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ABSTRACT

Objectives Data on the rate of comorbidities in Arab
patients with rheumatoid arthritis (RA) are limited, and
extrapolating the prevalence of comorbidities from
international studies is challenging. This study aimed to
investigate the prevalence of comorbidities in patients with
RA, compare it with that in non-RA controls and explore
the association between the body mass index of patients
with RA and comorbidities.

Design This is a retrospective, case—control study.
Setting This study included patients receiving secondary care
at the Rheumatology Department of a public hospital in the
Emirate of Dubai. The controls were recruited from patients
receiving primary and secondary care at the Dubai Academic
Health Corporation in the fourth quarter of 2022.

Participants This study included all consecutive UAE national
patients with RA who visited the rheumatology clinic. The
study included 1756 participants in an age-matched and sex-
matched control group and 439 patients with RA. Of these,
88.6% were female, and the median age was 55 years. Each
RA case was randomly matched with four controls of the same
age and sex. All relevant information, including case and control
demographics and comorbidities, was retrieved from the
electronic medical record.

Primary and secondary outcome measures The relative
risk of comorbidities was compared between patients with
RA and age-matched controls. The relationship between
obesity in RA and the frequency of comorbidities was
determined.

Results This study revealed that 188 (42.8%) patients with
RA had at least one comorbidity, whereas only 636 (36.2%)
individuals in the control group had at least one comorbidity
(OR1.3;95% CI 1.1 t0 1.6, p<0.01). Patients with RA were
more likely to have ischaemic heart disease (OR 3.9; 95%Cl
2.310 6.6, p<0.0001), fibromyalgia (OR 25; 95%ClI 13 to 34,
p<0.0001), cataract (OR 5.8; 95%Cl 4 to 8.5, p<0.0001),
osteoporosis (OR 6.8; 95%Cl 4.6 to 10, p<0.0001) and knee
osteoarthritis (OR 6.1; 95%Cl 4.8 t0 7.8, p<0.0001).
Conclusions Patients with RA were more likely to

have cardiovascular, pulmonary and musculoskeletal
comorbidities compared with the control group. Obese
patients with RA had a higher incidence of comorbidity
than non-obese patients with RA.

INTRODUCTION
Rheumatoid arthritis (RA) is a chronic inflam-
matory disease frequently associated with
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= This is the first study to compare the prevalence
of comorbidities in Arab patients with rheuma-
toid arthritis (RA) with that in age-matched and
sex-matched controls and explore the association
between body mass index and the occurrence of
comorbidities in these patients.

= We relied on public and private sector data for pa-
tients and controls to ensure the accuracy of comor-
bidity data.

= The primary limitation of this study was its retro-
spective design, which prevented the development
of causal or temporal relationships between RA and
comorbidities.

= Because of the study’s design and the desire to
avoid documentation bias, we did not collect dis-
ease activity and Health Assessment Questionnaire
scores. Both factors affect the prevalence of comor-
bidities in patients with RA.

= Furthermore, considering the limited extent of our
study conducted in a single centre, performing addi-
tional studies to validate our findings among individ-
uals of Arabic ethnicity is important.

one or more comorbidities." Previous studies
have revealed that up to 62% of patients with
RA have at least one comorbidity, which is
higher than that in age-matched and sex-
matched controls.”® Ischaemic heart disease
(IHD), pulmonary disease, malignancy, infec-
tion, gastrointestinal disease and psychiatric
disease are associated with RA.'* Further,
behavioural comorbidities are prominent in
RA. A previous study revealed that excessive
fatigue, depression and sleep difficulties are
more prominent in patients with RA than in
healthy individuals.”

Chronic inflaimmation in patients with
RA, use of antirheumatic drugs, biomarkers
associated with RA and C reactive protein
(CRP) levels contribute to a higher preva-
lence of comorbidities in patients with RA
than in the general population.’” CRP is a
reliable biomarker of RA disease activity and
inflammation.® Several comorbidities, such as
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metabolic syndrome, diabetes mellitus (DM), cardiovas-
cular disease (CVD) and interstitial lung diseases (ILD),
are also linked to biomarkers found in abundance in RA,
including CRP, interleukin 6 (IL-6) and interleukin 1 (IL-
1B).” However, the association between systemic inflam-
mation in RA, CRP (commonly measured biomarker in
RA) and comorbidities in patients with RA is complex,
and predicting the influence of CRP level changes on
the risk of comorbidity development or progression in
patients with RA is difficult."’

Comorbidities in patients with RA are frequently asso-
ciated with poor patientreported outcomes and unsuc-
cessful clinical therapeutic targets."" ' Additionally,
comorbidities adversely affect physical abilities’® and
increase morbidity and mortality in patients with RA.'*'*1°
Furthermore, comorbidities, such as heart failure, malig-
nancy and active liver disease, usually influence the selec-
tion of treatment for patients with RA.'®

Comparing patients with RA with the general popu-
lation, several studies have demonstrated that comor-
bidities are more prominent in RA."" The reported
prevalence of comorbidities in patients with RA consid-
erably varies among different ethnic groups,” and data
on the frequency of comorbidities in patients with RA
of Arabic heritage are limited. Consequently, this study
aimed to compare the prevalence of comorbidity between
patients with RA and a control group that were matched
by sex and age and to investigate the association between
the body mass index (BMI) of patients with RA and the
presence of comorbidities.

METHODS

Study design

This retrospective, case—control study conducted in the
fourth-quarter of 2022 at the Dubai Academic Health
Corporation (DAHC) included all consecutive UAE
national patients diagnosed with RA who received
secondary care at the Rheumatology Department of a
public hospital in the Emirate of Dubai. Controls were
patients receiving primary and secondary care at the
DAHC during the fourth quarter of 2022.

Patient recruitment

Every individual diagnosed with RA in the Dubai Arthritis
Registry was evaluated. We recruited those with active
follow-up in our facility from 1 January 2022, and who
met the inclusion criteria, including adult patients
aged =18 years and <85 years of Arabic ethnicity, UAE
nationals, who met the 2010 RA classification criteria of
the European Alliance of Associations for Rheumatology
(EULAR) and the American College of Rheumatology
(ACR),?! and have authorised the review of their medical
records by signing hospital general consent. We excluded
patients with RA with coexisting immune-mediated rheu-
matic diseases, patients aged <18 years or >86 years, non-
Arabs, and those who did not consent to use their data
anonymously.

Matched control recruitment

We recruited the control group from the pool of patients
attending the DAHC. Of the 5571 663 registered patients
in the electronic medical record (EMR), 371740 were
Arabs aged 18-85 years with no history of immune-
mediated rheumatic diseases or use of disease-modifying
antirheumatic drugs (DMARDs) at the time of the study.
Using Excel’s RAND function, a random number was
generated to identify age and sex matches for the patients.
Each RA case was randomly matched with four controls of
the same age and sex.

