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Abstract

Objectives: Real-world evidence is needed to inform treatment strategies for patients with PsA and axial SpA (axSpA) who have non-
musculoskeletal manifestations (NMMs), various risk factors and comorbidities. International collaboration is required to ensure statistical
power and to enhance generalizability. The first step forward is identifying which data are currently being collected. Across 17 registries partici-
pating in the European Spondyloarthritis Research Collaboration (EuroSpA), we aimed to map recording practices for NMMs, comorbidities and
safety outcomes in patients with PsA and axSpA.

Methods: Through a survey with 4,420 questionnaire items, we explored the recording practices of 58 pre-defined conditions (i.e. NMMs,
comorbidities and safety outcomes) covering 10 disease areas. In all registries we mapped for each condition whether it was recorded, the re-
cording procedure and the potential to identify it through linkage to other national registries.

Results: Conditions were generally recorded at entry into the registry and clinical follow-up visits using a pre-specified list or a coding system.
Most registries recorded conditions within the following disease areas: NMMs (number of registries, n=15-16), cardiovascular diseases
(n=10-14), gastrointestinal diseases (n=12-13), infections (n=10-13) and death (n=14). Nordic countries had the potential for data linkage
and generally had limited recording of conditions in their registry, while other countries had comprehensive recording practices.

Conclusion: A wide range of conditions were consistently recorded across the registries. The recording practices of many conditions and dis-
ease areas were comparable across the registries. Our findings support the potential for future collaborative research.

Lay Summary

What does this mean for patients?

People with psoriatic arthritis (PsA) and axial spondyloarthritis (axSpA) often have many other health issues. These issues may affect their arthri-
tis treatment, but we do not know how. To study this, we first need to know what data there are. Are these health issues being recorded in the
clinics? This might be in local or national registries. We also need to know if different registries record data in similar ways. If they do, research-
ers can gather more information on the same health issues from many registries. We surveyed 17 registries in Europe to determine this. We
asked if, and how, they record data on 58 health issues. We found that heart disease, gut disease, infections, psoriasis and uveitis are regularly
recorded. Many registries used similar methods to record data. Our findings can help to pave the way for future research, leading to better treat-
ment strategies for people with PsA and axSpA.
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Graphical abstract

Recording of non-musculoskeletal manifestations, comorbidities, and
safety outcomes in European spondyloarthritis registries: a survey

We aimed to map the recording
practices of non-musculoskeletal
manifestations, comorbidities
and safety outcomes (i.e. termed
conditions) in psoriatic arthritis
and axial spondyloarthritis
patients monitored prospectively
in 17 European clinical registries

Objectives
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Through a survey with 4,420
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explored the recording

practices of 58 conditions
covering 10 disease areas
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Methods
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Key messages

safety outcomes.

* European clinical spondyloarthritis registries record with variations non-musculoskeletal manifestations, comorbidities and

* The recording practices of many conditions and disease areas were comparable across the registries.
* QOur findings support the potential for future collaborative research.

Introduction

PsA and axial SpA (axSpA) are disease entities within the
broader SpA spectrum. Disease manifestations include arthri-
tis, enthesitis, dactylitis, axial inflammation and non-
musculoskeletal manifestations (NMMs) such as uveitis, in-
flammatory bowel disease and psoriasis [1-3]. PsA and
axSpA are associated with various comorbidities. In PsA the
prevalence of cardiovascular disease is reported to be 19.4%
and for depression 11.9%, while in axSpA the prevalences
are reported to be 12% and 10.9%, respectively [4, 5].
Effective management of PsA and axSpA often requires
treatment with biologic and targeted synthetic (b/
tsDMARDs) when initial therapy with NSAIDs or conven-
tional DMARD:s has failed [6, 7]. The effectiveness and safety
of b/tsDMARD:s should be considered when treating patients
with NMMs and comorbidities [6-10]. This has been
highlighted in the EULAR treatment recommendations for
PsA from 2023, which added a new overarching principle:
‘The choice of treatment should take account of safety con-
siderations regarding individual modes of action to optimise

