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Abstract

Purpose: To investigate the cardiovascular risk among treated rheumatoid arthritis (RA) patients to
predict the factors associated with high cardiovascular risk and to determine the presence of
pharmacotherapy primary prevention among treated RA patients with high cardiovascular disease
(CVD) risk.

Methods: The study was a prospective cross-sectional study on adult patients diagnosed and treated
for RA and without established heart disease/stroke. Cardiovascular risk scoring was based on
Framingham Cardiovascular Disease 10-year risk prediction model (BMI model) x 1.5 factor while
descriptive and inferential analyses were done using SPSS.

Results: High CVD risk was defined as FRS-CVD cardiovascular risk categories (>20%) and 55.9% of
patients were at high CVD risk. Use of Hydroxychloroquine (OR: 0.44; 95 % CI: 0.21- 0.92; p= 0.028)
and COX-2 inhibitors (OR: 0.31; 95% CI:0.10- 0.95; p = 0.039) were found to be significantly associated
with high CVD risk among treated RA patients. Significant number of high CVD risk patients did receive
pharmacotherapy primary prevention (p = 0.001).

Conclusion: Hydroxychloroquine and COX-2 inhibitors are independent negative risk predictors
associated with high CVD risk among treated RA patients. Baseline cardiovascular risk data may be
useful in rational use of medications to treat RA, considering that cardiovascular related mortality is the
leading cause of death in RA.
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INTRODUCTION
Rheumatoid arthritis (RA) is a systemic
autoimmune disease characterized by a

symmetrical inflammatory polyarthritis but extra-
articular features are also common. Almost 50 %

of the risk for development of RA is due to
genetic factors and smoking is the main
environmental risk [1]. The annual incidence of
RA is approximately 3 cases per 10,000
population worldwide and the prevalence rate is
approximately 1 % [2]. In Malaysia, RA is the
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most common form of inflammatory arthritis and
is estimated to affect about 1 % of the population
[3]. The most common age for the disease to
start is between 30 to 50 and women are more
commonly affected than men.

Patients with RA have a 1.5 to 2.0-fold increased
risk of developing coronary artery disease (CAD)
compared with the general population, and
similar in magnitude to the risk imparted by
diabetes mellitus [4]. Patients with RA also have
twice the risk of developing heart failure [5]. RA
was associated with a 48 % increased risk of
cardiovascular events and a 50 % higher
incidence of cardiovascular disease (CVD)
related mortality compared with the general
population [6].

The aim of this study was to evaluate
cardiovascular risk among treated rheumatoid
arthritis patients in a tertiary care centre, Kuala
Lumpur, Malaysia. Specific objectives were to
determine the risk of developing CVD, to predict
the factors associated with high CVD risk and to
determine the presence of pharmacotherapy
primary prevention among treated rheumatoid
arthritis patients with high CVD risk.

METHODS
Study design and population

This was a prospective observational study with
cross-sectional inclusion of patients. This study
was conducted in the Rheumatology Clinic of
Universiti Kebangsaan Malaysia Medical Centre
(UKMMC), Kuala Lumpur. The target population
for this study was treated rheumatoid arthritis
patients attending Rheumatology Clinic in
UKMMC. The data collection was carried out
over a period of 3 months from March 2019 to
May 2019. Inclusion criteria for this study were
patients diagnosed and treated for RA by a
rheumatologist according to the 1987 ACR
criteria for RA, and must be at least 30 years old.
Patients were excluded if they were diagnosed
with ankylosing spondylitis, psoriatic arthritis or
systemic lupus erythematous, established
cardiovascular disease/history of stroke or
patients were diagnosed with RA but currently
not receiving any treatment.

Data collection

The tools used in this study consist of data
collection form and cardiovascular risk scoring
based on Framingham Cardiovascular Disease
10-year risk prediction model [Body Mass Index
(BMI) model] x 1.5 factor in RA patients. The
cardiovascular risk assessment based on FRS

took into account gender, age, systolic blood
pressure, treatment of hypertension, BMI,
presence of diabetes and smoking status. The
data collection form was in English. It consists of
five sections, namely demographics of patient,
cardiovascular risk assessment, past medical
history, RA related variables and finally on
patient's drug therapy. Cardiovascular risk
assessment was performed by nurses at the
rheumatology clinic and researcher (registered
pharmacist).