Data collection from medical records

We retrieved all relevant information, including case and

control demographics, disease history and comorbidi-

ties, from the participant’s EMR. We reviewed the unified
medical records for private hospitals, Network and Anal-
ysis Backbone for Integrated Dubai Health (NABIDH),
for the existence of comorbidities in cases and matched
controls with no registered comorbidities in the public
hospital EMR.

For cases and controls, we collected the following data:

1. Age, which was further subcategorised according to

individual age on 31 December 2022, into three age

groups 18-40, 41-65 and 66-85 years.

Age at RA diagnosis.

Sex.

4. BMI <18.5kg/m* was considered underweight, 18.5
to <25kg/m” as healthy weight, 25 to <30kg/m® as
overweight and >30kg/m? as obese.

5. Diagnosis of osteoporosis, which is defined as a T-
score of under -2.5 on dual X-ray absorptiometry
performed within the last 24 months, via recorded
fragility fracture during hospital stay or encounters
with outpatients.

6. Fibromyalgia is diagnosed according to the 1990 ACR
classification criteria for fibromyalgia.

7. Knee osteoarthritis based on X-ray findings and clin-
ical diagnosis.

8. Total knee replacement documented in EMR.

9. Diagnosis of significant hyperlipidaemia that is de-
fined as total cholesterol 2240 mg/dL.

10. Hypothyroidism is documented in EMR.

11. Identification of DM based on glycated haemoglobin
(Hb) >6.5% or fasting plasma glucose 2126 mg/dL.

12. Diagnosis of hypertension, IHD, heart failure, ar-
rhythmia or cerebrovascular accident.

13. Primary site malignancy.

14. Asthmazxchronic obstructive
(COPD) or ILD.

15. Chronic kidney disease stages 3A-5.

16. Diagnosis of tuberculosis (TB) includes radiograph-
ic, bacteriological or clinical evidence of active TB at
the time of diagnosis. Active TB is defined as a posi-
tive culture for Mycobacterium tuberculosis or a positive
reaction to the Mantoux tuberculin skin test (TST)
or interferon-gamma release assay (IGRA). We also
included latent TB in the data collection, which is
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Arab patients with diagnosis of RA in Dubai
Screening | Arthritis Registry with valid general consent
(n=512)

Legend
21 Patients not meeting D Recruited patients
> ACR/EULAR D Eded et
e = o o xcluded patients
classification criteria

Eligibility Patients who met inclusion criteria (n=491)

52 Patients have co-
existing immune-mediated
rheumatic disorders

A 4

Patients recruited for the study (n=439)

Figure 1 Flow chart showing the selection of rheumatoid arthritis (RA) cases. ACR, American College of Rheumatology;
EULAR, European Alliance of Associations for Rheumatology.

defined as having a history of TB, aberrant but sta-  overall relationship between comorbidity and RA was
ble radiographic abnormalities, or a positive TST or evaluated by computing OR and 95% CI using two-by-two
IGRA result, and negative bacteriological investiga-  contingency tables. A contingency matrix was created
tions (culturing and smears), with no current radio- to cross-tabulate the occurrence of comorbidities in the
logical or clinical indication for active TB.** case and control groups. Similarly, OR and CI were recal-
17. Previous encounters with herpes zoster. culated for the three age categories (18-40, 41-65 and
18. Confirmed clinical and serological diagnosis of hep- 66-85 years). We compared patients with RA who were

atitis B and C. underweight, overweight and obese with individuals with
19. Anaemia, further characterised as life-threatening  a healthy weight to determine the association between
anaemia (Hb of <65g/L), moderate anaemia (Hb BMI subclasses and comorbidity. Groups were compared
of 80-99¢g/L), severe anaemia (Hb of 65-79g/L) using Student’s t-test, Mann-Whitney U test or Fisher’s
or mild anaemia (Hb of 100-120g/L in women and exact test. A p<0.05 was considered statistically significant.
135¢g/L in men). Mild anaemia was excluded from GraphPad Prism V.6 (GraphPad Software, San Diego,
the overall prevalence of comorbidities in both California, USA) was used for all statistical analyses.
groups, as it is quite prevalent in the general popula-
tion and often not linked to morbidity or mortality.*
20. We classified the comorbidities into several catego-

ries, such as cardiovascular, pulmonary, musculoskel- RESULTS
etal, infectious and miscellaneous. We identified 512 patients with RA in our registry who

21. Additionally, we confirmed the status of biological have been followed up since 1 January 2022. We excluded
DMARDs, conventional DMARDSs, previous or cur- 21 patients because their RA did not fulfil the ACR/
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rent use of steroids, rheumatoid factor and anticitrul- EULAR categorisation criteria. Further, 52 individuals
linated protein antibodies. were excluded because of the presence of concurrent
immune-mediated rheumatic disorders (33 patients had

Statistical analysis Sjogren’s syndrome, 14 had systemic lupus erythematosus

When applicable, descriptive statistics, the median and  and 5 had mixed connective tissue diseases) (figure 1).
IQR of demographic data, and clinical characteristics ~ Thus, the RA group finally comprised 439 patients. The
were provided. The prevalence of comorbidities was  median disease duration for patients with RA was 10.5
expressed as a percentage of cases and controls. The (IQR=4-14) years.
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Table 1 Baseline characteristics of cases and controls

Variables RA (n=439) Controls (n=1756) OR 95% Cl P value
Age, median (IQR) years 55 (45-63) 55 (45-63) - - 0.86
Female, n (%) 389 (88.6) 1556 (88.6) 1 0.72to 1.4 1
Smoking, n (%) 40 (9.1) 80 (4.6) 2.1 1.4 to 3.1 0.0003*
BMI, median (IQR) years 30.6 (27.2-35.5) 29.9 (26.1-34.1) - - 0.24

*Statistically significant at p<0.05.
BMI, body mass index; RA, rheumatoid arthritis.
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Table 2 Prevalence of comorbidities in cases and controls

