture and radiographs of affected joints in clinical diag-
nosed CPPD and CC with seropositive and seronegative
RA, PMR and gout to determine the prevalence and the
clinical differences of these rather common diseases in
daily clinical practice.

METHODS

In this retrospective cross-sectional study, we analysed the
records of consecutive patients presenting to our special-
ised centre between January 2017 and May 2020. A total
of 718 patients were identified, 239 with CPPD, 279 with
RA, 100 with PMR and 100 with gout. Only patients with
available complete sets of X-rays of hands and feet were
included. Patients with known hyperparathyroidism,
haemochromatosis, hypomagnesaemia and hypophos-
phatasia were not included. Patients who presented more
than once during this period were only counted as one
patient (figure 1).

Anonymised data were transferred to case report forms.
Patients’ history and laboratory results were systemati-
cally analysed for sex, age, age at first diagnosis, height,
weight, BMI, smoking history, morning stiffness, localisa-
tion of symptoms, symptom onset, erythrocyte sedimen-
tation rate (ESR), C reactive protein (CRP), anticyclic
citrullinated peptide (anti-CCP) antibodies, rheumatoid
factor (RF) and uric acid. Patients diagnosed with RA and
a rheumatic factor titre >28 U/L and or anti-CCP anti-
bodies >50 U/L were defined as seropositive. All patients
with RA including patients with CPPD plus RA fulfilled
the 2010 EULAR criteria.?” Patients with PMR and gout
were, after the clinical diagnosis, confirmed by fulfilling
the last classification criteria for these diseases.”®* CPPD
was diagnosed by radiographs and/or ultrasound, in
combination with the clinical picture including physical
examination of the affected joints. CPPD was diagnosed
in patients with typical cartilage or joint capsule calcifi-
cation on radiological examinations and joint swelling,
warmth, redness and/or pain on clinical examination
of the affected joint. CC in cartilage or joint capsule
was assumed if linear or punctate opacities in fibro or
hyaline articular cartilage was detected. This is consistent
with the established diagnostic criteria for CC on conven-
tional radiography.22 These were recently confirmed
in the new 2022 ACR/EULAR diagnostic criteria for
CCPD.” Symmetry of joint involvement was assumed if
at least 50% of the symptomatic joints were affected on
both sides. For the analysis of lab results, clinical symp-
toms and the radiological distribution of CC Chi-square-
tests were used. To analyse the influence of age on the
prevalence of a diagnosis the Mann-Whitney test was
used. P values and 95% ClIs are given where appropriate.
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Patient disposition

~

Inclusion criteria

- patients diagnosed with CPPD, RA, Gout or PMR

Exclusion criteria
- patients without X-rays of hands and feet

A4

- patients diagnosed with hyperparathyroidism,
hemochromatosis, hypomagnesaemia and

hypophosphatasia

seropositive RA was defined as:
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Figure 1

RF > 28 U/l and/or anti-ccp antibody > 50 U/I

Patient disposition. anti-CCP, anti-cyclic citrullinated peptide; CPPD, calcium pyrophosphate deposition disease;

PMR, polymyalgia rheumatica; RA, rheumatoid arthritis; RF, rheumatoid factor.

To assess possible correlations between individual risk
factors and disease, patients with more than one estab-
lished disease were excluded from the respective statis-
tical analyses. Patients with only one disease are labelled
as only CPPD and only RA, respectively. Radiographs were
analysed by experienced musculoskeletal radiologist for
the presence of erosions, CC and osteoarthritic changes.

Information about the medication at the time of
hospitalisation and discharge included dosages of non-
steroidal anti-inflammatory agents (NSAIDs), opioids,
prednisolone, colchicine and disease modifying

CPPD

\ )

Figure 2 Venn diagram patient overview. CPPD, calcium
pyrophosphate deposition disease; PMR, polymyalgia
rheumatica; RA, rheumatoid arthritis.

antirheumatic drugs (DMARDs), for example, conven-
tional synthetic (cs)DMARDs, biologic (b)-DMARDs and
targeted synthetic tsDMARD.

