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Abstract
Background : Risk factors for cardiovascular disease are 
particular habits, behaviors, circumstances or conditions 
that increase a person's risk of developing cardiovascular 
disease, including lack of exercise, unhealthy eating, 
smoking, diabetes, age and family history. Cardiovascular 
risk factors were observed and compared to find out their 
contribution among patients with SLE.

Materials and methods : In this case control study,  
consecutive patients with SLE attending the Department of 
Medicine Dhaka Medical College Hospital (DMCH) were 
studied. The control population was recruited from subjects 
attending the other departments of the hospital and healthy 
attendants. The prevalence of classic Framingham 
cardiovascular risk factors, lipid profile, other metabolic 
risk factors, lifestyle variables, and demographic 
characteristics were compared between the 2 groups.

Results : 80 SLE patients and 80 age and sex matched 
controls were studied. Patients with SLE had significantly 
high BMI and waist circumference (p_0.012 and p_0.001 
respectively). Hypertension, diabetes were significantly 
more common among the SLE patients (31.29% versus 
11.25%, p_0.023 and 13.75% versus 3.75, p_0.03). In 
comparison with control, patients with SLE had no 
significant difference in mean total cholesterol 
(193.92±23.65 versus 183.66±11.39, p_0.41) and 
triglyceride (174.77±60.06  versus 149.15±28.68, p_0.11), 
but had significantly higher low density lipoprotein 
(120.77±16.07 versus 108.17±11.68, p_0.00) and lower 
high-density lipoprotein cholesterol (41.37±4.52 versus 
43.51±3.34, p_0.00). 

Conclusion : Patients with SLE have a range of detectable 
and significant cardiovascular risk factors. 

Key words : BMI (Body Mass index); CVD (Cardiovascular 
disease); SLE (Systemic lupus erythematosus).

Introduction
Systemic Lupus Erythematosus (SLE, ‘lupus’) is a 
rare autoimmune multiorgan connective tissue 
disease which can be associated with severe 
mortality and morbidity.1 Some 90% of affected 
patients are female and the peak age at onset is 
between 20 and 30 years.2

The pathogenesis of SLE is incompletely 
understood but genetic factors play an important 
role.2 Higher concordance is observed in monozygotic 
twins and the disease is strongly associated with 
polymorphic variants at the HLA locus. 
SLE has diverse clinical features.1-2 Symptoms 
such as fever, weight loss and mild 
lymphadenopathy may occur during flares of 
disease activity, whereas others such as fatigue 
and low-grade joint pains can be constant. 90% of 
patients presents with arthalgia which is often 
associated with early morning stiffness. The 
classic facial ‘butterfly rash’ is  erythematous, 
raised and painful or itchy, The typical renal 
lesion is a proliferative glomerulonephritis , 
characterised by heavy haematuria, proteinuria 
and casts on urine microscopy . This increases 
overall mobidity and mortality.3 Most common 
cardiovascular manifestations is pericarditis and 
myocarditis The risk of atherosclerosis is greatly 
increased, as is the risk of stroke and myocardial 
infarction.3 

SLE is often associated with considerable 
morbidity and mortality compared to age and 
gender matched control. The greatest increase in 
relative risk is extremely high among young 
women, who otherwise have a low risk of CHD, 
although the absolute risk of CHD increases with 
age, as it does in the general population. 4-10

The pathogenesis of this accelerated 
atherosclerosis in SLE is likely multifactorial. 
Traditional risk factors for atherosclerosis 
(Diabetes, hyperlipidemia, hypertension, family 
history of Coronary Heart Disease [CHD] obesity,
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sedentary lifestyle and cigarette smoking) are 
common among patients with SLE, some of these 
in part due to the adverse effects of 
glucocorticoids.11-19 The presence of two or more 
risk-enhancing disorders (ie, metabolic syndrome) 
is common among patients with SLE. 18,191 
However, after accounting for the increased CHD 
risk associated with traditional risk factors, SLE 
itself and/or its treatment confer the greatest risk 
for premature CHD.20-22

Over time, the risk profile may change, and 
continued vigilance is necessary to identify the 
emergence of modifiable risk factors for CHD. 
Despite an increasing appreciation of the 
importance of CVD in SLE, the issue is not 
properly addressed among the SLE patients in 
Bangladesh. Early identification and management 
of cardiovascular risk factors may prevent 
significant morbidity and mortality. 
Cardiovascular risk factors were observed and 
compared to find out their contribution among 
patients with SLE.

Materials and methods
In this case control study we evaluated 80 SLE 
patients and 80 age and sex matched control 
during January 2018 to December 2018 in the 
Department of Medicine, Dhaka Medical College. 
Informed written consent was obtained from all 
participants.

Inclusion criteria: 
Diagnosed patients with SLE with age 18 years 
and above. 

Exclusion criteria:
SLE with known stroke, Ischemic heart disease, 
chronic kidney disease, chronic liver disease, 
dyslipidemia, diabetes, pregnancy. Those patients 
who were receiving treatment with 
corticosteroids, statin or antimalarial drugs at the 
time of this study or within the past 6 months, and 
patients with known renal impairment (Creatinine 
1.1 mg/dl) or significant proteinuria (1 on dipstick 
analysis or 500 mg/day) were also excluded.
After ethical approval for this study from 
University of Dhaka, all patients (Admitted, 
visited in OPD and SLE clinics) in Department of 
Medicine were screened for selection of case and 
control.
The subjects were thoroughly informed and 
written consent were taken. 

