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ABSTRACT 

  

Background: Mortality in patients with rheumatoid arthritis (RA) is higher than in the general 

population, which is due mainly to premature cardiovascular disease. There is growing evidence that 

the-more or less persistent-high-grade inflammation present in RA is the main driver of the 

development of premature atherosclerosis and its complications. Dyslipidemia is highly prevalent 

in rheumatoid arthritis and appears to be present very early in the RA disease process. Lipid 

abnormalities have been shown to contribute to accelerated atherosclerosis, leading to an increased 

risk for cardiovascular diseases (CVD). For decades, increased low-density lipoprotein (LDL) levels 

have been recognized as strong predictors of CVD, and it is also known that high-density lipoproteins 

(HDL) usually protect from atherosclerosis. The objective of this study was to investigate the lipid 

profile in rheumatoid arthritis patients. 

Methods: LDL, HDL, total cholesterol and serum triglycerides levels were determined in 25 

clinically diagnosed adult rheumatoid arthritis female patients (as per 1987 ACR criteria) and an equal 

number of age and sex matched healthy subjects. 

Results: In established RA, LDL levels and total cholesterol levels were highly raised in RA patients 

but triglycerides were slightly raised in RA patients whereas HDL levels were significantly lowered in 

RA patients. 

Conclusions: Our findings emphasize the need to raise awareness among healthcare professionals 

regarding the development of hyperlipidemia in RA patients. Screening for hyperlipidemia may be 

particularly important in patients with active RA to prevent cardiovascular related morbidity and 

mortality. 
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INTRODUCTION 

Rheumatoid arthritis (RA) is a 

chronic multisystem disease of unknown 

etiology characterized by persistent 

inflammatory synovitis, usually involving 

peripheral joints in a symmetric 

distribution. RA is a systemic disease often 

associated with cutaneous and organ-

specific extra-articular manifestations.
 

Epidemiological studies have disclosed an 

increased risk of premature atherosclerosis 

and an increased mortality due to CV 

events in patients with RA. 
[‎1-‎3]

 

Cardiovascular disease in RA may 

result from accelerated atherosclerosis 

caused by clinical or subclinical vasculitis. 

The main determinants of cardiovascular 

risk are concentrations of serum low 

density lipoproteins (LDL), high density 

lipoproteins (HDL) and triglycerides. RA-

related inflammation that is responsible for 

synovial lesions may be implicated in the 
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development of accelerated 

atherosclerosis, leading to increased risk of 

CVD. 
[‎4,‎5]

 Furthermore, the magnitude and 

chronicity of inflammation strongly 

correlated with the emergence of 

premature atherosclerosis in RA. 
[‎6,‎7]

 The 

positivity of rheumatoid factor (RF) or 

anti-cyclic citrullinated peptide (anti-CCP) 

antibodies or both appears to be associated 

with high prevalence of subclinical 

atherosclerosis in RA. 
[‎8]

 In addition, the 

presence of HLA-DRB1*04 shared 

epitope alleles and tumor necrosis factor 

(TNF)A-308 (rs1800629) gene 

polymorphism is associated with a higher 

risk of CVD in patients with RA. 
[‎9,‎10]

 Data 

regarding TC and LDL levels in RA 

patients have been conflicting, with reports 

indicating increased
 [‎11]

 decreased
 [‎12]

 or 

similar
 [‎13]

 levels compared with controls. 

Regarding HDL-cholesterol, it has been 

reported that patients with active RA 

consistently demonstrate reduced levels. 
[‎14]

 

Recent clinical studies identified 

elevated levels of pro-inflammatory 

cytokines, including TNF-α‎ and‎

interleukin-6 (IL-6), as independent 

variables in association with 

arthrosclerosis in rheumatic patients and 

the general population. TNF-α‎ cause‎

deterioration of the lipid profile and 

promotes insulin resistance (IR), both of 

which are traditional risk factors for 

atherosclerosis. 
[‎15]

 

Aims and Objectives 

To determine dyslipidemia in rheumatoid 

arthritis patients 

 

MATERIALS AND METHODS 

The study was conducted in the 

Department of Physiology in collaboration 

with department of Medicine, Pt. B.D. 