Information on demographic profile, past medical
history and smoking status were obtained from
the patients. Blood pressure, weight, height and
waist circumference were measured at the
nursing counter. Other information necessary to
fill into the data collection form was gathered
from patients’ medical record after being seen by
a rheumatologist. Information given by patients
were counterchecked with patients’ medical
record. The subject’s registration number was
recorded to trace lab values and medication
records from the UKMMC lab and pharmacy
system.

High CVD risk was defined as FRS-CVD
cardiovascular risk categories (>20%). Treated to
target (low disease activity/ remission) was
stated on the patient medical record after being
seen by a rheumatologist. Patients’ disease
activity was measured by a rheumatologist using
the disease activity score in 28 joints (DAS28)—
ESR score. RA medications were traced from
medications prescribed in the UKMMC pharmacy
system. They consist of conventional synthetic

disease-modifying antirheumatic drugs
(csDMARDSs) namely Methotrexate,
Hydroxychloroquine, Sulphasalazine and

Leflunamide and Targeted synthetic tsDMARDs
such as Tofacitinib. Biological DMARDs include
tumour necrosis factor inhibitors TNFi biologics
such as adalimumab, etanercept, golimumab or
infliximab.  Non-TNFi  biologics  abatacept,
rituximab and tocilizumab. Glucocorticoids use
include low dose glucocorticoids defined as <10
mg of oral prednisolone/day and high dose
glucocorticoids defined as > 10 mg of oral
prednisolone/day and up to 60 mg/day with a
rapid taper. Short term glucocorticoids are
defined as < 3 months treatment [8]. Traditional
non-steroidal anti-inflammatory drugs (NSAIDs)
and cyclooxygenase (COX-2) inhibitors use were
included as well.

BMI was calculated as weight (kg) by squared
height (m?) thereafter. BMI was categorized into
4 groups which are underweight (BMI <18.50
kg/m?), normal (BMI: 18.50-24.99 kg/m?),
overweight (BMI: 25- 29.99 kg/m?) and obese

Trop J Pharm Res, April 2022; 21(4): 864



Radhakrishnan et al

(BMI = 30.00 kg/m?) [9]. Waist circumference
(cm) was measured 2 cm above the patients’
umbilicus (midway between the lower rib margin
and the iliac crest). The lipid profile consisted of
TC, LDL-C, HDL-C and TG all in mmol/L. Lipid
profile, fasting blood glucose level and HbA1C
level were obtained from the UKMMC lab system
within the past 6 months if available.

Statistical analysis

IBM® Statistical Package for Social Sciences
(SPSS) Desktop version 25 software was used to
conduct all statistical analyses in this study.
Descriptive statistic was used to analyse
demographic data and cardiovascular risk
assessment. Categorical data such as gender,
ethnic group, family history of heart
disease/stroke, BMI by category, past medical
history, treat to target (remission/low disease
activity), rheumatoid arthritis  medications,
smoking status and FRS-General CVD scoring
were presented as frequency and percentage.

Continuous data such as age, duration of
rheumatoid arthritis disease, ESR, CRP, weight,
height, waist circumference, blood pressure, lipid
profile, fasting blood glucose and HbA1C level
were presented as mean * standard deviation
(SD) or median and interquartile range
depending on normality distribution. Kolmogorov-
Smirnov equation was used to test for normality
for all continuous variables in this study.

Multivariate analysis was performed using
multiple logistic regression to analyse the
association of CV risk factors at baseline for the
development of high CVD risk. Factors with a
probability value of less than 0.25 at univariate
analysis were included in the multivariate
analysis. The chi-squared analysis will be used
to compare the presence of pharmacotherapy
primary prevention (yes/no) with categorical high
cardiovascular risk (yes/no) among treated
rheumatoid arthritis patients. In this study,
pharmacotherapy primary prevention was based
on statin use. Anti-hypertensive use was taken
into account during CVD risk stratification. P <
0.05 was taken as statistically significant and a
confidence interval of 95 % was utilised.