RESULTS

A total of 503 patients (70.1% of the initially identified
patients) were included: 181 with CPPD (36%), 262 with
RA (52.1%), 142 patients with seropositive (54.2% of all
patients with RA) and 120 with seronegative RA (45.8%),
30 with gout and 30 with PMR, respectively. Of these
503 patients, 351 were female (69.8%) and 152 male
(30.2%). An overview of patients’ disposition is shown in
aVenn diagram (figure 2). A total of 437 patients had just
one diagnosis (86.9%), 63 patients had two (12.5%) and
3 patients three diagnoses (0.6%). Among patients with
one diagnosis, 131 had CPPD (30%), 103 seronegative
RA (23.6%), 147 seropositive RA (33.6%), 28 PMR and
28 gout (6.4% each).

Patients with CPPD were older (74.3+9.7 years) than
those with RA (63.8+14.0 years). The mean age at the
time of diagnosis was 73.4+11.3 years in patients with
CPPD, 53.2+14.8 years in those with seropositive and
59.4+14.4 years in those with seronegative RA (table 1).

Age was not different between males (mean age 72.6
years (95% CI 69.1 to 76.1)) and females (mean age 74.8
years (95% CI 73.8 to 75.8)) in patients with CPPD only,
and neither age nor sex had an influence on the results
of these patients.

The majority of patients with CPPD plus RA (83.0%)
was first diagnosed with RA, and later with CPPD, while
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Table 1 Patient demographics (n=490)
Seropositive Seronegative

CPPD only RA only RA only Gout only PMR only CPPD+RA
N 131 147 103 28 28 53
Percentage of females (%) 771 70.8 75.4 28.6 42.9 81.1
Mean age (years) 74.3+9.7 61.5+13.7 62.2+13.7 57.3+x14.5 64.9+8.0 74.7+9.3
Symptom duration (years) 0.4+1.1 0.7£1.9 0.8+1.3 1.2+3.0 0.5+1.9 0.6+1.6
Chondrocalcinosis (radiography, %)* 90.1 10.9 4.9 71 3.6 100
Erosions (radiography, %) 25.2 44.2 27.2 53.6 3.6 37.7
Osteoarthritis (radiography, %) 97.8 89.8 92.2 96.4 100.0 98.1
Clinical involvement of hands (%) 64.2 741 76.7 21.4 42.9 83.0
Clinical involvement of wrists (%) 23.7 34.0 39.8 3.6 71 24.5
Clinical involvement of feet excluding ankles (%) 36.6 35.4 36.0 53.6 143 30.1
Clinical involvement of knee (%) 45.0 46.3 46.6 60.8 32.1 43.4
Symmetric arthritis (%) >50% of the affected 69.5 81.6 85.4 60.7 89.3 83.0
joints
Acute attacks, sudden onset (%) 67.9 25.9 28.2 67.9 35.7 35.8
Both diagnoses RA and CPPD (%) 0.0 0.0 0.0 0.0 0.0 100
Therapy with MTX or another cDMARD (%) 15.3 76.2 Bl1H 0.0 25.0 32.1
Therapy with hydroxychloroquine (%) 7.6 4.0 8.7 0.0 0.0 5.7
Therapy with colchicine (%) 48.1 1.0 0 82.1 0.0 34.0

*Patients with diagnoses other than CPPD who had chondrocalcinosis on radiographs but no clinical symptoms in these joints were not diagnosed and classified

as having CPPD.

cDMARD, conventional disease modifying antirheumatic drug; CPPD, calcium pyrophosphate deposition disease; MTX, methotrexate; PMR, polymyalgia

rheumatica; RA, rheumatoid arthritis.

a minority was diagnosed simultaneously (9.4%), and for
7.6% no information was obtained. There was a time lag
of 9.2+6.4 years between these two diagnoses.

