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Abstract

Purpose. This study examines possible associations between cardiovascular disease and
the utilization of conventional disease-modifying anti-rheumatic drugs (DMARDs) in
patients with RA.

Materials and methods. Using a case-control study design, 246 patients with RA (82 with
CVD and 164 without CVD) were studied. Data on RA, CVD, and DMARDs therapy were
assessed from the verified medical history data. The dataset was categorized according
to the use of DMARD: methotrexate (MTX) or sulfasalazine (SSZ). Odds ratios (ORs) for
cardiovascular disease, adjusted for age, sex, smoking, and duration of RA, for each
DMARD group. Patients who never used MTX or SSZ were used as a reference group.
Results. MTX treatment showed an association with a significant reduction in CVD risk:
"MTX only", OR 0.18 (95% Cl 0.09-0.74); "MTX and SSZ ever", OR 0.22 (95% Cl 0.12-0.53).
After additional correction, the risk reductions with the treatment remained significant for
rheumatoid factor presence. While adjusting for diabetes hypertension, and high blood
cholesterol level, only "MTX or SSZ" group showed a significant reduction in CVD risk.
Rheumatoid factor significantly increased CVD risk, with ORs of 2.47 (95% Cl 1.21 to 5.88).
MTX and SSZ with the latter to lesser extent were associated with a significantly reduced
risk of CVD than patients with RA who never used either of the drugs or combinations.
Conclusion. This study suggests that the use of DMARD, in particular the use of MTX,
results in potent suppression of joint inflammation. It also can reduce the development of
atherosclerosis and associated CVDs.

Keywords: rheumatoid arthritis, cardiovascular disease, risk, disease-modifying anti-
rheumatic drugs, case-control, methotrexate
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Pesiome

Llenb. B paHHOM rccnejoBaHMM M3y4atoTCA BO3MOXHbIE accoLmaLmm Mexay cepeyHo-
cocyanctbiMu 3abonesaHnamm (CC3) n npumeHeHneM 06blUHbIX 6one3Hb-moanduLMpyto-
LWMX NpoTuBopeBmaTnyeckmx npenapatos (BMAPI) y naumeHToB ¢ PA.

Marepuanbl n merogbl. C NCNONb30BaHMEM [M3aiHa UCCNEQOBaHMA «CilyyYal — KOH-
TPONb» 6b1710 M3yueHo 246 nauneHToB ¢ PA (82 — ¢ CC3, 164 - 6e3 CC3). daHHble o PA, CC3
n Tepanuv BMAPT 66111 nonyyeHbl U3 NPOBEPEHHON uctopun 6onesHn. JaHHble Hbin
pacnpegeneHbl No KaTeropyam B 3aBUCUMOCTU OT ncnonb3oBaHnua BMAPIT - meToTpekca-
Ta (MT) nnn cynbdacanasnHa (CC). OTHoweHme waHcos (OLL) ana cepaeyHo-cocyamncTbIX
3aboneBaHWI C MOMpPaBKOW Ha BO3pPacT, Mo, KypeHne u agnutenbHocTb PA ana kaxgon
rpynnol BMAPTI. MauuneHTbl, KOTOpble HUKOrAa He ucnonb3osanu MT nnu CC, 6b1n nc-
NMoNb30BaHbl B KaYeCcTBe KOHTPOJIbHOM rpynmbl.

Pesynbratbl. JleueHre MT nokasano accoumaLmio Co 3HaUNTENbHbIM CHUXKEHMEM PUCKa
CC3: «tonbko MT» - OLL 0,18 (95% AW 0,09-0,74); «<MT n CC» - OLW 0,22 (95% AN 0,12-
0,53). Mocne ONOMHUTENBHOWN KOPPEKLMM CHVXEHME prCKa Npu NeYyeHnn ocTaBanoch
3HauMTENbHBIM NPY HaNUuMKU peBmaTtonaHoro daktopa. MNpu nonpaBke Ha guabeT, ru-
NepPTOHMIO N BbICOKMI YPOBEHb X0SleCTEPUHA B KPOBM TonbKo B rpynne «MT nnu CC» Ha-
6ntofanocb 3HaumTenbHoe cHuxkeHne pucka CC3. PeBMaTouAHbI GakTOp 3HAUUTENbHO
nosblwan puck CC3, O coctaBmno 2,47 (95% AW ot 1,21 go 5,88). Mpumenerne MT n CC,
npuyem NocnegHero B MeHblUeln cTeneHu, 6bl10 CBA3aHO CO 3HAUNUTENbHBIM CHUKEHNEM
pucka CC3 no cpaBHeHMIO C NauneHTamn ¢ PA, KoTopble HMKOrga He NCMOb30Banu HU
OAWH 13 3TUX NPenapaToB UK UX KOMOUHaL K.