the benefit-risk profile’ [7]. Thus, to optimize treatment
strategies, the impact of NMMs and comorbidities on the ef-
fectiveness and safety of b/tsDMARDs needs to be further in-
vestigated [6]. In that context, real-world studies are essential
since they include a more diverse patient population com-
pared with those eligible for inclusion in randomized clinical
trials and have a broader generalizability [11-13].
Furthermore, with increasing b/tsDMARD treatment options
available, collaboration between SpA registries is necessary
to ensure sufficient statistical power to identify patient pro-
files that benefit from specific treatments. Initiating these col-
laborative studies requires insights into the recording
practices of key NMMs, comorbidities and safety outcomes
across various SpA registries. Currently, such knowledge is
unavailable to researchers and stakeholders.

The European Spondyloarthritis Research Collaboration
Network (EuroSpA) comprises clinical registries in 17
European countries that monitor the effectiveness of
b/tsDMARDs in real-world patients with PsA and axSpA
[14-16]. Through a detailed survey, this study aimed to map
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the recording practices of NMMs, comorbidities and safety
outcomes (here termed ‘conditions’) in European registries
participating in EuroSpA.

Methods

The following registries participate in EuroSpA and monitor
routine care patients with PsA and axSpA: ATTRA (Czech
Republic), DANBIO (Denmark), ERSBTR (Estonia), ROB-
FIN (Finland), RABBIT-SpA (Germany), ICEBIO (Iceland),
GISEA (Italy), AmSpA (The Netherlands), NOR-DMARD
(Norway), Reuma.pt (Portugal), RRBR (Romania), biorx.si
(Slovenia), BIOBADASER (Spain), SRQ (Sweden), SCQM
(Switzerland), TURKBIO (Turkey) and BSRBR-AS (UK,
axSpA only). All registries record treatments with b/
tsDMARDs and, aside from the Netherlands, concomitant
conventional synthetic DMARDs (¢csDMARDs). The setup
and detailed information, including funding, of each registry
has been reported elsewhere [16-18] and in Supplementary
Table S1, available at Rbeumatology Advances in
Practice online.

To map data collection practices on different conditions
across registries, we constructed a survey with 4,420 different
items (number of possible responses) using the online survey
application Research Electronic Data Capture (REDCap)
[19, 20]. For each respondent, some items were dynamic, e.g.
if the registry responded that it was unable to use data link-
age, then questions regarding data linkage were filtered out.
To ensure the quality and relevance of the survey content,
qualitative interviews were conducted during the develop-
ment phase (using Microsoft Teams; Microsoft, Redmond,
WA, USA) with representatives of a subset of the registries (in
Denmark, Spain, Switzerland and the UK), who also pro-
vided screenshots of their registry user interface. The survey
was pilot tested in 16 registries (all except Germany, who
joined EuroSpA after finalizing the development of the sur-
vey) to ensure that the phrasing of questions was meaningful
across registries.

The term ‘condition’ was used throughout to collectively
refer to NMMs, comorbidities and safety outcomes. The sur-
vey addressed a total of 58 conditions covering the following
10 disease areas: NMMs, cardiovascular, endocrine, gastro-
intestinal, respiratory, psychiatric, cancer, infection, other
conditions and death (see the complete list of conditions in
Fig. 1). It was possible to record more or less granularity for
some conditions (e.g. differentiated: type 1 diabetes mellitus
and type 2 diabetes mellitus vs undifferentiated: diabetes).
For each condition, we mapped the following: whether re-
cording was possible in the registry; the recording procedure,
including the system used for recording, the time points and
frequency for recording, the dates that were related to the
recorded condition and the persons who recorded the condi-
tions; and the potential for linkage to other national registries
to identify the condition. Furthermore, we investigated how
the conditions were categorized in the registries (i.e. as a co-
morbidity and/or as a safety outcome) and their estimated
data coverage. For the full survey, see Supplementary Data
S1, available at Rheumatology Advances in Practice online.