There was no difference in age at diagnosis of CPPD
between patients who had CPPD only and those who had
CPPD plus RA (73.4+11.3 vs 73.6+9.7 years, respectively).
Patients with both, CPPD and RA, were diagnosed with
RA at a mean age of 65.9+9.5 years (95% CI 63.4 to 68.4),
while patients with just RA were diagnosed at a mean age
of 54.0£14.9 years (95% CI 52.2 to 55.8). Thus, patients
with CPPD plus RA were older when diagnosed with RA
than patients with RA only. More women than men were
affected by CPPD (77.9%) and RA (72.0%), respectively
(p<0.001). There was no difference in CRP levels and

ESR between patients with CPPD and seronegative RA
(table 2).

Among patients with more than one diagnosis, there
were b3 patients with CPPD plus RA, 8 of whom were
seropositive (15.1%) and 45 seronegative (84.9%). These
only differ slightly when using the normal cut-offs for RF
(28U/L) and ACPA (<40 U/L) in our hospital: one more
patient is seropositive and one less is seronegative. The
mean disease duration was 0.5+1.9 years in patients with
CPPD, 6.4+8.3 years in seronegative RA, 8.3+9.6 years in
seropositive RA, 1.1+2.8 years in patients with gout and
0.6+1.1 years in those with PMR. The mean symptom
duration at presentation was <l year in all patients, except
for gout (table 1).

Table 2 CRP, ESR, rheumatoid factor, anti-CCP and urid acid serum level

Urid acid

CRP ESR RF Anti-CCP abs ©>5.7mg/dL
Diagnosis N >0.5mg/dL >20 mm/hour >28U/L >50U/L &>7.0mg/dL
CPPD only 131 74 (56.5%) 61 (46.4%) 3 (2.3%) 2 (1.5%) 41 (31.3%)
Seronegative RA only 103 59 (57.3%) 38 (36.9%) 0 (0.0%) 0 (0.0%) 23 (22.3%)
Seropositive RA only 147 99 (67.3%) 74 (50.5%) 118 (80.3%) 133 (90.5%) 30 (20.4%)
Gout only 28 20 (71.4%) 14 (50.0%) 1(3.6%) 0 (0.0%) 17 (60.7%)
PMR only 28 21 (75.0%) 15 (54.0%) 0 (0.0%) 2 (7.1%) 4 (14.3%)
CPPD+RA 53 28 (52.8%) 20 (387.7%) 7 (13.2%) 6 (11.3%) 17 (32.1%)

anti-CCP abs, anti-cyclic citrullinated peptide antibodies; CPPD, calcium pyrophosphate deposition disease; CRP, C reactive protein; ESR,
erythrocyte sedimentation rate; PMR, polymyalgia rheumatica; RA, rheumatoid arthritis; RF, rheumatoid factor.
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Figure 3 X-ray of the left hand of a 68 year old patient with
CPPD which shows CC in the 3rd MCP joint and OA in the
2nd and 3rd MCP joint. X-ray of the right hand of a 75 year
old patient which shows CC in ulnocarpal joint and severe
STT OA.

CC in at least one of the examined joints was detected
in 90.1% of patients with CPPD only. A typical example
is shown in figure 3. The prevalence of CC was different
in seronegative (32.3%) versus seropositive (16.6%)
RA (p<0.001). In patients with CPPD plus RA, CC was
detected in all cases. CC was most frequently detected in
wrists: in 74.0% of patients with CPPD only and in 81.1%
of patients with both, CPPD and RA. The prevalence of
CC in knees could not be exactly determined, because
only about 60% of symptomatic patients had undergone
conventional radiography of these joints at the time of
presentation. Nevertheless, CC was found second most
frequently in knees: in 42.7% of patients with CPPD
and in 45.3% of those with CPPD and RA. A total of
75 patients with only CPPD and 33 patients with CPPD
and RA had a full set of X-rays (hand, wrist, knee and
feet). In these patients with CPPD only, 56 had CC in
the knees (74.7%), and 54 had CC in the wrists (72.0%).

