Journal of Cardiovascular Disease Research

ISSN: 0975-3583, 0976-2833 | | VOL 16, ISSUE 03, 2025

A STUDY ON CLINICAL & CARDIOVASCULAR PROFILE OF
RHEUMATOID ARTHRITIS PATIENTS & IT’S CORRELATION WITH
DISEASE ACTIVITY

Dr. Vengatesh M !, Dr. Selvarajan Chettiar KP?

1,Junior Resident, Department of General Medicine Sree Mookambika Institute of Medical Sciences
College Kanyakumari, Tamil Nadu, India.

2.Professor, Department of General Medicine, Sree Mookambika Institute of Medical Sciences
Kanyakumari, Tamil Nadu, India.

Corresponding Author: Dr.Vengatesh M,Junior Resident, Department of General Medicine Sree
Mookambika Institute of Medical Sciences College Kanyakumari, Tamil Nadu, India.

ABSTRACT :

Background:
Rheumatoid arthritis (RA) is a chronic inflammatory disorder, characterised by both articular and

extra - articular manifestations. The chronic subclinical inflammation in rheumatoid arthritis
contributes to accelerated atherosclerosis and various cardiovascular events. In a study, if the
clinical disease activity index score falls by 10, the risk of developing cardiovascular disease
decreases by 26% has been formulated. So it is necessary to do screening for cardiovascular disease
in all Rheumatoid arthritis patients.

Methods: This prospective cross sectional study is carried out in known Rheumatoid Arthritis
patients attending General Medicine & Rheumatology outpatient clinic or ward They have been
selected after detailed investigations and found to be fulfilling ACR criteria for Rheumatoid
Arthritis 2010 and also the inclusion , exclusion criteria of our case study.

Results: Left Ventricular Systolic Function, Left Ventricular Diastolic Dysfunction, and valvular
abnormalities such as Mitral Regurgitation and Aortic sclerosis correlates positively with duration
of rheumatoid arthritis.Coronary Calcification was found in 4 % patients in our study, was an
indirect marker of subclinical atherosclerosis and serves as a marker of cardiovascular events. In our
case series, Coronary calcification has no significant association with disease severity and duration
of disease

Conclusion: Early identification & effective control of disease activity by DMARDS/Biological
agents at correct time can prevent or halt the progression of cardiovascular manifestations in
Rheumatoid arthritis patients thereby reducing the mortality and morbidity caused by them.
Keywords: Rheumatoid arthritis, Left Ventricular Systolic Function
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INTRODUCTION:

Rheumatoid arthritis (RA) is a chronic inflammatory disorder, characterised
by both articular and extra - articular manifestations. The chronic subclinical inflammation in
rheumatoid arthritis contributes to accelerated atherosclerosis and various cardiovascular events. A
recent study showed that 50% mortality in rheumatoid arthritis is due to cardiovascular disease
related deaths. RA is associated with disability, shortened life expectancy, and increased mortality
as compared to the general population. Cardiovascular events seems to occur approximately a
decade earlier in Rheumatoid arthritis patients like that in diabetes mellitus.

Moreover, like Diabetes mellitus and Dyslipidemia, there is an independent association of RA with
preclinical and overt cardiovascular disease and most of the time it is silent with unfavourable
outcome leading to premature death.

In a study, if the clinical disease activity index score falls by 10, the risk of developing
cardiovascular disease decreases by 26% has been formulated. So it is necessary to do screening for
cardiovascular disease in all Rheumatoid arthritis patients. Also, the influence of disease activity on
development of cardiovascular disease should also be studied.

AIM AND OBJECTIVES OF THE STUDY::
e To study and document the occurrence of various cardiovascular manifestations in
Rheumatoid arthritis patients
e To assess the disease severity in Rheumatoid arthritis patients
e correlate and compare the association between disease severity and various clinical and
cardiovascular manifestations in rheumatoid arthritis patients

MATERIALS AND METHODS:

This prospective cross sectional study is carried out in known
Rheumatoid Arthritis patients attending General Medicine & Rheumatology outpatient clinic or
ward They have been selected after detailed investigations and found to be fulfilling ACR criteria
for Rheumatoid Arthritis 2010 and also the inclusion , exclusion criteria of our case study.
Written informed consent was obtained from the patients selected for the study. They have been
subjected to detail clinical and laboratory investigations. Routine investigations such as complete
blood count, Hemoglobin, Total leukocyte count, Differential count, Platelet count, Renal Function
test, Liver Function Test, Serum Electrolytes, Fasting Lipid Profile
, Urine Routine Investigations and Blood sugar.