Comorbidities RA (n=439) Controls (n=1756) OR 95% ClI P value
Cardiovascular diseases
IHD, n (%) 29 (6.6) 31(1.8) 3.9 2.3t06.6 0.0001*
Cerebrovascular accident, n (%) 19 (4.3) 25(1.4) 3. 1.7t05.7 0.0001*
Heart failure, n (%) 7 (1.6) 11 (0.6) 2.6 0.99t0 6.7 0.04*
Arrhythmia, n (%) 11 (2.5) 10 (0.56) 4.5 1.9to 11 0.0006*
Cardiovascular risk factors
Diabetes mellitus, n (%) 117 (26.7) 357 (20.3) 1.4 1.1t01.8 0.004*
Hypertension, n (%) 112 (25.5) 332 (18.9) 1.5 1.1to1.9 0.002*
Hyperlipidaemia, n (%) 81 (18.5) 212 (12.1) 1.6 1.2t02.2 0.0004*
Pulmonary
Asthma+COPD, n (%) 42 (9.6) 82 (4.7) 2.2 1.5t03.2 0.0001*
Interstitial lung diseases, n (%) 15 (3.4) 4 (0.2 15 5.1 to 47 0.0001*
Musculoskeletal
Osteoporosis, n (%) 67 (15.3) 45 (2.6) 6.8 461to 10 0.0001*
Fragility fracture, n (%) 25 (5.7) 26 (1.5) 4 23t07.0 0.0001*
Fracture sites
Vertebral fracture, n (%) 11 (2.5) 10 (0.6) 4.5 1.9to 11 0.0002*
Metatarsal, n (%) 7 (1.6) 6 (0.34) 4.7 1.6to 14 0.007*
Hip, n (%) 4 (1.14) 3(0.17) 5.4 1.2t024 0.03*
Other fractures, n (%) 2 (0.46) 14 (0.8) 1 0.13t0 2.5 1
Fibromyalgia, n (%) 68 (15.5) 13 (0.7) 25 13to 45 0.0001*
Knee OA, n (%) 184 (41.9) 185 (10.5) 6.1 48t07.8 0.0001*
Total knee replacement, n (%) 28 (6.4) 27 (1.5) 4.4 25t07.5 0.0001*
Infectious comorbidities
Tuberculosis, n (%) 8(1.8) 4 (0.2) 8.1 2.4 10 27 0.0006*
Active TB, n (%) 3(0.7) 3(0.2) 4 0.81 to 20 0.09
Latent TB, n (%) 5(1.1) 1 (0.06) 20 2.4t0174 0.002*
Hepatitis B, n (%)* 3(0.7) 3(0.17) 4 0.81 to 20 0.09
Hepatitis C, n (%) 2 (0.5) 3(0.2) 2.7 0.451t0 16 0.2
Herpes Zoster, n (%) 6 (1.4) 24 (1.4) 1 0.41to25 1.00
Miscellaneous
Anaemia, n (%) 235 (53.5) 248 (14.1) 7 5.5t0 8.8 0.0001*
Cataract, n (%) 66 (15) 52 (3.0) 5.8 4.0t08.5 0.0001*
CKD, n (%) 9(2.1) 28 (1.6) 1.3 0.60t0 2.8 0.50
Depression, n (%) 32 (7.3) 46 (2.6) 2.9 1.8t04.6 0.0001*
Hypothyroidism, n (%) 54 (12.3) 119 (6.8) 1.9 1.41t02.7 0.0001*
Malignancy, n (%) 14 (3.2) 27 (1.54) 2.1 1.1to 4.1 0.04*

*Statistically significant at p<0.05.

CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; IHD, ischaemic heart disease; OA, osteoarthritis; TB,

tuberculosis; Tuberculosis, active and latent.

The control group included 1756 age-matched and
sex-matched individuals. Of these, 88.6% were female,
and the median age was 55 (IQR=45-63) years. Table 1
presents the baseline characteristics of cases and controls.
Online supplemental table SI demonstrates the clinical

and paraclinical features of patients with RA.

Comorbidities

We classified the comorbidities into several categories,
including cardiovascular, pulmonary, musculoskeletal,
infectious and miscellaneous. Tables 2 and 3 present a
summary of the occurrence rates of comorbidities in
patients with RA and controls. We found that 188 (42.8%)
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Table 3 Number of comorbidities in cases and controls

Number of comorbidities RA (n=439) Controls (n=1756) OR 95% ClI P value
One comorbidity, n (%) 188 (42.8) 636 (36.2) 1.3 1.1t0 1.6 0.012*
Two comorbidities, n (%) 43 (9.8) 164 (9.3) 1.1 0.74t0 1.5 0.84
Three comorbidities, n (%) 123 (28.0) 123 (7.0) 1.3 0.92t0 1.9 0.1602
Four or more comorbidities, n (%) 58 (13.2) 95 (5.4) 2.7 1.9t0 3.8 <0.0001*

*Statistically significant at p<0.05.
RA, rheumatoid arthritis.

patients with RA had at least one comorbidity (excluding
mild anaemia), whereas only 636 (36.2%) individuals in
the control group had one of the listed comorbidities
(OR 1.3,95%CI 1.1 to 1.6, p<0.01).

Cardiovascular comorbidities

The main cardiovascular comorbidity in patients with RA
was IHD (6.6%), which occurred at a substantially higher
rate than that in controls (1.8%), OR 9.8 (95% CI 2.3
to 6.6, p<0.0001). This was true for all three age groups.
Online supplemental table S2 summarises the prevalence
of comorbidities according to age group. Analysis of data
revealed that patients with RA had much higher rates of
smoking, severe hyperlipidaemia, hypertension and DM
than the controls, considering the occurrence of estab-
lished risk factors for IHD.

Pulmonary comorbidities

The overall prevalences of obstructive lung disease (asth-
ma+COPD) and ILD were higher in RA cases than in
controls, with ORs of 2.2 (95% CI 1.5 to 3.2, p<0.0001)
and 15 (95% CI 5.1 to 47, p<0.0001), respectively.
Compared with controls, patients with RA demonstrated
a higher prevalence of ILD and obstructive lung diseases
in the age range of 41-65years. Only the rate of ILD was
substantially higher in older patients with RA than in
controls.

Musculoskeletal comorbidities

Knee osteoarthritis was the most common musculoskel-
etal comorbidity in patients with RA at a rate of 41.9%
compared with that of 10.5% in the control group (OR
6.1, 95% CI 4.8 to 7.8, p=0.0001). A subanalysis based on
age groups of 41-65 and 66-85 years demonstrated the
same result. The OR for the former group was 5.6 (95%

CI 4.1 to 7.6, p<0.0001), whereas the latter group had an
OR0f 20 (95% CI 11 to 37, p<0.0001). Similarly, our study
revealed a significantly higher prevalence of fibromy-
algia, osteoporosis, fragility fracture and total knee joint
replacement among patients with RA compared with sex-
matched and age-matched controls.

Infections

The rate of latent TB in patients with RA was 1.1%, which
was greater than that in controls (0.06%) (OR 20, 95% CI
2.4 to 174, p=0.0016). In contrast, patients with RA and
controls had comparable rates of active TB, herpes zoster,
hepatitis B and hepatitis C.