8 Crystal arthropathies

In patients with CPPD and RA, 24 had CC in knees and
wrists (72.0%).

Most patients with RA and CPPD had reported hand
pain (table 1). There was no significant difference
between CPPD and RA regarding involvement of hands
(p=0.41), feet (p=0.95) and knees (p=0.77) but almost in
wrists (p=0.06).

Erosions were nearly equally prevalent in seronegative
RA (27.2%) and patients with CPPD (25.2%) but patients
with seropositive RA had more erosions than patients
with CPPD: 44.2% versus 25.2%, respectively (p0.001).
Osteoarthritis was diagnosed in a least 90% of patients
regardless of diagnosis but the distribution pattern of
OA in hands and wrists differed in patients with CPPD in
comparison to those without CPPD (table 3).

The frequency of involvement of the second and third
metacarpophalangeal (MCP) joint and of the scapho-
trapeziotrapezoid (STT) joint differed between patients
with CPPD and without CPPD.

CC was present in more than one joint in 72.1%
of patients with CPPD, 9.6% in seropositive RA and
18.7% in seronegative RA. The majority of patients with
CPPD (91.6%) had pain in more than one joint: 48.9%
presented with oligoarticular and 42.7% with polyartic-
ular symptoms. An overview of the number of swollen
and tender joints is given in table 4.

Morning stiffness 230 min was observed in about half of
the patients with CPPD, and in 63.3% of seropositive and
69.9% of seronegative RA patients, respectively. There
were some missing data in seronegative (7.8%) and sero-
positive (8.2%) RA patients, while no data were missing
in patients with CPPD.

The onset of symptoms was significantly different in
CPPD versus patients with RA (p<0.001): while 67.9% of
patients with CPPD reported acute attacks, this was only

Table 3 Distribution of osteoarthritis in hand and wrists on radiographs

CPPD only Seronegative RA  Seropositive RA CPPD+RA PMR only Gout only
Joint (n=131) only (n=103) only (n=147) (n=53) (n=28) (n=28)
DIP 80 (61.0%) 72 (69.9%) 82 (565.8%) 39 (73.6%) 23 (82.1%) 6 (57.1%)
PIP 20 (15.3%) 46 (44.7%) 55 (37.4%) 24 (45.3%) 8 (28.6%) 4 (14.3%)
MCP1 17 (12.9%) 4 (13.6%) 24 (16.3%) 4 (7.5%) 5(17.9%) 5(17.9%)
MCP 2 49 (37.4%) 20 (29.4%) 30 (20.4%) 27 (50.9%) 0 1(3.6%)
MCP 3 60 (45.8%) 7 (16.5%) 33 (22.4%) 31 (568.5%) 1(3.6%) 0
MCP 4 20 (15.3%) 6 (5.8%) 6 (4.1%) 6 (11.3%) 1(3.6%) 0
MCP 5 11 (8.4%) 0 15 (10.2%) 6 (11.3%) 0 0
Radiocarpal 37 (28.2%) 9 (8.7%) 27 (18.4%) 10 (18.9%) 3(10.7%) 2 (7.1%)
Distal radioulnar 17 (12.9%) 6 (5.8%) 18 (12.2%) 4 (7.5%) 0 0
Scaphotrapeziotrapezoid joint 66 (50.4%) 29 (28.2%) 51 (34.7%) 33 (62.3%) 7 (25.0%) 5(17.9%)
(STT)
Mediocarpal 11 (8.4%) 3 (2.9%) 7 (4.8%) 2 (3.8%) 2 (7.1%) 0
Carpometacarpal (CMC) 94 (71.8%) 77 (74.8%) 94 (63.9%) 43 (81.1%) 20 (71.4%) 17 (60.7%)
None 8 (6.1%) 14 (13.6%) 29 (19.7%) 2 (7.5%) 0 9 (32.1%)
CPPD, calcium pyrophosphate crystal deposition disease; PMR, polymymalgia rheumatica; RA, rheumatoid arthritis.
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Table 4 Disease activity: number of tender and swollen joints for each diagnosis