Each registry assigned one or more representatives (typi-
cally a registry lead or researcher) with comprehensive
insights into the registry to complete the survey. If a response
gave rise to uncertainty, the respondents were contacted for
clarification by one of the survey leaders. Interviews with
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local data managers were held when needed for a better un-
derstanding of their registry platform. The survey was con-
ducted from 9 December 2022 to 1 February 2023.
Respondents representing RABBIT-SpA (Germany) filled out
the survey in November 2023, when they joined EuroSpA.
The results were processed and analysed using Microsoft
Excel version 2208 and R version 2022.02.2 (R Foundation
for Statistical Computing, Vienna, Austria) [21]. We used de-
scriptive analyses, including counts, to summarize the record-
ing practices of conditions across the registries. A colour-
coded figure was created to show the total number of regis-
tries following specific procedures for recording a condition,
categorized into thirds, i.e. based on the 33rd and 66th per-
centiles: yellow (number of registries, #<6), light green
(n="7-10) and dark green (7> 11), respectively. Maps of the
European countries were constructed in Microsoft Excel.

Results

All registries participating in EuroSpA (7 =17) completed the
survey and, overall, 28 registry representatives contributed.

Recording possibilities of conditions in
the registries

The number of conditions that potentially could be recorded
in the registries ranged from 1 (Iceland) to 58 (Portugal,
Slovenia and Turkey) (Fig. 1). Three registries (Denmark,
Iceland and Sweden) recorded <15 conditions. The disease
areas with the most frequently covered conditions were the
NMMs (number of registries, 7 =15-16), cardiovascular dis-
eases (n=10-15), gastrointestinal diseases (7=12-13), in-
fection (n=11-13) and death (z=14). The following
conditions were recorded by >10 registries: obesity (7= 16),
diabetes (7=135), cancer (n=135), pregnancy (n=12), bone
marrow depression (7 =12), injection site reactions (7= 13),
systemic lupus erythematosus (z=12) and Sjogren’s syn-
drome (n=11). It was more often possible to record undiffer-
entiated conditions than differentiated conditions, e.g. uveitis
(n=16) vs specified (type of) uveitis (n = 8), diabetes (7= 15)
vs type 1 or type 2 diabetes (n=10), stroke (n=14) vs
ischaemic or haemorrhagic stroke (z=11) and cancer
(n=15) vs specific site/type of cancer (n=10) (Fig. 1).

Procedures for recording conditions in
the registries

Fig. 2 shows an overview of different aspects of the recording
procedures for the conditions.

System

Depending on the condition, the registries used one or several
different recording systems: most of the registries reported us-
ing pre-specified lists of conditions (7 = 12), free-text options
(n=9), the Medical Dictionary for Regulatory Activities
(MedDRA) system (7 ="7) or the International Classification
of Diseases 9th or 10th Revision (ICD9 or 10) system
(n=4) (Fig. 2).

Time points

The most common time points for recording current and pre-
vious conditions were at the time of entry into the registry
(n=16), when adverse events occurred (z=15) and at
clinical follow-up visits (#=12). At entry into the registry,
>10 registries had the possibility of recording the following
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Figure 1. Conditions possible to record in each registry, sorted by disease area. Whether it is possible to record a condition, yes: v, no: empty. The total
number of registries recording the condition is shown in the right column, ranging from yellow (number of registries, n<6) to light green (n=7-10) to
dark green (n>11). The total number of conditions recorded in each registry is shown at the bottom of the figure. resp: respiratory
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£ Infection requiring hospitalisation 1 6 4 4 4 0
Infection site 0 6 5 5 3} 0
Pregnancy 1 6 - 5 g 3} 1
" Birth defect in offspring 1 6 3 3 6 3 2 1
.§ Bone marrow depression 1 6 6 6 3 4 0
E Injection site reactions 2 6 6 5 6 3 5 1
é Multiple sclerosis 2 6 6 4 3 2 1
5 Systemic lupus erythematosus 3 6 5 6 4 5 1
Sjégren's syndrome 4 5 6 5 6 4 5 1
Death il a4 2 0
Death
Cause of death 1 6 5 5 “ 0