Miscellaneous comorbidities

In total, 53.5% of patients with RA had anaemia vs 14.1%
of controls (OR 7,95% CI 5.5 to 8.8, p=0.0001). Addition-
ally, 49.2%, 3.9% and 0.5% of patients with RA had mild,
moderate and severe anaemia, respectively, and 46.5%
had normal Hb levels. The prevalence of hypothyroidism,
malignancy, cataracts and depression was higher in indi-
viduals with RA than in controls.

Correlation between BMI and comorbidities in Arab patients
with RA

Our cohortindicated that patients with RA who were cate-
gorised as obese had a higher prevalence of at least one
comorbidity (103 patients) than those who had a healthy
weight (26 patients) (OR 1.8,95% CI 1.0 to 3.1, p=0.034).
Table 4 classifies patients with RA according to weight
and presence of at least one comorbidity. The prevalence
of comorbidity in underweight and overweight patients
with RA was comparable to that in individuals of normal
weight. The prevalence of hypertension, hyperlipidaemia
and asthma was higher among obese patients with RA

Table 4 Weight classification of patients with RA with at least one comorbidity and those without any comorbidity

Weight classification Patients with at least one comorbidity Patients without comorbidity OR 95% ClI P value
Healthy weight, n (%) 26 (5.9) 52 (11.8) - - -
Obese, n (%) 103 (23.5) 115 (26.2) 1.8 1.0to3.1 0.034*
Underweight, n (%) 2 (0.45) 4 (0.9) 1 0.17t05.8 1
Overweight, n (%) 57 (12.9) 80 (18.2) 1.4 0.80to2.5 0.25

Underweight, overweight and obese patients were compared with healthy patients.

*Statistically significant at p<0.05.
RA, rheumatoid arthritis.
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than among those with a healthy weight. Online supple-
mental table S3 demonstrates the prevalence of specific
comorbidities in obese and healthy patients.

DISCUSSION

This study compared comorbidity prevalence in Arab
patients with RA with that in a control group of age-
matched and sex-matched Arabs from the general commu-
nity, as well as investigating the relationship between BMI
and comorbidity prevalence in these patients. Our results
revealed that compared with the control group, Arab
patients with RA demonstrated a higher prevalence of
comorbidities.

In our cohort, CVDs, including IHD and cerebral
vascular diseases, were the most prevalent comorbidi-
ties among patients with RA compared with the control
group. This result is consistent with the results of previous
studies.”* * These observations can be attributed to the
high prevalence of DM, hypertension and hyperlipi-
daemia among those patients, as shown in this and other
relevantstudies.'***?" This finding is of particular concern
because CVD is one of the leading causes of mortality in
patients with RA and is largely preventable.” Therefore,
our results emphasise the importance of screening and
managing cardiovascular hazards in Arab patients with
RA.

Furthermore, our study revealed that individuals with
RA had higher rates of respiratory conditions, such as
ILD, asthma and/or COPD, compared with the general
population. This result is consistent with previous studies
showing an association between RA and increased suscep-
tibility to lung diseases.” " The prevalence of smoking
was considerably higher in the RA group than in the
control group, which may be attributed to the higher rate
of COPD in patients with RA. Our study emphasises the
need for careful monitoring of respiratory symptoms and
appropriate screening to prevent pulmonary complica-
tions in Arab patients with RA.

Additionally, the findings from our cohort correlate
with those of earlier studies, revealing that patients with
RA have a higher incidence of knee osteoarthritis than
the control group.” Patients with osteoarthritis and RA
are associated with greater disability and chronic discom-
fort”; thus, detecting and managing their condition is
important to reduce their disability.

Bone loss and increased risk of fractures are associated
with RA.*** Our results confirmed similar observations
in Arabs. Interestingly, in line with a previous study, our
study revealed that vertebral, hip, and metatarsal frac-
tures were more prominent in patients with RA than in
the control population, particularly in the older adult
population.* *” Despite the use of biologics and synthetic
DMARD:s to control disease activity in almost two-thirds
of patients, patients with RA were at higher risk of oste-
oporosis and fracture. These findings are consistent
with those of a Spanish case—control study including 330
postmenopausal women with RA. Similar to our cohort,

40% of the participants in this study received at least one
biological therapy. The Spanish study also reported that
the HR for fracture was 2.6.”® Therefore, assessing bone
mineral density regularly and estimating fracture risk
using a validated tool in the Arab population is crucial for
the early detection and management of osteoporosis in
patients with RA.*

According to a meta-analysis, the overall prevalence of
concurrent fibromyalgia in patients with RA is 21%, with
a range of 4.9%-52.4%.*" In our study, 15.5% of patients
with RA had fibromyalgia. The coexistence of fibromy-
algia in patients with RA can influence disease activity
evaluation, therapy effectiveness and the overall impact of
RA on patients’ quality of life. This is primarily due to the
reliance on subjective patient input in these assessments.*!
Hence, screening for fibromyalgia in patients with RA
and providing counselling to those with both conditions
are important to establish treatment objectives.

Data on the prevalence of cataracts in RA are limited
and are frequently attributed to the use of steroids.”” The
results of our studyindicate that compared with the control
group, patients with RA aged >41 years had a significantly
higher frequency of cataracts. The significance of routine
ophthalmological examinations is underscored by these
results, particularly for patients with RA who were treated
with moderate-dose steroids over an extended period.

A previous study described the association between
RA and hypothyroidism.” We revealed a higher rate of
hypothyroidism in patients with RA than in controls.
The significance of these results stems from the previ-
ously described correlation between hypothyroidism and
disease activity and an increased tender joint count in
patients with RA.** Therefore, rheumatologists should
be aware of the thyroid status of patients in their daily
practice.

Previous reports on the relationship between sex and
the prevalence of comorbidities in RA are contradictory.
While some studies have reported that female patients
are at a higher risk of CVD,” others have found that
male patients are at higher risk than females.** Our
study revealed that female patients with RA exhibited an
increased risk of anaemia and fibromyalgia compared
with that male patients with RA. However, male patients
with RA were more likely to develop IHD than female
patients with RA. Online supplemental table S4 presents
these comorbidities according to sex.

Our study significantly differs from other published
studies in that we observed lower rates of malignancy
and depression in patients with RA than those reported
in the literature. RA is associated with an overall higher
risk of malignancy.”” A meta-analysis revealed that
patients with RA were less likely to experience breast or
colon cancer but more likely to develop lymphoma and
lung cancer.®® Our study demonstrated an association
between RA and malignancy in general. However, we
could not identify the same association after adjusting
for age and neoplasia type because of the limited
number of cases.
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A significant number of patients with RA experience
depression.* Our study demonstrated a lower prevalence
of depression than that reported in previous studies, but
it was higher in the control group. This result can be
attributed to the difference in methodology. We relied on
the documentation of depression diagnosed by a psychi-
atrist, whereas others relied on validated screening tools.
In particular, a considerable number of patients with RA
have variable features of depression that go undetected
in clinical practice. Depression in patients with RA signifi-
cantly affects their general health and quality of life.