CPPD only Seronegative RA  Seropositive RA CPPD+RA Gout only PMR only

Diagnosis (n=131) only (n=103) only (n=147) (n=53) (n=28) (n=28)
Number of 0 6 (4.6%) 0 8 (5.4%) 2 (3.4%) 0 4 (14.3%)
tender joints 4 10 (7.6%) 9 (8.7%) 6 (4.1%) 2 (3.4%) 5 (17.9%) 0

2-4 32 (24.4%) 1 (20.4%) 34 (23.1%) 2 (22.6%) 10 (35.7%) 6 (21.4%)

>5 79 (60.3%) 70 (68.0%) 96 (65.3%) 34 (64.2%) 11 (39.2%) 17 (60.7%)

nodata 4 (3.1%) 3 (2.9%) 3 (2.0%) 3 (5.7%) 1 (3.6%) 1 (3.6%)
Number of 0 3 (2.3%) 0 (19.4%) 20 (13.6%) 2 (3.4%) 6 (21.4%) 17 (60.7%)
stElEnleis 30 (22.9%) 7 (16.6%) 11 (7.5%) 4 (7.5%) 8 (28.6%) 4 (14.3%)

2-4 56 (42.7%) 31 (30.1%) 50 (34.0%) 29 (54.7%) 8 (28.6%) 5 (17.9%)

>5 35 (26.7%) 29 (28.2%) 55 (37.4%) 15 (28.3%) 5 (17.9%) 2 (7.1%)

nodata 7 (5.3%) 6 (5.5%) 1 (7.5%) 3 (5.7%) 1 (3.6%) 0

CPPD, calcium pyrophosphate crystal deposition disease; PMR, polymymalgia rheumatica; RA, rheumatoid arthritis.

the case in 28.2% of patients with seronegative and in
25.9% with seropositive RA (table 5).

Symmetric arthritis was observed in all groups, but
symmetric arthritis was more frequent in RA than in
patients with CPPD (p=0.007), with no significant differ-
ence between seronegative and seropositive RA (p=0.86)
patients (table 5). Symmetric CC was found in 60.3% of
patients with CPPD only and in 66.0% of patients with
CPPD plus RA (table 5).

After discharge patients with CPPD were treated signifi-
cantly more often with colchicine than patients with RA
(p<0.001) but not more often with hydroxychloroquine
(p=0.306), while methotrexate was used significantly
more often in RA than in CPPD (p<0.001, table 1). Data
were missing in 12 seropositive (8.2%) and 8 seronega-
tive (7.8%) RA patients.

DISCUSSION

In this study based on a large real life data set using diag-
noses made by senior rheumatologists in a tertiary care
centre we found clinically relevant similarities but also
some important differences in patients with CPPD and
RA. However, there is no clinical feature that can precisely
differentiate between these diseases and SF is very often
not available to detect specific crystals. Nevertheless, and

of clinical importance, co-occurrence of CPPD, CC and
RA was frequently diagnosed. Indeed, more than every
fourth patient primarily diagnosed with seronegative RA
fulfilled the diagnostic criteria for CPPD and that was
clearly different in patients with seropositive RA, gout
and PMR. In addition, for the first time, we show a signif-
icant difference between seropositive and seronegative
RA in the prevalence of CC on hand radiographs.

Overall CPPD was diagnosed about 9 years later than
RA but the onset of CPPD did not differ between patients
with and without RA suggesting an independent develop-
ment of the two. However, patients with both, CPPD and
RA, had developed RA about 10 years later as compared
with patients with RA only. Before we discuss the issue of
ascertainment which is of course critical here we review
some clinical data of our patient groups for comparison
with earlier studies.