In addition, investigations such as ESR, CRP, RA factor, Anti- CCP antibody, Electrocardiogram,
Chest X-Ray PA view, Echocardiogram and Carotid Doppler to detect Carotid Intima Media
Thickness were done for all patients.

Carotid Intima Media Thickness was assessed by Ultrasonagraphy B — Mode with a probe of
frequency 5 Hz and was confirmed with colour Doppler sonography. Intima Media Thickness was

measured at three sites - along common carotid artery in the distal 1 cm before its bifurcation, at the
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carotid bulb, and at the internal carotid artery. Measurements are taken at diastole, at both sides and
the average of six measurements were taken which denotes the mean Carotid Intima Media
Thickness of the patient.

Statistical analysis was done using the statistical package for social sciences (SPSS).Different
statistical methods were used as appropriate. Mean £ SD was determined for quantitative data and
frequency for categorical variables. The independent t- test was performed on all continuous
variables. The normal distribution data was checked before any t-test. The Chi-Square test was used
to analyze group difference for categorical variables. In logistic regression models, age was adjusted
for estimation of each or all the independent effects of hypertension, ischemic heart disease and
diabetes mellitus . A p- value < 0.05 was considered significant.

RESULTS:

CDAI SCORE DISTRIBUTION

The disease severity was high among our study group with 60 % of cases occupying High CDAI
score with no patients under remission.

CDAI SCORE |NO OF PATIENTS
Remission <2.8 Nil
Low 2.8-10 3
Moderate 10-22 17
High > 22 30

TABLE : DESCRIPTIVE STATISTICS
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Mean age, Duration of disease, CDAI score, ESR, CRP, mean CIMT, mean EF in our study
population were listed.

N Minimum | Maximum | Mean | Std. Deviation
Age 50 21.00 74.00 47.76 11.09
CDAI_Score 50 5.00 44.00 25.16 10.40
Duration 50 20 20.00 8.63 5.85
CIMT 50 0.00 99 0.72 0.26
EF 50 38.00 75.00 59.46 9.25
ESR 50 15.00 120.00 | 49.50 27.97
CRP 50 1.00 2.00 1.46 0.50
TABLE : LV SYSTOLIC DYSFUNCTION DISTRIBUTION
Frequency | Percent Valid | Cumulative
Percent Percent
Valid| No 42 84.0 84.0 84.0
Yes 8 16.0 16.0 100.0
Total 50 100.0 100.0

TABLE: LV DIASTOLIC DYSFUNCTION DISTRIBUTION
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Frequency | Percent Valid | Cumulative
Percent Percent
Valid| No 28 56.0 56.0 56.0
Yes 22 44.0 44.0 100.0
Total 50 100.0 100.0

TABLE: PULMONARY HYPERTENSION DISTRIBUTION

Valid Cumulative
Frequency Percent
Percent Percent
Valid No 46 92.0 92.0 92.0
Yes 4 8.0 8.0 100.0
Total 50 100.0 100.0

TABLE LEFT VENTRICULAR SYSTOLIC DYSFUNCTION vs CDAI SCORE

LVSD N Mean Std. P value
Deviation
CDAI_Score | No 42 22.93 9.56 <0.0001
Yes 8 36.88 5.87

There is strong correlation between Left Ventricular Systolic Dysfunction and Clinical Disease
Severity Index score (p value < 0.0001)

CORRELATION OF ECHOCARDIOGRAPHIC FINDINGS WITH
DURATION OF RHEUMATOID ARTHRITIS
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Correlation Coefficient| P value

EF Duration of disease -0.516

There is strong significant relationship between variation in ejection fraction and duration of
rheumatoid arthritis (p value < 0.0001).

PERICARDIAL EFFUSION vs DURATION OF RHEUMATOID ARTHRITIS

PERICARDIAL N Mean Std. P value
EFFUSION Deviation
Duration of No 37 6.29 4.65 0.707
Disease
Yes 12 6.83 3.24

There is no significant relationship between occurrence of pericardial effusion and duration of
rheumatoid arthritis (p value 0.707).

DISCUSSION:

We found that patients among our study group fell in age group of 21- 74 yrs with
mean age of 47.76 years. Males among study group occupy 28% & females 72 % respectively. The
Mean duration of rheumatoid arthritis among study population is 8.63 £ 5.85 yrs.