Sharma PGIMS, Rohtak in 50 females of 

age group 30-50 years. Proven cases of 

rheumatoid arthritis (as per 1987 ACR 

criteria) on the basis of detailed history, 

clinical examination, routine laboratory 

investigations including baseline 

radiographic and biochemical evaluation 

from Rheumatology OPD were included in 

the study. 

Control group comprised of 25 

healthy female subjects of age 30 to 50 

years while study group comprised of 25 

female patients with Rheumatoid arthritis 

(RA) of more than 5 years. Low density 

lipoproteins (LDL), High density 

lipoproteins (HDL) and serum 

triglycerides levels were determined in 

established cases of RA (as per 1987 ACR 

criteria). Abnormal lipid levels were 

defined according to the Adult Treatment 

Panel III (ATPIII) guidelines as Total 

cholesterol‎ ≥240‎ mg/dL,‎ LDL‎ ≥160‎

mg/dL,‎Triglycerides‎≥200‎mg/dL‎or‎HDL‎

<40 mg/dL.  

Inclusion criteria: Patients of rheumatoid 

arthritis with disease duration of more than 

five years as per 1987 ACR criteria were 

included in the study. 

Exclusion Criteria: Patients with the 

following characteristics were excluded: 

diabetes mellitus, hypertension, 

hypothyroidism, hyperlipidemia treated 

with a lipid lowering therapy. 

An informed consent was taken from the 

patients to participate in the study and the 

study was well within the ethical norms.  

Statistical Analysis 

The data in the study was expressed as 

mean±SD and was analyzed by using 

paired students’ ‘t’‎test.‎ 

 

OBSERVATIONS 
TABLE 1: Comparison of serum LDL, HDL, TOTAL CHOLESTEROL and TRIGLYCERIDES 

Parameters CONTROL GROUP 

(Mean ± SD) 

RA PATIENTS 

(Mean ± SD) 

p value 

 

SERUM LDL  116.48±11.09 155.96±36.41 <0.001 

SERUM HDL 58.76±9.39 28.36±5.41 <0.001 

SERUM TOTAL CHOLESTEROL 168.28±20.01 224.45±38.86 <0.001 

SERUM TRIGLYCERIDES 130.84±24.09 147.16±37.61 >0.05 
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RESULTS 

RA subjects had atherogenic lipid 

profile characterized by elevated total 

cholesterol, LDL cholesterol and 

decreased HDL cholesterol.  

In established RA, LDL levels and 

total cholesterol levels were highly raised 

in RA patients and it was statistically very 

highly significant (p<0.001) when 

compared with control group whereas 

HDL levels were significantly lowered in 

RA patients and it was also statistically 

very highly significant (p<0.001) when 

compared with control group but 

triglycerides were slightly raised in RA 

patients although it was statistically 

insignificant (p>0.05). 

 

FIG 1: Comparison of serum LDL, HDL, TOTAL 

CHOLESTEROL and TRIGLYCERIDES 
 

DISCUSSION & CONCLUSION 

In the present study we observed 

an increase in lipids and lipoproteins in 

rheumatoid arthritis patients as compared 

to healthy subjects. The lipid pattern 

observed in RA in our study is atherogenic 

lipid profile or dyslipidemia. Similar 

atherogenic lipid profile was observed by 

Mullick et al. 
[‎16]

 in early cases of RA. 

Rheumatoid arthritis is a multifactorial 

disease which affects the immune system 

and ultimately various tissues in the body. 

RA is characterized by local and systemic 

inflammation and wide range of 

biochemical markers contribute directly or 

indirectly to pathogenesis of RA. 
[‎17] 

Hypotheses exist that connect the 

inflammation found in RA to the 

accelerated atherosclerotic process: the 

synovitis, which appears at the joints, is 

associated with the release of a number of 

proinflammatory mediators. 
[‎18]

 These 

cytokines not only lead to local 

inflammation and joint destruction, but 

also gain access to the vascular system. 

Thus, they circulate and potentially affect 

distant organs such as the liver, as well as 

adipose tissue or the endothelium. 
[‎19]

 As a 

consequence, an unfavorable; 

‘proatherogenic’‎state‎may‎evolve. 