3aknioueHune. D710 UccnegoBaHve npegnonaraet, Yto npumeHeHne bMAPT, B yacTHoCTH
MT, npuBOANT K MOLLHOMY NOAABMIEHMIO BOCMANeHNA CYCTaBOB, a TakKe MOXKET CHU3UTb
BEPOATHOCTb Pa3BUTUA aTePOCKIIepo3a 1 CBA3aHHbIX ¢ HUM CC3.

KnioueBble cnoBa: peBMaTOVAHbIN apTPUT, CepaeYHO-COCYaUCTble 3aboneBaHuns, pUck,
6one3Hb-moandULMpYIOLLMEe aHTUPEBMAaTNYECKMe NpenapaTbl, CJlyyYal — KOHTPOSb, MeTO-
Tpekcat
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B INTRODUCTION

Cardiovascular disease (CVD) in patients with rheumatoid arthritis (RA) is considered to
be the leading cause of death. Compared to the general population people with RA have
a significantly increased risk of cardiovascular morbidity as well as mortality [1-5]. There is
a lack of evidence for a concise explanation for the elevated cardiovascular risk, however,
several causes have been hypothesized. The first and the most reliable is an elevation in the
prevalence of established cardiovascular risk factors, such as diabetes, hypertension and
high blood cholesterol level. Second, is the possibility of undertreatment of cardiovascular
comorbidity [6]. And lastly, there is evidence that RA as a disease may be responsible
for increased cardiovascular morbidity and mortality, either because of a reduction in
functional capacity or as a result of different inflammatory processes. A recent and growing
amount of evidence suggests that atherosclerosis has inflammatory characteristics of
disease [7-9]. In addition, inflammation can lead to fatty streaks deterioration making
plaques unstable and leading to ruptures [10]. On top of that, it may act as a complement
activation or lead to facilitation of lipid profile deteriorations [11], with importance all
aspectsin the pathogenesis of atherosclerosis. One of the tangled parts of the link between
RA and cardiovascular risk is the utilization of disease-modifying anti-rheumatic drugs.
Patients with persistent disease activity require treatment with disease-modifying anti-
rheumatic drugs (DMARDs) [12-14]. Over the past few decades, significant progress has
been made in modern approaches to the treatment of this systemic disease. One of these
new approaches is the almost universal use of combinations of DMARDs to treat individual
patients. Several years ago, DMARDs were quite rarely used in combination, while the
today great majority of rheumatologists use them to treat an increasing percentage of
patients with RA [15]. Recent studies showed that DMARDs can potentially modify the
risk of cardiovascular diseases either by an effect on the process of atherosclerosis directly
or indirectly by influencing the factors of cardiovascular risk [16, 17]. However, there are
limited reports investigating the relationship between DMARDs and CVD. Although, these
studies showed conflicting evidence between CVD morbidity and mortality in patients
treated with methotrexate (MTX) [18-22].

B PURPOSE OF THE STUDY
The present study examines the associations between cardiovascular diseases and the
utilization of conventional DMARDs.