Disease activity in patients with RA was associated with
an increased risk of comorbidities, such as cardiovascular
disease, ILD and depression, in patients with RA.*
Because of the limitations related to study design that
we have discussed in the limitations section, we did not
collect disease activity data. Similarly, disease duration
was associated with the likelihood of developing CVD in
patients with RA.”> However, we could not demonstrate
a similar association in our cohort because most of the
patients were classified as patients with established RA.

Higher HAQ scores indicate a higher level of physical
disability in patients with RA, which can lead to various
consequences, such as the development and/or exacer-
bation of comorbidities. For example, impaired physical
function and mobility can impede an individual’s ability
to engage in regular exercise, leading to a sedentary life-
style, weight gain and increased risk of conditions such
as diabetes and CVD. Previous studies have established
a correlation between elevated HAQ scores in patients
with RA and an increased risk of CVD.”* Although we did
not examine the relationship between HAQ scores and
comorbidities because of the retrospective nature of this
study, we are aware that the presence of comorbidities
may influence HAQ scores in patients with RA.”

Several studies have revealed the high prevalence
of obesity in patients with RA and its association with
comorbidities in these patients.”® ® Our cohort has
demonstrated similar findings. Longitudinal studies have
reported that obesity is associated with worse RA disease
outcomes and a higher prevalence of comorbidities,”
which is consistent with our findings. Obesity in patients
with RA is also associated with physical disability inde-
pendent of age, sex, ethnicity, smoking, disease duration
and comorbidities.” A cross-sectional study involving 513
patients with RA metabolic dysfunction-associated fatty
liver disease (MAFLD), which was defined by hepatic
steatosis and one or more of several criteria (ie, over-
weight or obesity, type 2 diabetes and metabolic abnor-
malities), revealed an association between MAFLD and
increased CVD risk in patients with RA.” The correlation
between MAFLD and increased CVD risk highlights the
need for personalised strategies to manage CVD risk in
patients with RA. Additionally, it emphasises the associa-
tion between metabolic health, liver disease and cardio-
vascular outcomes in RA, thereby presenting additional
research and clinical intervention opportunities. Interest-
ingly, overweight and obese individuals account for 80.8%

of our RA cohort. Weight management should, therefore,
be part of the overall management plan of patients with
RA in our region, particularly those who are overweight
and obese, to prevent the occurrence of comorbidities in
such patients.

Our study provides compelling evidence that Arab
patients with RA reported more comorbidities than age-
matched and sex-matched controls. Musculoskeletal,
cardiovascular, pulmonary and metabolic disorders were
the most prominent comorbidities found in our study.
Additionally, we revealed a correlation between obesity
and comorbidities in Arab patients with RA. Our results
have crucial clinical implications for rheumatologists.
Regular screening for patients at risk is important for the
early detection and management of coexisting comorbidi-
ties. Differentiating joint pain in patients with RA, whether
it is caused by active RA or other common comorbidities
coexisting with RA, including fibromyalgia, osteoarthritis,
hypothyroidism and depression. Preventing unnecessary
use of ‘relatively expensive’ treatments without addressing
patients’ crucial needs is important. Rheumatologists
must consider these results when designing management
plans and collaborating with other medical professionals
to address the physical and mental needs of patients with
RA. Additionally, the significance of our results extends
to policy-makers, thereby reinforcing the need to develop
policies that improve outcomes and quality of life for
patients with RA and its associated comorbidities. Policy-
makers should facilitate the development of health-
care programmes that improve the overall health and
outcomes of patients with RA by addressing RA’s complex
comorbidity profile. Currently, published guidelines for
managing comorbidities in patients with RA are unavail-
able. Most rheumatologists in the region have adopted
the ACR and EULAR recommendations. Hence, the
development of local guidelines to standardise screening,
early detection, effective management and comorbidity
prevention in patients with RA is an urgent need.”

Our study’s strength lies in using meticulous public
and private sector data for patients and controls, thereby
ensuring the accuracy of comorbidity data. We mini-
mised potential confounding variables by comparing
patients with RA and controls from the same ethnic back-
ground. However, the retrospective design limits our
ability to establish causal correlations. Our study is the
first in the region to compare the prevalence of comor-
bidities between patients with RA and age-matched and
sex-matched controls, thereby filling a crucial gap in
the literature. However, our approach did not involve
obtaining disease activity scores or HAQ data because of
the study’s design limitations and to minimise documen-
tation bias. Previous studies have indicated that these vari-
ables significantly affect the occurrence of comorbidities
in patients with RA. Furthermore, a notable weakness is
the inability to account for confounding factors, such as
cumulative disease severity, treatment regimen changes
and previous lifestyle changes, which affect the develop-
ment and progression of both RA and its comorbidities.
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Additionally, the limitation of the study is its single-centre
design, as opposed to national data, which introduces the
possibility of left-censorship bias for patients and controls
who received healthcare outside of the Emirate of Dubai
and were not included in the validation process.

The limitations of this study emphasise the need for
more comprehensive longitudinal studies and registries
to better elucidate the complex interplay between RA and
its associated comorbidities in the Middle East. Further-
more, it will investigate the effect of cumulative disease
activity and the disability index on the occurrence of
comorbidities in patients with RA; will investigate whether
the comorbidity profile at the onset of RA determines RA
progression, disability and incurred cost and will help in
developing effective strategies for their prevention and
management.

Acknowledgements All authors would like to thank the Sheikh Hamdan Medical
Science Award for the unrestricted research grant, Ansu Anna Johan for her
logistical support, and patients who consented to use their data anonymously.

Contributors JAA-S, NAK, NZ, HA and WR contributed to the study design, data
collection, cross-validation and result interpretation. JAA-S screened eligible
patients to be included in the study and matched them with control in terms of
age and sex. JAA-S and WR performed the analysis of the study population. JAA-S
drafted the manuscript; all authors participated in critically revising the manuscript
and approved the final version to be published. JAA-S takes full responsibility for
the integrity of the work as a whole, from inception to the published paper. JAA-S
accepts full responsibility for the work and/or the conduct of the study, had access
to the data, and controlled the decision to publish (guarantor).

Funding This work was supported by (Sheikh Hamdan Medical Science Award)
grant number (HACDPS_2017/2018; Cheque No. 008265).

Competing interests None declared.

Patient and public involvement Patients and/or the public were involved in the
design, or conduct, or reporting, or dissemination plans of this research. Refer to
the Methods section for further details.