The disease severity among patients was assessed with clinical disease severity score and Mean
CDAI score among them are 25.16 + 10.4. The disease severity was high among our study group
with 60 % of cases occupying High CDAI score with no patients under remission.
Metacarpophalangeal, proximal interphalangeal joint and wrist joints are the most commonly
involved joints among study population.

Anaemia seems to be occur more commonly in rheumatoid arthritis patients, being in 72 % of our
study population. Lymphocytosis were found in 20% of our study group. Thrombocytopenia and
thrombocytosis occurs in minority group of patients (14 %, 4% respectively).

Dyslipidemia in form of Hypercholesterolemia and hypertriglyceridemia was found in 10% and 4%
of our study population respectively.

Markers of inflammation such as ESR and CRP are raised more commonly among rheumatoid
arthritis patients, ESR being more commonly raised in 96 % of patients, and CRP raised in 46 % of
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patients in study group.

Most Common ECG abnormality found in study group was Left axis deviation (30%) followed by
nonspecific ST-T changes (24%). ST —T changes suggestive of coronary artery disease in
asymptomatic patients of our study group was found in 18 % of individuals, which was comparable
to Masooleh Sl et al(21) in which 15% cases had ST-T changes .

In chest X-ray screening, cardiomegaly was found in 40 % of patients and other abnormalities such
as fibrotic changes in lungs, prosthetic heart valve shadows, bronchiectactic changes in lungs were
present in minority of patients.

Mean Carotid Intima media thickness (CIMT) (cut off among normal individuals is 0.57 mm) is
increased in Rheumatoid Arthritis patients when matched with age related controls which signifies
presence of premature atherosclerosis. In our case series, Mean CIMT was found to be increased in
68 % of patients. Asymptomatic Carotid Plaque was present in 8% of patients. Presence of carotid
plaque suggests that the patients are in stage of preclinical atherosclerosis and emphasis the need for
more aggressive risk reduction strategies in these patients.

In our study group, Echo abnormalities were found in 68 % of patients.In our case series, Most
common Echocardiographic abnormality is LV diastolic dysfunction which contributes 44% of
study group, comparable to 14.54%in study conducted by Raof RM et al(24)followed by Pericardial
effusion contributing to 26 %, which was comparable to the study conducted by Selcuket al(28 ) in
which it was 15%. .High prevalence of this complication (47%) was found in study done by
Masooleh SI et al(21). Other abnormalities such as Mitral Regurgitation , LV systolic dysfunction
were present in 20 % and 16 % of study population respectively, whereas it was as high as
31%(LVSD) in the study by Dawson et al. Coronary calcifications were found in 2 patients.

ESR correlates positively with Clinical disease activity Index score, duration of Rheumatoid
arthritis & Mean Carotid Intima Media Thickness. This proves that increased CIMT was associated
with inflammatory burden due to more severe disease, and also the chronic inflammation which
reflects the duration of the disease.

Dyslipidemia & CRP shows no significant correlation with CIMT or other CVS abnormalities, as
compared to the results by Chung et al. [9] andMahajan et al. [10] who did not find significantly
correlated dyslipidaemia with accelerated atherosclerosis in RA patients.

According to Homa et al, CIMT increases linearly from 0.48 mm at 40 years of age to 1.02 mm at
100 years of age.Mean age group in our study was 47.76 yrs & mean CIMT was 0.72 mm

So, In our study group CIMT was higher than age related controls and correlates positively with
severity of disease as evidenced by high CDAI score( p value 0.043) & duration of disease(p value
0.015), similar observation made by Gonzalez et al and Alkabbi et al in their respective studies. In
an Indian study, Mahajan et al. also showed similar observations which showed higher CIMT
values in RA patients when compared to control group matched age and related parameters. [10].
Among echocardiographic findings, LV systolic dysfunction (LVSD), variation in Ejection Fraction
and Pericardial Effusion positively correlates with clinical disease severity index (CDAI) score in
our study group.

Left Ventricular Systolic Function, Left Ventricular Diastolic Dysfunction, and valvular
abnormalities such as Mitral Regurgitation and Aortic sclerosis correlates positively with duration
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of rheumatoid arthritis.

Coronary Calcification was found in 4 % patients in our study, was an indirect marker of subclinical
atherosclerosis and serves as a marker of cardiovascular events. In our case series, Coronary
calcification has no significant association with disease severity and duration of disease, in contrast
to the study by Giles et al., which shows increasing disease severity in RA is associated with
increased prevalence and extent of coronary calcification, irrespective of gender and age.