Figure 2. Different aspects of the recording procedures for the conditions. Colour-coded figure ranging from yellow (number of registries, n < 6) to light
green (n=7-10) to dark green (n> 11) with the total number of registries for the type of recording system used, the time points and frequency for
recording, the dates related to the recorded condition and who recorded the condition. The exact numbers for each registry can be found in
Supplementary Figs S2-S4, available at Rheumatology Advances in Practice online
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15 conditions: psoriasis, inflammatory bowel disease, uveitis,
cardiovascular disease, stroke, hypertension, hypercholester-
olaemia, ischaemic heart disease, myocardial infarction, obe-
sity, diabetes, asthma, chronic obstructive pulmonary
disease, cancer and tuberculosis. During follow-up, the ma-
jority of conditions could be recorded as adverse
events (Fig. 2).

Dates

The date recorded by most registries was the date of event or
symptom onset (7 =13) and the date when the recording of a
condition took place (7= 13); it was less common to provide
the date of diagnosis (7 = 6) (Fig. 2).

Recorded by

Most conditions were recorded by healthcare professionals,
such as physicians (7 =16) or nurses (n=13), while record-
ings by research staff (n=7) or patients themselves (n=2)
were less common (Fig. 2).

Categorization of conditions as comorbidities or
safety outcomes

The categorization of a condition as either a comorbidity or a
safety outcome was for many registries dependent on whether
the condition emerged before or after the initiation of a b/
tsDMARD treatment. Ten registries (Czech Republic,
Estonia, Germany, Italy, Norway, Romania, Slovenia, Spain,
Turkey and the UK) recorded conditions according to a pre-
specified list of conditions filled out at the patient’s entry into
the registry. These initially recorded conditions were consid-
ered comorbidities. Generally, for these 10 registries, condi-
tions that emerged during b/tsDMARD treatment were
considered safety outcomes and were mostly recorded with
the MedDRA coding system (7= 7). In seven of the registries
(Czech Republic, Germany, Italy, Norway, Romania, Turkey
and the UK), the prespecified list of comorbidities could be
updated with new information during the follow-up visits at
the physician’s discretion. In the other three registries
(Estonia, Slovenia and Spain), any new information on condi-
tions was generally recorded as safety outcomes.

In the Netherlands, Portugal, Sweden, Switzerland and 7 of
10 sites in Finland, the conditions could be recorded at any
time. It was the treating physician’s decision whether a condi-
tion was a comorbidity or a safety outcome. Denmark had
limited recordings of conditions, which were performed an-
nually by the patients and were considered comorbidities.

All 17 registries could report serious adverse events in their
registries, whereas 5 could also obtain information through
linkage to other national registries (Fig. 3).

Estimated data coverage

In Spain and Turkey, conditions were overall carefully
recorded and the data coverage was estimated to be high by
respondents. Germany and Italy estimated higher data cover-
age on conditions classified as comorbidities than as safety
outcomes. Registries from the Czech Republic, Finland (in 7
of 10 sites), Norway, Slovenia and the UK prioritized the re-
cording of conditions that could be classified as comorbidities
or serious adverse events. Denmark, Iceland and Sweden
reported having limited data coverage for all conditions in
their registries (apart from death in Denmark and Sweden).
For research purposes on comorbidities and safety issues,
these registries mainly captured data by linkage to other

national registries. In the Netherlands, despite the implemen-
tation of electronic recording systems alongside existing pa-
per documentation, a substantial volume of records before
2021 remained in paper format, as they had not been digi-
tized due to practical and financial constraints.