Confirming previous data” ? we also found that age is a
major risk factor for CPPD. In addition, our study clearly
shows that women are diagnosed with CPPD more often
than men, and this was also true for the other diagnoses
showing female preponderance if they had CPPD, too
(table 6).

Since females were on average only 2 years older than
men we do not think that this can sufficiently explain the

Table 5 Onset of symptoms and symmetry of arthritis

Symmetry of Symmetry of CC

Diagnosis N Sudden onset Slow onset Onset unclear arthritis clinically radiologically
CPPD only 131 9 (67.9%) 31 (23.7%) 1(8.4%) 91 (69.5 %) 79 (60.3%)
Seronegative RA only 103 9 (28.2%) 33 (32.0%) 41 (39.8%) 88 (85.4%) 1(1.0%)
Seropositive RAonly 147 8 (25.9%) 49 (33.3%) 60 (40.9%) 120 (81.6%) 4 (2.7%)
CPPD+RA 53 9 (35.8 %) 25 (47.2%) 9 (17.0%) 44 (83.0%) 35 (66.0%)

Gout only 28 19 (67.9%) 7 (25.0%) 2 (7.1%) 17 (60.7%) 1 (3.6%)

PMR only 28 0 (35.7%) 12 (42.9%) 6 (21.4%) 25 (89.3%) 0 (0.0%)

Definition of symmetry: at least 50% of the symptomatic joints had to be affected on both sides.
CC, chondrocalcinosis; CPPD, calcium pyrophosphate deposition disease; PMR, polymyalgia rheumatica; RA, rheumatoid arthritis.
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Table 6 Diagnoses differentiated for patients’ sex

Diagnosis N Men Women

CPPD only 131 30 (22.9%) 101 (77.1%)
Seronegative RA only 1083 27 (26.2%) 76 (73.8%)
Seropositive RA only 147 43 (29.3%) 104 (70.7%)
CPPD+RA 53 10 (18.9%) 43 (81.1%)
CPPD+seronegative RA 44 9 (20.5%) 35 (79.6%)
CPPD+seropositive RA 9 1(11.1%) 8 (88.9%)
Gout only 28 20 (71.4%) 8 (28.6%)

PMR only 28 16 (57.1%) 12 (42.9%)

CPPD, calcium pyrophosphate deposition disease; PMR, polymyalgia
rheumatica; RA, rheumatoid arthritis.

different prevalence of CPPD in both sexes as proposed
by Abhishek.” While patients with CPPD had a sudden
onset more frequently than patients with RA (68% vs
27%, respectively), symmetry of arthritis and clinical
involvement of hands and wrists was not a major differ-
entiating factor. The rate of morning stiffness >30 min
was also not so much different (50% vs 64% in RA).
CPPD often affected more than one joint and patients
frequently had elevated CRP levels suggesting that CPPD
may be a systematic disease, as proposed by Abhishek.”
The radiological distribution of CC was similar but,
expectedly, patients with seropositive RA had more often
erosions. Elevated acute phase parameters did also not
differentiate between diseases (table 2). Patients with
CPPD only and patients with CPPD and RA had more
often OA in the second and third MCP joint as well as
in the STT joint than patients without CPPD (table 3).
This is consistent with data from other studies and it is
also a criterion in the new 2022 classification criteria for
CPPD.17 2330

Our results are largely consistent with earlier data
showing that CC was most frequently found in wrists,
second most in knees and third most in hands.® Women
had more often CPPD than men and 41.2% of patients
had a polyarticular and 35.3% an oligoarticular involve-
ment. In another study, the wrist was also most often
affected by CC and that was often seen bilaterally.”” The
age of onset of CPPD was also later than RA in three
other studies with a range of 9-13 years.”"™