Ethical approval

Ethics approval was obtained from the Universiti
Kebangsaan Malaysia (UKM) Research Ethic
Committee prior to the commencement of the
study (approval no. UKM PPI/111/8/JEP-2019-
061). All procedures performed in studies were in
accordance with the ethical standards of the

institutional research committee and with the
1964 Helsinki Declaration.

RESULTS

A total of 161 patients were recruited in this
study. All patients were randomly screened and
66 patients were excluded. Reasons for
exclusion include the following: 12 patients were
wheelchair bound so not able to measure height
and weight, 14 patients were walk in patients
with other inflammatory joint disease who came
in during RA clinic, 4 patients were RA patients
who are not treated due to disease remission or
defaulted treatment and 36 patients were RA
patients with established CVD or history of
stroke. Baseline demographics and clinical
characteristics are as presented (Table 1).

Cardiovascular risk assessments are
summarized in (Table 2). Framingham Risk
Score (FRS)-General CVD Risk scoring showed
35.4 % of patients having high CV risk (>20 %)
followed by 20.5 % patients having very high CV
risk (>30 %). 40.4 % and 19.9 % of patients were
overweight and obese respectively. High CVD
risks are taken as CVD risk score >20 % which is
including very high-risk patients. A total of 161
patients; 90 (55.9 %) high CVD risk patients
versus 71 (44.1 %) non-high CVD risk patients
were included in univariate analysis and further
multivariate analysis were conducted to predict
any possible factors associated with high CvVD
risk among treated rheumatoid arthritis patients.

Using chi-squared or Fisher's exact analysis,
patients with and without high CVD risk differed
significantly with regard to hyperlipidemia (x* =
18.1; p = 0.0001), hydroxychloroquine (HCQ)
use (x* = 4.03; p = 0.045) and chronic kidney
disease (p = 0.018). Using T-test or Mann
Whitney U test patients with and without high
CVD risk differed significantly with regard to
duration of rheumatoid arthritis disease (U
2545.5; p = 0.027), TG level (U = 2182; p
0.004), fasting blood glucose level (U = 1870.1;
= 0.001) and HbA1C level (U = 575.5; p
0.0001).

ns

Biological DMARDs (p = 0.242), high dose
glucocorticoids (p = 0.242), COX-2 inhibitors (x2
= 3.27; p = 0.07), and anti-platelet use (p = 0.12),
were found to have close probability value of less
than 0.25 and thus were included into the
multivariate analysis. NSAIDs use (p = 0.282)

and treated to target (low disease
activity/remission) patients (p = 0.32) were also
included into the multivariate  analysis

considering them as clinically important factors.
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Table 1: Baseline and clinical

characteristics (n = 161)

demographics

Table 2: Cardiovascular risk factors (n = 161)

Parameter Mean * SD or
Characteristics Frequency (n %) Median (IQR)
Gender (%) aWeight (kg) 63 (54.8-74)
Male 17 (10.6)
Female 144 (89.4) Height (cm) 156.8 + 6.8
Ethnic group (%) BMI by Category (%)
Malay 84 (52.2 Underweight 9 (5.6)
Chinese 48 (29.8) Normal 55 (34.2)
Indian 26 (16.1) Overweight 65 (40.4)
Others 3(1.9) Obese 32 (19.9)
2Age (IQR), year 61 (52-68) Waist circumference (cm) 98.18 £ 12.43

Male 98.35+ 11.1
a Duration of RA disease (IQR), 9 (5-16.5) Female 98.16 + 12.61
years

Smoking status
Family history of heart Yes 4 (2.5)
disease/stroke No 157 (97.5)
Yes 53 (32.9)
No 108 (67.1) Blood pressure (mmHQ)
BMI by Category (%) Systolic (mmHg) 137 £ 18
Underweight 9 (5.6) @Diastolic (mmHg) 72 (64.5-80)
Normal 55 (34.2)
Overweight 65 (40.4) Lipid profile (n=156)
Obese 32 (19.9) aTotal Cholesterol (mmol/L) 4.88 (4.38-5.68)

Past Medical History (%)

Hypertension 87 (54)
Diabetes Mellitus 39 (24.2)
Hyperlipidemia 71 (44.1)
Chronic Kidney Disease 7 (4.3)
Thyroid Disease 9(5.6)
Asthma 12 (7.5)
Concomitant cardiovascular

related medications (%)