One of the results of inflammation 

is insulin resistance.
 [‎20,‎21]

 Anti-rheumatic 

treatment with corticosteroids and 

sulfasalazine seems to improve insulin 

resistance. 
[‎22,‎23]

 Inflammation is further 

related to dyslipidemia. Endothelial 

dysfunction precedes manifest 

atherosclerosis, and the endothelium of 

RA patients shows signs of dysfunction. It 

has been shown with the use of flow-

mediated dilatation that endothelium-

dependent dilatation is impaired in RA 

patients when compared with control 

patients. This is already present early in 

the course and improves with anti-

inflammatory treatment. The impairment 

of the endothelium is also evident at the 

cellular level. Endothelial progenitor cells 

(EPCs) derived from the hematopoietic 

system participates in the development and 

maintenance of the endothelial cell layer 

and has a potentially reparative role, 

protecting against ischemia and 

atherosclerosis. It has been demonstrated 

that in RA patients there is a reduced 

number and an impaired function of EPCs, 

which is associated with endothelial 

dysfunction. All these changes in the 

cardiovascular system are in line with 

increased cardiovascular morbidity and 

mortality in RA patients. 
[‎24]  

Our findings emphasize the need to 

raise awareness among healthcare 

professionals regarding the development 

of hyperlipidemia in RA patients. 

Screening for hyperlipidemia may be 
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particularly important in patients with 

active RA to prevent cardiovascular 

related morbidity and mortality. 
 

ACKNOWLEDGMENT 

No authors received funding for preparation of 

the manuscript. The authors declare that there 

is no conflict of interest. 

 

REFERENCES 

1. Symmons DP, Gabriel SE. 

Epidemiology of CVD in rheumatic 

disease, with a focus on RA and 

SLE. Nat Rev Rheumatol. 2011; 31: 

399-408.  

2. Chung CP, Oeser A, Raggi P, et al. 

Increased coronary-artery 

atherosclerosis in rheumatoid arthritis: 

relationship to disease duration and 

cardiovascular risk factors. Arthritis 

Rheum. 2005;52:3045-53.  

3. Yiu KH, Tse HF, Mok MY, et al. 

Ethnic differences in cardiovascular 

risk in rheumatic disease: focus on 

Asians. Nat Rev Rheumatol. 2011;7: 

609-18.  

4. Sattar N, McCarey DW, Capell H, et 

al.‎ Explaining‎ how‎ “highgrade”‎

systemic inflammation accelerates 

vascular risk in rheumatoid arthritis. 

Circulation. 2003;108:2957-63.  

5. McEntegart A, Capell HA, Creran D, 

et al. Cardiovascular risk factors 

including thrombotic variables in a 

population with rheumatoid arthritis. 

Rheumatology. 2001;40:640-4.  

6. MA Gonzalez, CJ Gonzalez, Pineiro 

A, et al. High-grade C-reactive protein 

elevation correlates with accelerated 

atherogenesis in patients with 

rheumatoid arthritis. J Rheumatol. 

2005;32:1219-23.  

7. Rho YH, Chung CP, Oeser A, et al. 

Inflammatory mediators and 

premature coronary atherosclerosis in 

rheumatoid arthritis. Arthritis Rheum. 

2009;61:1580-5.  

8. Gerli R, Bocci EB, Sherer Y, et al. 

Association of anti-cyclic citrullinated 

peptide antibodies with subclinical 

atherosclerosis in patients with 

rheumatoid arthritis. Ann Rheum 

Dis. 2008;67:724-5.  

9. MA Gonzalez, CJ Gonzalez, MJ 

Lopez, et al. HLA-DRB1 and 

persistent chronic inflammation 

contribute to cardiovascular events 

and cardiovascular mortality in 

patients with rheumatoid arthritis. 

Arthritis Rheum. 2007;57:125-32.  

10. LR Rodriguez, J C Gonzalez, RM 

Palomino, et al. polymorphism is 

associated with a higher risk of 

cardiovascular disease in patients with 

rheumatoid arthritis. Atherosclerosis. 

2011;216:125-30.  

11. Georgiadis AN, Papavasiliou EC, 

Lourida ES, et al. Atherogenic lipid 

profile is a feature characteristic of 

patients with early rheumatoid 

arthritis: effect of early treatment--a 

prospective, controlled study. Arthritis 

Res Ther. 2006;8:82. 

12. Boers M, Nurmohamed MT, Doelman 

CJ, et al. Influence of glucocorticoids 

and disease activity on total and high 

density lipoprotein cholesterol in 

patients with rheumatoid arthritis. Ann 

Rheum Dis. 2003;62:842-845. 