Patient consent for publication Not applicable.

Ethics approval The study adhered to the ethical guidelines outlined in the
Declaration of Helsinki. The Institutional Review Board of the Dubai Scientific
Research Ethics Committee (DSREC), which is governed by the Dubai Health
Authority, approved the study (approval number DSREC-02/2023_18). Additionally,
all patients involved in the study provided written informed consent for data
collection and its anonymous use in research.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available on reasonable request. Data are
available on reasonable request from the corresponding author with permission
from DAHC. Prevalence of comorbidities among patients with rheumatoid

arthritis in the UAE 2024 by Jamal Al-Saleh is licensed under Attribution-Non-
Commercial 4.0 International. To view a copy of this licence, please visit http://
creativecommons.org/licenses/by-nc/4.0/. This is an open-access article distributed
in accordance with the Creative Commons Attribution Non-Commercial (CC BY-NC
4.0) licence, which permits others to distribute, remix, adapt, build on this work
non-commercially and license their derivative works on different terms, provided
the original work is properly cited, appropriate credit is given, any changes made
indicated and the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Jamal Al-Saleh http://orcid.org/0000-0002-7569-003X

REFERENCES

1 Dougados M, Soubrier M, Antunez A, et al. Prevalence of
comorbidities in rheumatoid arthritis and evaluation of their
monitoring: results of an international, cross-sectional study
(COMORA). Ann Rheum Dis 2014;73:62-8.

2 Tidblad L, Westerlind H, Delcoigne B, et al. Comorbidities at
diagnosis of rheumatoid arthritis: a population-based case-control
study. Rheumatology (Oxford) 2021;60:3760-9.

3 Radner H, Yoshida K, Mjaavatten MD, et al. Development of a
multimorbidity index: Impact on quality of life using a rheumatoid
arthritis cohort. Semin Arthritis Rheum 2015;45:167-73.

4 Taylor PC, Atzeni F, Balsa A, et al. The Key Comorbidities in
Patients with Rheumatoid Arthritis: A Narrative Review. J Clin Med
2021;10:509.

5 Irwin MR, Davis M, Zautra A. Behavioral Comorbidities in
Rheumatoid Arthritis: A Psychoneuroimmunological Perspective.
Psychiatr Times 2008;25:1.

6 Dougados M. Comorbidities in rheumatoid arthritis. Curr Opin
Rheumatol 2016;28:282-8.

7 Loépez-Longo FJ, Oliver-Mifarro D, de la Torre |, et al. Association
between anti-cyclic citrullinated peptide antibodies and ischemic
heart disease in patients with rheumatoid arthritis. Arthritis Rheumn
2009;61:419-24.

8 Cylwik B, Chrostek L, Gindzienska-Sieskiewicz E, et al. Relationship
between serum acute-phase proteins and high disease activity in
patients with rheumatoid arthritis. Adv Med Sci 2010;55:80-5.

9 Mclnnes IB, Schett G. The pathogenesis of rheumatoid arthritis. N

Engl J Med 2011;365:2205-19.

Pope JE, Choy EH. C-reactive protein and implications in rheumatoid

arthritis and associated comorbidities. Semin Arthritis Rheum

2021;51:219-29.

11 Conigliaro P, Triggianese P, Chimenti MS, et al. Factors Predicting

2 Years of Remission and Low Disease Activity in Rheumatoid

Arthritis Patients Treated with TNF-inhibitors. Isr Med Assoc J

2017;19:467-72.

Luque Ramos A, Redeker I, Hoffmann F, et al. Comorbidities in

Patients with Rheumatoid Arthritis and Their Association with

Patient-reported Outcomes: Results of Claims Data Linked to

Questionnaire Survey. J Rheumatol 2019;46:564-71.

Radner H, Smolen JS, Aletaha D. Impact of comorbidity on physical

function in patients with rheumatoid arthritis. Ann Rheum Dis

2010;69:536-41.

Radner H, Lesperance T, Accortt NA, et al. Incidence and Prevalence

of Cardiovascular Risk Factors Among Patients With Rheumatoid

Arthritis, Psoriasis, or Psoriatic Arthritis. Arthritis Care Res (Hoboken)

2017;69:1510-8.

Leppenthin K, Esbensen BA, Ostergaard M, et al. Morbidity and

mortality in patients with rheumatoid arthritis compared with an age-

and sex-matched control population: A nationwide register study. J

Comorb 2019;9:2235042X19853484.

Singh JA, Saag KG, Bridges SL Jr, et al. 2015 American College of

Rheumatology Guideline for the Treatment of Rheumatoid Arthritis.

Arthritis Rheumatol 2016;68:1-26.

Petri H, Maldonato D, Robinson NJ. Data-driven identification of co-

morbidities associated with rheumatoid arthritis in a large US health

plan claims database. BMC Musculoskelet Disord 2010;11:247.

Choi IA, Park SH, Cha H-S, et al. Prevalence of co-morbidities and

evaluation of their monitoring in Korean patients with rheumatoid

arthritis: comparison with the results of an international, cross-

sectional study (COMORA). Int J Rheum Dis 2018;21:1414-22.

Tiosano S, Yavne Y, Gendelman O, et al. Stroke among

Rheumatoid Arthritis Patients: Does Age Matter? A Real-Life Study.

Neuroepidemiology 2017;49:99-105.

Naranjo A, Sokka T, Descalzo MA, et al. Cardiovascular disease in

patients with rheumatoid arthritis: results from the QUEST-RA study.

Arthritis Res Ther 2008;10:R30.

21 Aletaha D, Neogi T, Silman AJ, et al. 2010 Rheumatoid arthritis
classification criteria: an American College of Rheumatology/

20

Al-Saleh J, et al. BMJ Open 2024;14:¢086116. doi:10.1136/bmjopen-2024-086116

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollqig soushy 1e Gzoz ‘2 sung uo /wod fwg uadolway/:dny wolj papeojumod 20z J8qWSAON ZT U0 9TT980-202-uadolwa/oeTT 0T St paysiignd 1si1) :uado NG


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-7569-003X
http://dx.doi.org/10.1136/annrheumdis-2013-204223
http://dx.doi.org/10.1093/rheumatology/keaa856
http://dx.doi.org/10.1016/j.semarthrit.2015.06.010
http://dx.doi.org/10.3390/jcm10030509
https://pubmed.ncbi.nlm.nih.gov/19590742
http://dx.doi.org/10.1097/BOR.0000000000000267
http://dx.doi.org/10.1097/BOR.0000000000000267
http://dx.doi.org/10.1002/art.24390
http://dx.doi.org/10.2478/v10039-010-0006-7
http://dx.doi.org/10.1056/NEJMra1004965
http://dx.doi.org/10.1056/NEJMra1004965
http://dx.doi.org/10.1016/j.semarthrit.2020.11.005
https://pubmed.ncbi.nlm.nih.gov/28825763
http://dx.doi.org/10.3899/jrheum.180668
http://dx.doi.org/10.1136/ard.2009.118430
http://dx.doi.org/10.1002/acr.23171
http://dx.doi.org/10.1177/2235042X19853484
http://dx.doi.org/10.1177/2235042X19853484
http://dx.doi.org/10.1002/art.39480
http://dx.doi.org/10.1186/1471-2474-11-247
http://dx.doi.org/10.1111/1756-185X.13013
http://dx.doi.org/10.1159/000481992
http://dx.doi.org/10.1186/ar2383
http://bmjopen.bmj.com/

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

European League Against Rheumatism collaborative initiative.
Arthritis Rheum 2010;62:2569-81.