B MATERIALS AND METHODS

Data from a total of 246 RA patients registered between 2008-2019 were included
in the present study. The sample of patients was randomly derived from the patient
database in 1% Clinic of Samarkand State Medical Institute. Criteria for the inclusion in
the study were the age 19-80 years, RA meeting the criteria suggested by the American
College of Rheumatology (ACR), duration of illness over 6 months and active illness,
with a minimum of 3 of the following 4 characteristics: speed erythrocyte sedimentation
rate (ESR) >28 mm/h, duration of morning stiffness =45 minutes, >4 painful joints, and
>2 swollen joints. In this case-control study, to investigate the risk factors for cardiovascular
morbidity, we divided patients with RA into two groups: with any cardiovascular events
(82 patients with RA) and without any CVD events (164 patients with RA). Cardiovascular
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diseases in patients were evaluated based on endpoint follow-up data from the official
medical history of the patients. Cardiovascular disease was defined as any verified event
of coronary, cerebral or peripheral arterial disease. Assessed risk factors for CVD included
age, sex, hypertension, diabetes, smoking and hypercholesterolemia.

Statistical analyses

For comparisons between different DMARD groups in cases (RA patients with CVD) and
controls (RA patients without CVD), we utilized Students’ t-tests for continuous variables
(age, disease duration, hypertension) and Pearson’s Chi-square tests for dichotomous/
binary variables (gender, smoking, drug doses). We categorized the data into groups
in accordance with the use of DMARDs (sulfasalazine or methotrexate), either given as
monotherapy or in combinations of the drugs. The eventual study group consisted of
patients with no prior use of these DMARDs. Logistic regression modelling was applied to
calculate the odds ratios (ORs) with 95% confidence intervals (95% Cls) of CVD for the given
DMARD groups. The first regression model adjusted for gender, age, smoking status and
disease duration. In the second regression model to the existing variables in the first model
we additionally adjusted for hypertension, hypercholesterolemia and diabetes. Lastly in
the third model, data were adjusted for the presence or absence of a positive rheumatoid
factor test. This allowed us to measure the ORs for cardiovascular diseases associated with
above-mentioned variables. All the models were also used to investigate whether there
was any dose-response relationship in the possible associations between the conventional
DMARD:s and risk of cardiovascular morbidity. We considered a p-value of 0.05 or smaller as
statically significant and all tests were performed using the R studio 3.6.2.

B RESULTS

The baseline characteristics of the case and control groups in our study population
are presented in Table 1. The patients in the main group (cases) were significantly older
(p<0.001). Also, they had a longer duration of RA (p<0.001) and were more likely to have
a positive rheumatoid factor test (p=0.05). DMARDs usage was also different between the
cases and controls. The number of DMARD naive patients and those who never used MTX
or SSZ was also higher among cases compared to controls (p<0.001, for each respectively).
Lastly, the cases more frequently had hypertension and increased blood cholesterol levels
(p<0.001 and p=0.01 respectively).

DMARD groups. Basic characteristics and different variables of the study population
and the conventional DMARDs are given in Table 2. Patients who received only MTX had a
significantly shorter RA duration (p<0.001) and a higher percentage of diabetics (p<0.001)
and hypertension (p=0.02). While those who received only SSZ ever showed no significant
associations. Similarly, the results for the’SSZ and MTX group has not showed a statistically
significant difference.

The first model, adjusted for age, gender, smoking status and RA disease duration,
revealed statistically significant reductions in risk for CVD for those who received only
MTX or the combination of two drugs. However, the second model, additionally adjusted
for hypertension, diabetes and hypercholesterolemia showed significant risk reductions
for CVD only among those who had received MTX and SSZ in combination. Interestingly,
in the last model, corrected for rheumatoid factor showed significant CVD risk reduction
for all three DMARD groups. This third model quantified the ORs for having positive