CPPD crystals were found in 25.8%°' and in 19.4%"* of
patients with RA but no differences between seropositive
and seronegative RA were searched for.” * The situation
with CPPD and RA is actually similar for gout and RA—a
comorbidity for which an increased prevalence has been
reported™ and a considerable number of patients with
RA were shown to display periarticular monosodium
urate crystal deposits.”®

The strength of this work, even though it is retrospec-
tive, is that it is a large study population with consecutive
patients presenting to a tertiary hospital without selection
bias. CPPD was diagnosed by experienced senior rheu-
matologists and radiologists based on clinical symptoms,

laboratory data and radiological findings as diagnosed by
experienced senior musculoskeletal radiologists. Since all
patients had more or less acute symptoms leading to their
presentation at the hospital a major influence of therapy
is unlikely. However, a possible limitation is the ‘natural’
difference of disease duration between patients with RA
and CPPD with the former having had the disease for
already 7 years. Another limitation is that we did not have
many patients with enough SF to detect crystals.

Furthermore, one can ask whether we have used the
best imaging method to detect crystals, since promising
studies about the use of ultrasound” in the identifica-
tion of CPPD have been published while the significance
of DECT seems less clear.” * In this study we have not
systematically used ultrasound to detect crystals in hand
or feet due to lack of standardisation. However, we do
routinely use ultrasound for larger joints to detect the
double contour sign.”” Of interest, the joints radiograph-
ically examined in this study are consistent with recent
recommendations which joints to examine in search of
CPPD."

Of course, one explanation for the co-occurrence of RA
and CPPD is misdiagnosis implying that CPPD was previ-
ously underdiagnosed in favour of seronegative RA. The
higher prevalence of CC in seronegative versus seroposi-
tive disease may be considered supportive of that. Thus,
we cannot exclude that. In any case, our data confirm the
clinical similarity of CPPD and RA. On the other hand,
as recently shown in two early arthritis cohorts,*' sero-
negative RA may be underdiagnosed because the 2010
ACR/EULAR classification criteria for RA only detected
51% of patients with seronegative RA in an early disease
stage. Another problem with the initial diagnosis of sero-
negative RA is that it often cannot be confirmed over
time. Again, in an earlier Finnish study attention has
been drawn to this issue by reporting that, after a 10-year
follow-up, the diagnosis of seronegative RA had to be
revised in the majority of patients.” Thus, it is important
to regularly review the diagnosis of seronegative RA in
order to treat patients optimally. This is important since
the management of RA and CPPD differs.

The 2010 ACR/EULAR classification criteria for RA
also stress, next to the presence of an erosion which, in
our study, was more often found in seropositive RA than
in CPPD (48% vs 30%), that other inflammatory rheu-
matic diseases should have been excluded. In a clinical
situation with a symmetric arthritis of the hands and or
wrists and a radiograph showing CC this is clearly not so
easy—especially if the onset was not sudden and did not
have the character of an acute attack.

The differences in treatment found in our study are
consistent with current strategies in the management of
CPPD but there is no evidence for the treatment of this
‘common but neglected form of arthritis** > by commonly
administered agents such as NSAIDs, corticosteroids and
colchicine. Nevertheless, there is limited evidence for an
effect of the anti-interleukin (IL)-1 bDMARD anakinra.*
Although the effect of an anti-IL-1 agent may argue in
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favour of an autoinflammatory disease, it is stressed that
anakinra is also approved for the treatment of RA.*

In summary, our data show for the first time that the
comorbidity of CPPD and the prevalence of CC is more
frequent in seronegative than in seropositive RA. The
clinical similarity between these two diseases makes
correct diagnoses difficult. More studies with innova-
tive imaging techniques may change this. Prospective
cohort studies and randomised clinical trials are urgently
needed to provide an evidence basis for the management
of this rather prevalent rheumatic disease in the elderly.
The recent framework paper by the Outcome Measures
in Rheumatology working group to develop core sets for
short-term and long-term studies in CPPD** may well be a
good step forward in this direction.
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