Diagnostic Standards and Classification of Tuberculosis in Adults
and Children. This official statement of the American Thoracic
Society and the Centers for Disease Control and Prevention was
adopted by the ATS Board of Directors. 1999;161:1376-95.

Jilani T, Igbal MP. Risks associated with mild anemia in apparently
healthy individuals: how to combat anemia in general population. Pak
J Med Sci 2010;26.

Gomes RKS, Albers AC, Salussoglia AIP, et al. Prevalence of ischemic
heart disease and associated factors in patients with rheumatoid
arthritis in Southern Brazil. Rev Bras Reumatol Engl Ed 2017;57:412-8.
Lee DH, Sheen SH, Lee D-G, et al. Association between ischemic
stroke and seropositive rheumatoid arthritis in Korea: A nationwide
longitudinal cohort study. PLoS One 2021;16:€0251851.

Solomon DH, Love TJ, Canning C, et al. Risk of diabetes among
patients with rheumatoid arthritis, psoriatic arthritis and psoriasis.
Ann Rheum Dis 2010;69:2114-7.

Liang X, Chou OHI, Cheung CL, et al. Is hypertension associated
with arthritis? The United States national health and nutrition
examination survey 1999-2018. Ann Med 2022;54:1767-75.
Widdifield J, Paterson JM, Huang A, et al. Causes of Death in
Rheumatoid Arthritis: How Do They Compare to the General
Population? Arthritis Care Res (Hoboken) 2018;70:1748-55.

Sheen YH, Rolfes MC, Wi C-l, et al. Association of Asthma with
Rheumatoid Arthritis: A Population-Based Case-Control Study. J
Allergy Clin Immunol Pract 2018;6:219-26.

Ma'Y, Tong H, Zhang X, et al. Chronic obstructive pulmonary disease
in rheumatoid arthritis: a systematic review and meta-analysis. Respir
Res 2019;20:144.

Laria A, Lurati AM, Zizzo G, et al. Interstitial Lung Disease in
Rheumatoid Arthritis: A Practical Review. Front Med (Lausanne)
2022;9:837133.

Lee Y-H, Tsou H-K, Kao S-L, et al. Patients With Rheumatoid
Arthritis Increased Risk of Developing Osteoarthritis: A Nationwide
Population-Based Cohort Study in Taiwan. Front Med (Lausanne)
2020;7:392.

Ruiz-Medrano E, Espinosa-Ortega HF, Arce-Salinas CA. The
effect of concomitant hand osteoarthritis on pain and disease
activity in patients with rheumatoid arthritis. Clin Rheumatol
2019;38:2709-16.

Moshayedi S, Tasorian B, Aimasi-Hashiani A. The prevalence of
osteoporosis in rheumatoid arthritis patient: a systematic review and
meta-analysis. Sci Rep 2022;12:15844.

Llorente |, Garcia-Castafieda N, Valero C, et al. Osteoporosis in
Rheumatoid Arthritis: Dangerous Liaisons. Front Med (Lausanne)
2020;7:601618.

Chen B, Cheng G, Wang H, et al. Increased risk of vertebral fracture
in patients with rheumatoid arthritis: A meta-analysis. Medicine
(Baltimore) 2016;95:€5262.

Xue A-L, Wu S-Y, Jiang L, et al. Bone fracture risk in patients

with rheumatoid arthritis: A meta-analysis. Medicine (Baltimore)
2017;96:e6983.

Gomez-Vaquero C, Hernandez JL, Olmos JM, et al. High

incidence of clinical fragility fractures in postmenopausal

women with rheumatoid arthritis. A case-control study. Bone
2023;168:58756-3282(22)00331-3.

Mullen MB, Saag KG. Evaluating and mitigating fracture risk in
established rheumatoid arthritis. Best Pract Res Clin Rheumatol
2015;29:614-27.

Duffield SJ, Miller N, Zhao S, et al. Concomitant fibromyalgia
complicating chronic inflammatory arthritis: a systematic review and
meta-analysis. Rheumatology (Oxford) 2018;57:1453-60.

Kiligarslan A, Yurdakul FG, Bodur H. Diagnosing fibromyalgia in
rheumatoid arthritis: The importance of assessing disease activity.
Turk J Phys Med Rehabil 2018;64:133-9.

Black RJ, Hill CL, Lester S, et al. The Association between Systemic
Glucocorticoid Use and the Risk of Cataract and Glaucoma in

43

44

45

46

a7

48

49

51

52

53

54

55

56

57

58

59

60

Patients with Rheumatoid Arthritis: A Systematic Review and Meta-
Analysis. PLoS One 2016;11:e0166468.

Liu'Y, Miao H, Lin S, et al. Association between rheumatoid arthritis
and thyroid dysfunction: A meta-analysis and systematic review.
Front Endocrinol 2022;13:1015516.

Liu C, Jin 'Y, Huang H, et al. Kikuchi-Fujimoto disease as the initial
manifestation of systemic lupus erythematosus complicated with
macrophage activation syndrome: two case reports and a review of
literature. BMC Pediatr 2022;22:673.

Stevens MA, Dykhoff HJ, Kronzer VL, et al. Disparities in
multimorbidity and comorbidities in rheumatoid arthritis by sex
across the lifespan. Rheumatology (Oxford) 2024;63:1639-48.
Raadsen R, Hansildaar R, van Kuijk AWR, et al. Male rheumatoid
arthritis patients at substantially higher risk for cardiovascular
mortality in comparison to women. Semin Arthritis Rheum
20283;62:50049-0172(23)00075-6.

Bhandari B, Basyal B, Sarao MS, et al. Prevalence of Cancer in
Rheumatoid Arthritis: Epidemiological Study Based on the National
Health and Nutrition Examination Survey (NHANES). Cureus
2020;12:e7870.