Antihypertensives 79 (41.1)
Antiplatelet 16 (9.9)
Statin 73 (45.3)
RA related variables

aESR (mm/Hr) 41 (28-65.5)
aCRP (mg/dL) 0.47 (0.25-1.19)
Remission/Low Disease activity 109 (67.7)
(Treat to target)

RA medications (%)

bConventional Synthetic 159 (98.8)
csDMARDs

Methotrexate 104 (64.6)
Hydroxychloroquine 46 (28.6)
Leflunomide 55 (34.2)
Sulphasalazine 40 (24.8)
Targeted Synthetic tsDMARDs 12 (7.5)
Biological DMARDs 7(4.3)
Glucocorticoids

Low dose glucocorticoids 87 (54)
High dose glucocorticoids 7(4.3)
Short Term Glucocorticoids 2(1.2)
NSAIDS 24 (14.9)
COX-2 Inhibitor 17 (10.6)

LDL-C (mmol/L) 3.04+£09
HDL-C (mmol/L) 14704
Male 1.41+£0.40
Female 1.48 £ 0.40

aTriglyceride (TG) (mmol/L) 1.09 (0.8-1.45)

aFasting blood glucose
(mmol/L) n=149

5.43 (4.82-6.38)

2HbA1C (%) n=98 5.7 (5.4-6.6)
FRS-General cvd scoring Frequency (n, %)
Very High CV risk (>30%) 33(20.5)
High CV risk (>20%) 57(35.4)
Intermediate (or Moderate) CV 14(8.7)

risk

(10-20%)

Low CV risk (<10%) 57(35.4)

Abbreviations: IQR - Interquartile Range; BMI —
Body mass index; ESR-Erythrocyte sedimentation
rate; CRP — C-reactive protein, DMARDs — Disease
modifying anti-rheumatic drugs;, NSAIDs - Non-
steroidal anti-inflammatory drugs; COX-2 inhibitor —
Cyclooxygenase 2 inhibitor, 2Median (interquartile

range); ©® Use of any one of the four choices
(Methotrexate, Hydroxycloroquine, Leflunomide or
Sulphasalazine)

Abbreviations: IQR - Interquartile Range; BMI —
Body mass index; LDL-C—Low density lipoprotein
cholesterol;, HDL-C — High density lipoprotein
cholesterol; FRS —Framingham risk score;,CV —
Cardiovascular; CVD - Cardiovascular disease. @
Median (Interquartile Range)

Multivariate analysis (Table 3), adjusted for
treated to target (remission or low disease
activity, HCQ, Biological DMARDs, High dose
glucocorticoids, NSAIDs, COX-2 inhibitors and
anti-platelet use) revealed that
Hydroxychloroquine (odds ratio OR: 0.44; 95 %
Cl: 0.21- 0.92; p= 0.028) was associated with
high CVD risk among treated rheumatoid arthritis
patients. This translates to 56 % lower chance of
high CVD risk development in treated rheumatoid
arthritis patients. Similarly, those who received
COX-2 inhibitors were less likely to have high
CVD risk by 69 % (odds ratio OR: 0.31; 95 %
CI:0.10- 0.95; p = 0.039).
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Table 3: Multivariate analysis regarding predictors of factors associated with high CVD risk among treated RA

patients

Variable B P-value OR 95% CI
Treated to target

(Remission/Low disease -0.428 0.253 0.652 0.31-1.36
activity)

Hydroxychloroquine -0.829 0.028* 0.436 0.21-0.92
Biological DMARDs -1.484 0.118 0.227 0.04-1.46
High Dose -1.163 0.206 0.313 0.05-1.90
Glucocorticoids

NSAIDS -0.538 0.256 0.584 0.23-1.48
COX-2 inhibitors -1.18 0.039* 0.307 0.10-0.95
Antiplatelet 1.138 0.075 3.122 0.89-10.91

Omnibus Test: p < 0.05; Hosmer and Lemeshow Test x2 = 12.293, df = 7, p = 0.091. Abbreviations: OR — Odds
Ratio; Cl — Confidence Interval; *p <0.05 denotes statistical significance

Using Chi-squared analysis, patients with and
without high CVD risk differed significantly with
regard to primary prevention (x> = 23; p-value =
0.0001). Based on our findings, patients with
high CVD risk were more likely to receive primary
prevention therapies.