Estonia, Germany, Italy, Slovenia, Spain and Turkey had
mandatory recording of NMMs and comorbidities at the
patient’s entry into the registry. In Estonia, Slovenia, Spain
and Turkey, registration was also mandatory before initia-
tion of the first b/tsDMARD treatment. For adverse and seri-
ous adverse events, it was mandatory to record them at any
time in Estonia, Germany, Slovenia, Spain and Turkey, while
for Denmark and Finland it was mandatory only for serious
adverse events.

While many registries relied solely on manual recording of
conditions, Finland captured recorded conditions automati-
cally from electronic medical records directly into their regis-
try in 3 of 10 sites. Spain cross-checked or obtained detailed
information on conditions through inspection of patients’
medical records. Turkey and the UK also reported this proce-
dure being used when necessary. For the Danish, Finnish (un-
til the end of 2018), Norwegian and Swedish registries,
information on death was automatically obtained from other
national registries.

Registries with the potential to link to other
national registries

Linkage to other national registries, which had records of any
conditions as diagnoses/contact reasons for hospitalization/
hospital contacts, was mainly possible in Denmark, Finland,
Iceland, Norway and Sweden (Fig. 4). Finland had access to
the national patient registry until the end of 2018 (with an
ongoing process regarding an update). Estonia was able to
link a limited number of conditions in disease-specific na-
tional registries. Slovenia had the same potential with health
insurance databases (Supplementary Fig. S1 and Table S2,
available at Rheumatology Advances in Practice online).

For the remaining registries, such data linkage was not pos-
sible. Switzerland reported that although linkage was theoret-
ically possible following ethical approval, it was not feasible
due to bureaucratic obstacles. In the UK, linkage was not fea-
sible due to the time, effort and expense required to obtain
the data. In the Czech Republic and Italy, concerns regarding
the General Data Protection Regulation prevented linkage.

Discussion

In this survey of 17 European rheumatology registries, we
mapped the recording practices for NMMs, comorbidities
and safety outcomes in patients with PsA and axSpA treated
with b/tsDMARDs in routine care. For each registry we
obtained detailed insights and a comprehensive overview of
the recording possibilities and practices of 58 conditions cov-
ering 10 disease areas. There were more similarities than dif-
ferences in recordings of conditions and disease areas across
the registries. A wide range of conditions was consistently
recorded at the patient’s entry into the registry and during
follow-up. To our knowledge, a multinational study on the
recording practices of conditions in patients with PsA and
axSpA has not been performed previously. This comprehen-
sive overview paves the way for designing and conducting fu-
ture collaborative research among rheumatology registries to
investigate the impact of NMMs, comorbidities and safety
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Figure 4. European maps of the total number of conditions recorded or obtained through linkage to other national registries. (A) The number of the
58 conditions that could be directly recorded in each European SpA registry. (B) The number of conditions that could be obtained through linkage to
other national registries after relevant legal and/or ethical permits. The exact numbers for each registry/country can be found in Fig. 1 and
Supplementary Fig. S1, available at Rheumatology Advances in Practice online

profiles of specific b/tsDMARDs on prescription patterns,
treatment effectiveness and multiple other outcomes.

Surveys and data extraction have previously been under-
taken to map SpA and RA registries, thus investigating con-
sistencies and differences between countries [16, 22-24].

Even though these studies showed differences in definitions
of data items and demographics of included patients, com-
monalities between the registries were also found. Most of
the registries participating in our study had their primary fo-
cus on monitoring disease activity and treatment outcomes.
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Thus conditions were generally recorded at the patient’s entry
into the registry or during clinical follow-up if they were on a
prespecified list of conditions, such as NMMs and comorbid-
ities. Other conditions were mostly recorded if they could be
categorized as serious adverse events. In contrast, in registries
with a primary focus on the safety of b/tsDMARDs in rheu-
matic diseases, e.g. the BIOBADASER in Spain [25], any con-
ditions or events emerging during b/tsDMARD treatment
were considered and recorded as safety outcomes.