13. Chung CP, Giles JT, Petri M, et al. 

Prevalence of traditional modifiable 

cardiovascular risk factors in patients 

with rheumatoid arthritis: comparison 

with control subjects from the multi-

ethnic study of atherosclerosis. Semin 

Arthritis Rheum. 2012;41:535-544.  

14. Dursunoglu D, Evrengul H, Polat B, et 

al. Lp(a) lipoprotein and lipids in 

patients with rheumatoid arthritis: 

serum levels and relationship to 

inflammation. Rheumatol Int. 2005; 

25: 241-245. 

15. Chen D, Chen Y , Hsieh T, et al. 

Significant effects of biologic therapy 

on lipid profiles and insulin resistance 

in patients with rheumatoid arthritis. 

Arthritis Res Ther. 2015;17:52. 

16. OS Mullick, R Bhattacharya, K 

Bhattacharyya, et al. Lipid profile and 

its relationship with endothelial 

dysfunction and disease activity in 

patients of early Rheumatoid 

Arthritis. Ind J Rheumatol. 2014;9:9-

13. 

17. Chavan V, Ramavataram D, Patel P, et 

al. Evaluation of Serum Magnesium, 

Lipid Profile and Various Biochemical 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20DY%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hsieh%20TY%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chavan%20VU%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ramavataram%20D%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20PA%5Bauth%5D


 

                   International Journal of Health Sciences & Research (www.ijhsr.org)  184 
Vol.6; Issue: 1; January 2016 

 

Parameters as Risk Factors of 

Cardiovascular Diseases in Patients 

with Rheumatoid Arthritis. J Clin 

Diagn Res. 2015;9:1-5. 

18. Szekanecz Z, Koch AE. Vascular 

involvement in rheumatic diseases: 

vascular rheumatology. Arthritis Res 

Ther. 2008;10:224-39. 

19. Sattar N, McCarey DW, Capell H, et 

al.‎ Explaining‎ how‎ ‘high-grade’‎

systemic inflammation accelerates 

vascular risk in rheumatoid 

arthritis. Circulation. 2003;108:2957-

63. 

20. Paolisso G, Valentini G, Giugliano D, 

et al. Evidence for peripheral impaired 

glucose handling in patients with 

connective tissue diseases. 

Metabolism. 1991;40:902-7. 

21. Dessein PH, Stanwix AE, Joffe BI. 

Cardiovascular risk in rheumatoid 

arthritis versus osteoarthritis: acute 

phase response related decreased 

insulin sensitivity and high-density 

lipoprotein cholesterol as well as 

clustering of metabolic syndrome 

features in rheumatoid arthritis. Arth 

Res. 2002;4:5. 

22. Hallgren R, Berne C. Glucose 

intolerance in patients with chronic 

inflammatory diseases is normalized 

by glucocorticoids. Acta Med Scand. 

1983;213:351-5. 

23. Svenson KL, Lundqvist G, Wide L, et 

al. Impaired glucose handling in active 

rheumatoid arthritis: effects of 

corticosteroids and antirheumatic 

treatment. Metabolism. 1987;36:944-

8. 

24. Pieringer H, Pichler M. 

Cardiovascular morbidity and 

mortality in patients with rheumatoid 

arthritis: vascular alterations and 

possible clinical implications. QJM. 

2011;104:13-26. 

 

 

 

*********** 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

How to cite this article: Deswal S, Deswal M, Goel V et al. Dyslipidemia in rheumatoid arthritis. 

Int J Health Sci Res. 2016; 6(1):180-184. 

 

International Journal of Health Sciences & Research (IJHSR) 

 

Publish your work in this journal 

 

The International Journal of Health Sciences & Research is a multidisciplinary indexed open access double-blind 

peer-reviewed international journal that publishes original research articles from all areas of health sciences and allied 

branches. This monthly journal is characterised by rapid publication of reviews, original research and case reports 

across all the fields of health sciences. The details of journal are available on its official website (www.ijhsr.org). 

 
Submit your manuscript by email: editor.ijhsr@gmail.com OR editor.ijhsr@yahoo.com  

http://www.ncbi.nlm.nih.gov/pubmed/?term=Pieringer%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21068083
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pichler%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21068083
http://www.ijhsr.org/
mailto:editor.ijhsr@gmail.com
mailto:editor.ijhsr@yahoo.com