DISCUSSION

This study gave an overview of cardiovascular
risk among treated RA patients in a tertiary
teaching hospital. To the best of the author’s
knowledge, this is the first study done locally on
cardiovascular risks and primary interventions
among treated RA patients.

In total, 55.9% of our RA population had high CV
risk. This percentage is higher compared to a
Danish study where systematic screening for
cardiovascular risk in patients with rheumatoid
arthritis showed 20.2% had high CV risk [10].
This discrepancy might be due to the differences
in the tools utilized for the CV risk assessment.
Our study used Framingham Cardiovascular
Disease 10-year risk prediction model, whereas
Primdahl et al used Systematic Coronary Risk
Evaluation Model (SCORE).

Two independent risk predictors of high CVD risk
found in this study were HCQ use and COX-2
inhibitors use. Both factors were found to reduce
high CVD risk. HCQ is a csDMARD and is often
added to Methotrexate therapy in patients with
RA. Many studies have reached similar results
that HCQ used as a predictive factor for CV risk
reduction. Recent systematic review and meta-
analysis showed a similar tendency towards a
reduced risk of CVD with HCQ [11,12].
Multinational systematic review with meta-
analysis of the metabolic and cardiovascular
impact of HCQ in patients with RA showed a
positive impact on metabolic and cardiovascular
outcomes in patients with RA by decreasing
modifiable factors for CVD, namely lipid profile,
diabetes incidence, glycosylated haemoglobin

level and by decreasing the incidence of
cardiovascular events [13]. Our study population
are patients without prior CVD events thus HCQ
use may be considered by clinicians as an
adjunct treatment for RA patients with high CVD
risk.

RA patients are at high risk of cardiovascular
events from analgesic use. NSAIDs and COX-2
inhibitor use was evident in 14.9% and 10.6%
respectively and the majority of patients in this
study received Meloxicam (NSAIDs) and
Celecoxib (COX-2 inhibitor). The choice of
NSAID and COX-2 inhibitor used in this study is
a comparatively safe option. This study
postulates COX-2 inhibitor use can be
considered by clinicians as a safe option of pain
killer for RA patients with high cardiovascular
risk. In the Prospective Randomized Evaluation
of Celecoxib Integrated Safety versus Ibuprofen
or Naproxen (PRECISION) trial celecoxib was
associated with numerically fewer cardiovascular
events which resulted in noninferiority p values
as compared with two widely used nonselective
NSAIDs [14]. Cardiovascular risk is highest with
Etoricoxib and lowest with Celecoxib among
presently available COX-2 inhibitors. NSAIDs
also increase cardiovascular events, the risk is
highest with diclofenac and lowest with
naproxen. Nevertheless, adverse cardiovascular
events can occur within a week of initiation of
analgesic treatment [15]. A Cochrane systematic
review concluded that there are no studies to
guide clinicians on the best choice of analgesic in
RA patients with cardiovascular risk factors [16].

It is interesting to observe that the treated-to-
target (remission/low disease activity), high dose
glucocorticoid use and NSAIDS use found in this
study subjects did not emerge as a predictor for
high CVD risk. The possible reason for treated-
to-target (remission/low disease activity) not
emerging as an independent predictor for high
CVD risk could be due to cross sectional design
of the study in which the effect of disease activity

Trop J Pharm Res, April 2022; 21(4): 867



Radhakrishnan et al

over time cannot be observed. Since systemic
inflammatory process in RA is also responsible
for the increased CVD risk, glucocorticoid use
might enhance or mitigate the pre-existing CVD
risk. Retrospective analysis of exposure to
glucocorticoids in a prospective cohort of 350 RA
patients highlighted confounding by indication
probably distorts the relationship between
glucocorticoid exposure and CVD in RA. The
adverse cardiovascular effects of glucocorticoids
might be balanced by positive effects working
through inflammation control [17].