In our survey, we accommodated some of the differences in
the use of terminology by collectively referring to NMMs,
comorbidities and safety outcomes as conditions. In research,
it is generally sufficient to know the presence or absence of a
specific condition during a defined time period. In EuroSpA it
is feasible to link recorded conditions to specific therapies
due to their near-complete data on b/tsDMARD treatment
start and stop dates and on concomitant csDMARD use [16].
Thus, depending on the research question, any conditions
recorded before the initiation of a particular b/tsDMARD
could be considered comorbidities, while those occurring af-
ter treatment start could be considered potential
safety outcomes.

We addressed the data quality of the recorded conditions
in our survey. Inherently, in registries that recorded condi-
tions at the discretion of physicians and nurses, there was a
risk of potential underreporting of events. This result is in
line with a previous study of 27 European RA registries [22].
Importantly, however, the registries estimated higher cover-
age of conditions that were considered major or serious. In
some countries additional information could be obtained
through linkage to administrative registries with high cover-
age of a wide range of conditions (Denmark, Finland,
Iceland, Norway and Sweden [26, 27]) or for specific condi-
tions (Estonia, Slovenia [28, 29]). Nevertheless, in all coun-
tries the linkage process was not seamless and could pose a
hindrance for research.

Our results indicated a potential for future collaborative
studies between existing European SpA registries investigat-
ing the impact of NMMs and selected comorbidities on b/
tsDMARD effectiveness by using longitudinal data on treat-
ment outcomes and data on NMMs and comorbidities.
Safety studies on conditions defined as serious adverse events
could also be considered.

Ideally, data collection should be harmonized to ensure
comparability and facilitate data pooling [30, 31]. A EULAR
initiative suggested a standardized core set of six comorbidity
domains for chronic inflammatory rheumatic diseases (RA,
SpA, CTDs and crystal arthropathies): cardiovascular dis-
eases, malignancies, infections, peptic ulcers, osteoporosis
and depression [32]. In our survey, we found that most of the
registries recorded cardiovascular disease, malignancies and
infections, whereas information regarding peptic ulcers, oste-
oporosis and depression was more limited. Prospective data
harmonization is not a simple task, since each registry is well
established and maintained independently. Rather, one may
consider harmonizing existing data. Different methods have
been applied to address, for example, heterogeneity in collab-
orative research between inherently different groups of
patients and registries [33, 34]. Some studies used advanced
statistical methods while others retrospectively harmonized
data [14, 36-38].

Our study has several strengths. We developed a detailed
survey and obtained complete participation from all 17

invited registries. Furthermore, through pilot testing of the
survey, we ensured the face and content validity of the ques-
tions. We included multiple responders from each registry to
reduce the potential impact of subjective estimation.
Engaging in dialogue with the respondents ensured a valid in-
terpretation of survey results. Limitations included the chal-
lenges of capturing the complexities of registration practices
related to certain conditions. However, we addressed this
limitation by consulting three of the registries during the de-
velopment of the survey, encouraging free-text comments
and follow-up dialogues with all registries. The inability of
the survey to capture changes in recording practices since reg-
istry start was also a limitation.

Based on the survey results, an important next step would be
to investigate the impact of NMMs, comorbidities and safety
outcomes on treatment effectiveness in patients with PsA and
axSpA in routine care across the 17 European registries.

In conclusion, this is the first multinational study to pro-
vide a comprehensive overview of the recording practices of
multiple NMMs, comorbidities and safety outcomes covering
10 disease areas across 17 European SpA registries. The most
common conditions covered were NMMs, cardiovascular
diseases, gastrointestinal diseases, infections and death. The
overlap in recording practices enables future collaborative re-
search projects inspired by EULAR’s recent recommendations
[7] on how the choice of treatment should take safety consid-
erations regarding individual modes of action into account.

Supplementary material

Supplementary material is
Advances in Practice online.

available at Rbeumatology
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