CONCLUSION:

Cardiovascular abnormalities such as nonatherosclerotic features like LV diastolic & systolic
dysfunction , valvular abnormalities, pericardial effusion and mainly premature atherosclerosis
occurs commonly in Rheumatoid arthritis patients & their occurrence positively correlates with
Clinical disease activity Index (CDAI)score, disease duration and treatment duration.

All Rheumatoid arthritis patients should be screened for CVS abnormalities through modalities like
Electrocardiography, Echocardiography & CIMT periodically. CIMT, a non-invasive marker of
accelerated atherosclerosis is also a marker of coronary atherosclerosis serves as an important tool
in developing countries like India , due to its low cost, non-invasive patient convenient procedure
and so has been recommended by American Heart Association (AHA) as a screening test for
cardiovascular diseases in apparently healthy individuals.

DMARDs & Biological agents have been shown to have cardio protective effects in many studies.
In a study cohort, Methotrexate have shown to reduce cardiovascular morbidity and mortality,
ranging from 15% to 85%.Biological Agents such as TNF alpha inhibitor therapy improves
endothelial function and arterial stiffness in patients with RA as shown in a study by Hurlimann et
al. A recent study demonstrated that use of

Tocilizumab (IL -6 inhibitor) and Rituximab improves both endothelial function and arterial
stiffness, also reduces carotid atherosclerosis respectively.

Therefore, Early identification & effective control of disease activity by DMARDS/Biological
agents at correct time can prevent or halt the progression of cardiovascular manifestations in
Rheumatoid arthritis patients thereby reducing the mortality and morbidity caused by them.

LIMITATIONS OF THE STUDY

e The Study population is too small

e History of usage of drugs such as DMARDs or Biological agents were not obtained

e Effects of patients medication for rheumatoid arthritis on patients disease severity and its
influence and correlation on cardiovascular manifestations were not studied.

¢ RA Factor and Anti-CCP antibody titre levels were not correlated with patients
cardiovascular manifestations.

BIBLIOGRAPHY:

35



o

10.

11.

12.

13.

14.

15.

16.

17.

18.

Journal of Cardiovascular Disease Research

ISSN: 0975-3583, 0976-2833 | | VOL 16, ISSUE 03, 2025

Singh H, Goyal M, Sen J, Kumar H, Handa R, GargS.Correlation of intimamediathickness
(as a marker of atherosclerosis) with activity and duration of rheumatoid arthritis using
carotid ultrasound. J Indian AcadClin Med.2011 Jan;12(1):15-20.

Misra A, Khurana L. The metabolic syndrome in South Asians: epidemiology, determinants,
and prevention. Metabolic syndrome and related disorders.2009 Dec 1;7(6):497-514. doi
10.1089/met.2009.0024

Riise T, Jacobsen BK, Gran JT, Haga HJ, Arnesen E. Total mortality isincreased in
rheumatoid arthritis. A 17-year prospective study. Clinical rheumatology. 2001
Mal;20(2):1237. doi: 10.1007/PL00011191

Han C, Robinson DW, Hackett MV, Paramore LC, Fraeman KH, BalaMV.Cardiovascular
disease and risk factors in patients with rheumatoid arthritis, psoriatic arthritis, and
ankylosing spondylitis. The Journal of rheumatology.2006 Nov 1;33(11):2167-72.

Wong JB, Ramey DR, Singh G. Long-term morbidity, mortality, andeconomics of
rheumatoid arthritis. Arthritis & Rheumatism. 2001 Dec1;44(12):2746-9. doi:
10.1002/1529-0131 (200112) 44:12 <2746

::AIDART461>3.0.CO;2-Z

Van Halm VP, Peters MJ, voskoyl AE et al. Rheumatoid arthritis versusdiabetes as a risk
factor for cardiovascular disease : a cross sectionalstudy the CARPE investigation. Ann
Rheumm Dis 2009; 68: 1395-1400.doi:10.1136/ard.2008.094151

Davis JM 3rd Roger VL, Crowson CS et al. The presentation and outcomeof heart failure in
patients with rheumatoid arthritis differs from that in thegeneral population. Arthritis
Rheumm 2008; 58: 2603-2611. doi: 10.1002/art.23798

Ross R. Atherosclerosis—an inflammatory disease. New England journal ofmedicine. 1999
Jan 14;340(2):115-26. doi:1056 /nejm 19990 1143400207Chung CP, Oeser A, Raggi P,
Gebretsadik T, Shintani AK, Sokka T, Pincus T,

Avalos I, Stein CM. Increased coronary-artery atherosclerosis in rheumatoidarthritis:
Relationship to disease duration and cardiovascular risk factors.Arthritis& Rheumatism.
2005 Oct 1;52(10):3045-53. doi: 10.1002/art.21288

Mahajan V, Handa R, Kumar U, Sharma S, Gulati G, Pandey RM, LakshmyR. Assessment
of atherosclerosis by carotid intimomedial thickness inpatients with rheumatoid arthritis.
JAPI. 2008 Aug;56:587-90.