This analysis showed an increased risk for CVD
among antiplatelet mostly aspirin (ASA) users
but was not statistically significant. Co-
prescription of ASA and NSAIDs/COX-2
inhibitors may interfere with the anti-platelet
effects of ASA. If a person with RA needs to take
low-dose aspirin, healthcare professionals should
consider other treatments before adding an
NSAIDs if pain relief is ineffective or insufficient
[18]. A recent case-crossover study and a
propensity score-matched cohort study did not
find a protective effect of ASA on myocardial
infarction in patients with RA when used as
primary prophylaxis [19]. An Italian multicenter
retrospective study on low-dose ASA as primary
prophylaxis for cardiovascular events in RA
found ASA treatment and HCQ treatment as
negative predictors for cardiovascular events
[20].

Although methotrexate use has been well known
predictive factor for the reduction in CV risk, in
our study the finding was contrary. This could be
due to the proportions of patients on MTX which
appeared rather similar in both high and non-high
CVD group thus the predictive impact may be
less significant. In a meta-analysis of
observational studies, methotrexate use among
patients with systemic inflammation (mainly RA)
was associated with 21% lower CVD risk, with
little evidence of between-study heterogeneity
[21]. In this study, biologics use was found to be
associated with a reduction in CV risk but not
statistically significant. This could be due to the
proportions of patients of biologics users being
relatively small and appeared rather similar in
both high and non-high CVD group. Elevated
tumor necrosis factor (TNF) may contribute to the
excess cardiovascular risk observed in
rheumatoid arthritis. The hazard ratio for
cardiovascular events for rheumatoid arthritis
patients using TNF-a blocking agent compared
with nonbiologic DMARDs was reduced by 20%
to 29% [22].

This study found a significant number of high-risk
patients did receive primary prevention. Rational

use of medications plays a role in CVD reduction
in high CVD risk RA patients. This study gave an
insight into potential of HCQ use as part of
treatment in high CVD risk patients. COX-2
inhibitors such as celecoxib may be preferred as
pain relief over traditional NSAIDs. Since the
current study found that HCQ use and COX-2
inhibitor use act as an independent negative
predictive factor associated with high CVD risk in
treated RA patients, it will be interesting to
explore further on the role of HCQ as primary
prevention in high CVD risk RA patients.

Comparative effectiveness studies of various
treatment options with a larger sample size,
longer follow-up and relatively large subgroups of
patients are needed to address this key issue in
RA therapy that could possibly influence the
choice of the preferred treatment based on
baseline CVD risk. A multicenter study can be
considered to increase the sample population
and study power which allow better
generalisation of study outcomes to the nation.

Limitations of the study

This study highlighted the use of HCQ and COX-
2 inhibitors as negative predictors for high CVD
risk. However, these results should be
interpreted cautiously due to few limitations. The
RA disease activity reported in this study was
obtained at only a single time point. This might
not reflect the natural fluctuating course of RA
disease. The cross-sectional nature makes it
impossible to determine causality. Another
limitation was the small number of RA patients
recruited in this study, which was mainly due
restricted study period. Nevertheless, we would
like to highlight that being one of the few public
rheumatology centres in the central region of
Malaysia which serves a large population, our
results are very likely to be representative of the
real clinical setting. Since this is a single centre
design involving a teaching hospital, the choice
of medications used may differ from public
rheumatology centers or the private sector due
individualized budget constraints and
management. Missing data on cardiovascular
risk management due to shared care between
the treating rheumatologist and the patient's
general practitioner may be possible.

CONCLUSION

The findings in this study have provided valuable
insight on cardiovascular risks among treated RA
patients. A total 55.9 % of RA patients were
found to be at high cardiovascular risk with HCQ
use and COX-2 inhibitors use being independent
negative risk predictors associated with high
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CVD risk among treated RA patients. HCQ may
benefit as adjunct treatment combined with other
DMARDs and COX-2 inhibitors may be preferred
over traditional NSAIDs for pain relief in high
CVD risk patients. A significant number of high
CVD risk patients did receive pharmacotherapy
primary prevention. Baseline cardiovascular risk
data may be useful in the rational use of
medications to  treat RA  considering
cardiovascular-related mortality being the leading
cause of death in RA.
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