296 "Cardiology in Belarus', 2022, volume 14, N 3



OpurvHanbHble UCCNefoBaHNA
Original Researches

Table 1
Characteristics of case and control groups
Cases Controls
(n=82) (n=164) )
Demographics
Mean age, years (SD) 63 (10) 49 (11) <0.001
Sex (female) 69 132 0.16
RA characteristics
%sreae:]s;er)juratlon, years (median, 11.6 (7-15) 6.4 (4-10) <0.001
RF positive patients (%) 82 133 0.05
DMARD naive patients (%) 15 7 <0.001
never SSZ or MTX (%) 12 6 <0.001
SSZ ever (%) 72 106 0.04
MTX ever (%) 42 88 <0.001
Prednisone ever (%) 36 54 0.52
CVD characteristics
Smoking (%) 71 70 0.91
Hypertension (%) 52 21 <0.001
Diabetes mellitus (%) 9 6 0.19
Hypercholesterolemia (%) 32 <0.01
1Q range - interquartile-range, SD - standard deviation
Table 2
RA and CVD related variables per conventional DMARD groups (with p-values)
Study groups ;:;:: ::;’SEMTX Only MTX Only SSZ gqsrzx ehd
n (%) 246 (100) 32(13) 45 (18) 37(9) 131 (53)
RA factors Disease duration 9 14 (0.21) 8(<0.001) 11 (0.20) 12(0.13)
(p-value) RF (%) 87 58 (0.44) 81 (0.09) 73(0.15) 71(0.18)
Hypertension (%) 36 21(0.61) 32(0.02) 29(0.38) 26 (0.57)
(V0 tacters | Diabetes (%) 7 9(0.21) 18(<0001) | 4(0.56) 9(030)
P Cholesterolemia (%) |21 9(0.28) 12(0.52) 16 (0.24) 3(0.61)

rheumatoid factor test (OR 2.47 (95% Cl 1.21 to 5.88)) showing an elevated CVD risk
among respective RA patients. As an additional analysis, we tested the use of prednisone
to the initial model, which showed no significant association (OR 0.81 (95% Cl 0.39-2.49))
between corticosteroid use and CVD.

Table 3

Results of logistic regression models
Study groups rs‘lse%ler Dl Only MTX ever Only SSZ ever MTX and SSZ ever
Model 1 Ref. 0.18 (0.09-0.74) 0.39(0.19-1.12) 0.22 (0.12-0.53)
OR (95% Cl) . . . . . . . . . .
Model 2
OR (95% CI) Ref. 0.47 (0.21-3.48) 0.31(0.16-1.69) 0.24 (0.19-0.81)
Model 3
OR (95% Cl) Ref. 0.11(0.14-0.67) 0.37 (0.18-0.89) 0.16 (0.10-0.56)

«Kappgunonorusa s benapycn», 2022, Tom 14, N2 3

297



The Risk of Cardiovascular Disease in Patients with Rheumatoid Arthritis Treated
with Conventional DMARDs: a Clinic Based Case Control Study

B DISCUSSION

This study demonstrates a protective role of the DMARDs use for the risk of
cardiovascular diseases. Furthermore, it demonstrates that rheumatoid factor increases
the risk for CVD among RA patients. Previous studies predominantly investigated MTX
which is, therefore, less informative about other traditional DMARDs, such as SSZ. As an
advantage, this study explored the role of not only several CVD-related factors but also
RA specific variables in the development of CVD. Information on mechanisms under
DMARD usage which potentially could influence the risk for CVD is scarce. It is proved that
MTX can cause a folic acid deficiency increasing blood homocysteine levels eventually
leading to the elevated risk of CVD [19-21]. On the other hand, some studies reported a
lower incidence of cardiovascular diseases in RA patients with MTX, which supports the
results obtained in this study. The results of the present study show that the use of other
conventional DMARDs, particularly sulfasalazine, is also associated with a reduction in the
risk of cardiovasculardisease, supporting the hypothesis that the reductionininflammation
is important for reducing the risk of cardiovascular disease. Also, our evidence suggests
the link between inflammation and the risk of cardiovascular disease is supported by
the observation that the rheumatoid factor positive is associated with cardiovascular
disease. These results underscore the importance of proactive aggressive treatment for
RA, as it will not only benefit patient mobility but may also prevent co-morbidities such
as cardiovascular disease. There are also some limitations to this study. First, the data was
obtained from a database of patients, some of which may be lost or corrupted. However,
to avoid further bias, data were collected by two independent observers. Second, there
may be a confounding bias affecting the estimate towards the null.

B CONCLUSION

RA patients treated with MTX, have shown a lower risk for cardiovascular morbidity
when compared with RA patients who were never treated with sulfasalazine or
methotrexate. We hypothesize that patients treated with MTX, and those with SSZ to
a lesser extent may be associated with less severe atherosclerotic inflammation which
results in a decreased risk of CVD.
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