Jonsson SW, Backman CH, Johnson O, Karp KJ, Lundstrom EL, SundqvistKG, Dahlqvist
SR. Increased prevalence of atherosclerosis in patients withmedium term rheumatoid
arthritis. The Journal of rheumatology. 2001 Dec1;28(12):2597-602.

Roman MJ, Moeller E, Davis A, Paget SA, Crow MK, LockshinMD,Sammaritano L,
Devereux RB, Schwartz JE, Levine DM, Salmon JE.Preclinical carotid atherosclerosis in
patients with rheumatoid arthritis.Annals of internal medicine. 2006 Feb 21;144(4):249-56.
Maradit-Kremers, H., Crowson, C. S., Nicola, P. J., Ballman, K. V., Roger,V. L., Jacobsen,
S. J. and Gabriel, S. E. (2005), Increased unrecognizedcoronary heart disease and sudden
deaths in rheumatoid arthritis: Apopulation-based cohort study. Arthritis & Rheumatism, 52:
402-411. doi:10.1002/art.20853

Homa S, Nobuyoshi H, Ishida H. Carotid plaque and intima-media thicknessassessed by B-
mode sonography in subjects ranging from young adults tocentenarians. Stroke 2001; 32:
830-5. doi: 10.1161/01.STR.32.4.830

Gonzalez JC, Llorca J, TertaA et al. Increased prevalence of severe
subclinicalatherosclerosis findings in long-term treated RA patients withoutclinically
evident atherosclerotic disease. Medicine (Baltimore) 2003; 82:407-13.

Alkaabi JK, Ho M, Levison R, Pullar T, Belch JJ. Rheumatoid arthritisand macrovascular
disease. Rheumatology. 2003 Feb 1;42(2):292-7. doi:10.1093/rheumatology/keg083

del Rincon I, Freeman GL, Haas RW, O’Leary DH, Escalante A. Relativecontribution of

36



19.

20.

21.

22.

23.

Journal of Cardiovascular Disease Research

ISSN: 0975-3583, 0976-2833 | | VOL 16, ISSUE 03, 2025

cardiovascular risk factors and rheumatoid arthritis clinicalmanifestations
toatherosclerosis. Arthritis & Rheumatism. 2005 Nov1;52(11):3413-23. doi:
10.1002/art.21397

Greenland P, Alpert JS, Beller GA, Benjamin EJ, Budoff MJ, 8. FayadZA et al. 2010
ACCF/AHAGguideline for assessment of cardiovascular riskin asymptomatic adults: a report
of the American College of CardiologyFoundation/American Heart Association Task Force
on Practice Guidelines.Circulation 2010; 122 : e584-616. d0i10.1161/
CIR.0b013e3182051b4ce584.

in collaboration with the International D. Appropriate use criteria for carotidintima media
thickness testing. Atherosclerosis. 2011 Jan 31;214(1):43-6.
http://dx.doi.org/10.1016/j.atherosclerosis.2010.10.045

Gonzalez-Juanatey C, Llorca J, Gonzalez-Gay MA. Correlation betweenendothelial function
and carotid atherosclerosis in rheumatoid arthritis patients with long-standing disease.
Acrthritis Res Ther. 2011 Jun22;13(3):R101. doi: 10.1186/ar3382.

Masooleh MI, Zayeni H, Haji-Abbasi A, Azarpira M, Hadian A, Hassankhani A, et al.
Cardiac involvement in rheumatoid arthritis: A cross-sectional study in Iran. Indian Heart
J.2016;68(3):332-5.

Vizzardi E, Cavazzana |, Bazzani C, Pezzali N, Ceribelli A, Bonadei | et al.
Echocardiographic Evaluation of Asymptomatic Patients Affected by Rheumatoid Arthritis.
Journal of investigative medicine. 2016;60:8.

37


http://dx.doi.org/10.1016/j.atherosclerosis.2010.10.045