Smitten AL, Simon TA, Hochberg MC, et al. A meta-analysis of the
incidence of malignancy in adult patients with rheumatoid arthritis.
Arthritis Res Ther 2008;10:R45.

Matcham F, Rayner L, Steer S, et al. The prevalence of depression
in rheumatoid arthritis: a systematic review and meta-analysis.
Rheumatology (Oxford) 2013;52:2136-48.

Arts EEA, Fransen J, den Broeder AA, et al. The effect of disease
duration and disease activity on the risk of cardiovascular disease in
rheumatoid arthritis patients. Ann Rheum Dis 2015;74:998-1003.
Ito Y, Ichikawa Y, Murashima S, et al. Rheumatoid arthritis disease
activity significantly impacts on the severity of interstitial lung
disease. Arthritis Res Ther 2024;26:95.

Kwiatkowska B, Ktak A, Maslinska M, et al. Factors of depression
among patients with rheumatoid arthritis. Reumatologia
2018;56:219-27.

Masuda H, Miyazaki T, Shimada K, et al. Disease duration and
severity impacts on long-term cardiovascular events in Japanese
patients with rheumatoid arthritis. J Cardiol 2014;64:366-70.
Castafeda S, Martin-Martinez MA, Gonzalez-Juanatey C, et al.
Cardiovascular morbidity and associated risk factors in Spanish
patients with chronic inflammatory rheumatic diseases attending
rheumatology clinics: Baseline data of the CARMA Project. Semin
Arthritis Rheum 2015;44:618-26.

Canning J, Siebert S, Jani BD, et al. Examining the Relationship
Between Rheumatoid Arthritis, Multimorbidity, and Adverse
Health-Related Outcomes: A Systematic Review. Arthritis Care Res
(Hoboken) 2022;74:1500-12.

Ajeganova S, Andersson ML, Hafstrom |, et al. Association of obesity
with worse disease severity in rheumatoid arthritis as well as with
comorbidities: A long-term followup from disease onset. Arthritis
Care Res (Hoboken) 2013;65:78-87.

de Resende Guimardes MFB, Rodrigues CEM, Gomes KWP,

et al. High prevalence of obesity in rheumatoid arthritis patients:
association with disease activity, hypertension, dyslipidemia and
diabetes, a multi-center study. Adv Rheumatol 2019;59:44.

Baker JF, England BR, Mikuls TR, et al. Obesity, Weight Loss, and
Progression of Disability in Rheumatoid Arthritis. Arthritis Care &
Research 2018;70:1740-7.

Zou Y-W, Li Q-H, Gao J-W, et al. Association Between Metabolic
Dysfunction-Associated Fatty Liver Disease and Cardiovascular Risk
in Patients With Rheumatoid Arthritis: A Cross-Sectional Study of
Chinese Cohort. Front Cardiovasc Med 2022;9:884636.

Loza E, Lajas C, Andreu JL, et al. Consensus statement on

a framework for the management of comorbidity and extra-
articular manifestations in rheumatoid arthritis. Rheumatol Int
2015;35:445-58.

Al-Saleh J, et al. BMJ Open 2024;14:¢086116. doi:10.1136/bmjopen-2024-086116

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollqig soushy 1e Gzoz ‘2 sung uo /wod fwg uadolway/:dny wolj papeojumod 20z J8qWSAON ZT U0 9TT980-202-uadolwa/oeTT 0T St paysiignd 1si1) :uado NG


http://dx.doi.org/10.1002/art.27584
http://dx.doi.org/10.1016/j.rbre.2017.01.006
http://dx.doi.org/10.1371/journal.pone.0251851
http://dx.doi.org/10.1136/ard.2009.125476
http://dx.doi.org/10.1080/07853890.2022.2089911
http://dx.doi.org/10.1002/acr.23548
http://dx.doi.org/10.1016/j.jaip.2017.06.022
http://dx.doi.org/10.1016/j.jaip.2017.06.022
http://dx.doi.org/10.1186/s12931-019-1123-x
http://dx.doi.org/10.1186/s12931-019-1123-x
http://dx.doi.org/10.3389/fmed.2022.837133
http://dx.doi.org/10.3389/fmed.2020.00392
http://dx.doi.org/10.1007/s10067-019-04574-6
http://dx.doi.org/10.1038/s41598-022-20016-x
http://dx.doi.org/10.3389/fmed.2020.601618
http://dx.doi.org/10.1097/MD.0000000000005262
http://dx.doi.org/10.1097/MD.0000000000005262
http://dx.doi.org/10.1097/MD.0000000000006983
http://dx.doi.org/10.1016/j.bone.2022.116654
http://dx.doi.org/10.1016/j.berh.2015.09.005
http://dx.doi.org/10.1093/rheumatology/key112
http://dx.doi.org/10.5606/tftrd.2018.1618
http://dx.doi.org/10.1371/journal.pone.0166468
http://dx.doi.org/10.3389/fendo.2022.1015516
http://dx.doi.org/10.1186/s12887-022-03703-6
http://dx.doi.org/10.1093/rheumatology/kead454
http://dx.doi.org/10.1016/j.semarthrit.2023.152233
http://dx.doi.org/10.7759/cureus.7870
http://dx.doi.org/10.1186/ar2404
http://dx.doi.org/10.1093/rheumatology/ket169
http://dx.doi.org/10.1136/annrheumdis-2013-204531
http://dx.doi.org/10.1186/s13075-024-03333-6
http://dx.doi.org/10.5114/reum.2018.77973
http://dx.doi.org/10.1016/j.jjcc.2014.02.018
http://dx.doi.org/10.1016/j.semarthrit.2014.12.002
http://dx.doi.org/10.1016/j.semarthrit.2014.12.002
http://dx.doi.org/10.1002/acr.24587
http://dx.doi.org/10.1002/acr.24587
http://dx.doi.org/10.1002/acr.21710
http://dx.doi.org/10.1002/acr.21710
http://dx.doi.org/10.1186/s42358-019-0089-1
http://dx.doi.org/10.1002/acr.23579
http://dx.doi.org/10.1002/acr.23579
http://dx.doi.org/10.3389/fcvm.2022.884636
http://dx.doi.org/10.1007/s00296-014-3196-7
http://bmjopen.bmj.com/

	Prevalence of comorbidities among patients with rheumatoid arthritis in the UAE: a case–control study
	Abstract
	Introduction﻿﻿
	Methods
	Study design
	Patient recruitment
	Matched control recruitment
	Data collection from medical records
	Statistical analysis

	Results
	Comorbidities
	Cardiovascular comorbidities
	Pulmonary comorbidities
	Musculoskeletal comorbidities
	Infections
	Miscellaneous comorbidities
	Correlation between BMI and comorbidities in Arab patients with RA

	Discussion
	References