As part of the routine laboratory assessment, the 
following parameters was measured : Hemoglobin 
levels (Hb) Erythrocyte Sedimentation Rate (ESR) 
C-reactive Protein (CRP)  serum creatinine levels, 
urine routine examination, fasting plasma glucose 
levels, ANA and Anti ds DNA. Routine clinical 
samples (Blood, Urine, Chest Xray and ECG) was 
done on day 2 of admission. Among those Hb level 
and ESR were  done by SYSMEX automated cell 
counter. Urine R/E were done by BIOTEK analyser, 
Fasting plasma glucose and serum creatinine were 
done by 3000 EVOLUTION semiautomatic 
biochemistry analyzer (China). ANA and anti ds 
DNA were done by ELISA method.
For lipid sub fractions blood were obtained for 
laboratory analyses at day 2 of admission and at 
least 12-hour fast. The plasma and its sub fractions 
were then aliquoted and stored at 70oC until 
analyzed in batches. Levels of total cholesterol and 
TGs were measured in plasma using commercially 
available assay kit (RANDOX UK). Lipoproteins 
were  separated from plasma into sub fractions: 
Svedberg flotation (Sf) rates will be (Sf 12) for 
LDL and HDL during ultracentrifugation. HDL 
and LDL were separated from each other by 
manganese chloride/heparin precipitation of  LDL 
from the Sf_12 sub fraction. The concentration of 
HDL was calculated by subtraction of the LDL 
value from the Sf_12 sub fraction.
Statistical analysis was performed with SPSS 
(Version 21). Data were processed as mean , 
standard deviation and percentages (Numbers) 
when appropriate. The variables are compared using 
the Student’s t-test for the continuous variables and 
the chi-square test for the categorical variables.

Results

Table I  Comparison of  Framingham risk factors between  
patients with systemic lupus erythematosus ( SLE ) and controls*

Framingham CV Risk factors	 SLE	 Controls	 OR (95% CI)	 p
	 (n = 80)	 (n = 80)	

Hypertension	 25 (31.29)	 9 (11.25)	 2.92 (1.16-7.33)	 0.023
Diabetes Mellitus	 11 (13.75)	 3 (3.75)	 4.92 (1.20-20.06)	 0.031
Current smoker 	 1 (1.25)	 2 (2.5)	 1.36 (0.07-25.24)	 0.821
Total Cholesterol (> 200mg/dl)	 20 (25)	 3 (3.75)	 7.52 (2.02-28.02)	 0.003
HDL cholesterol (< 40mg/dl)	 31 (38.75)	 11 (13.75)	 0.32 (0.14-0.77)	 0.010
Family history of CAD	 16 (20)	 11 (13.75)	 1.11 (0.42-2.95)	 0.825

*Except where indicated otherwise , values are the no.(%) 
of subjects.
OR= Odds Ratio, 95% CI = 95% Confidence Interval, NS 
= Not Significant, HDL =high-density lipoprotein, CAD = 
Coronary Artery Disease.
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As shown in Table I, Patients with SLE were more 
likely to have hypertension (p-0.02) and diabetes 
mellitus (p-0.03). Significant number of SLE 
patients were presented with high total cholesterol  
(p_0.003 ) and low HDL concentration (p-0.01). 

Table II Comparison of BMI & waist circumference 
between patients with SLE and healthy controls*

*Except where indicated otherwise, values are the mean ± 
SD, OR= Odds Ratio, 95% CI=95% Confidence Interval, 
BMI= Basal Metabolic Index.

Both BMI and waist circumference were 
significantly higher in patient group (p-0.012 and 
p-0.011 respectively).

Table III Levels and frequency of lipid subfractions in 
patients with systemic lupus erythematosus and controls.*

* Except where indicated otherwise, values are the mean ± 
SD. RR=Relative Risk, 95% CI = 95% Confidence 
Interval, NS = Not Significant, LDL= Low-Density 
Lipoprotein, VLDL = Very Low-Density Lipoprotein, 
HDL =High-Density Lipoprotein. 
Table III shows, mean total cholesterol and 
triglyceride levels were comparable in the 2 
groups, But SLE patients had significantly higher 
levels of mean LDL cholesterol and low HDL 
level (p-0.00 and p-0.00 respectively). Significant 
number of patients with SLE had high total 
cholestrol, hyper triglyceridemia and low HDL. 

Table IV Association with characteristics of patients with 
SLE (n =80) and lipid abnormality*

*Values are p value. LDL= Low Density Lipoprotein, 
HDL = High Density Lipoprotein, TG= Triglyceride, 
BMI= Basal Metabolic Index, SLEDAI = Systemic Lupus 
Erythematosus Disease Activity Index.

Only high waist circumfaerance (>80 cm) and  
steroid use (> 3 year) were found to be 
significantly associated to altered serum total 
cholesterol and triglyceride. Duration of disease 
(>5years), BMI (>25), SLEDAI (>6) and 
antimalaria drug use had no significant effect on 
patients lipid profile.

Discussion
As the prognosis of SLE has improved, accelerated 
atherosclerosis and premature CHD have become 
increasingly recognized as significant late 
complications. Several studies have confirmed that 
patients with SLE have a 5–8-fold increased risk of 
CHD-related events compared with the general 
population.17,20 Several cardiovascular risk 
factors are  related to these early cardiovascular 
events in SLE.
With regard to the Framingham cardiovascular 
risk factors currently utilized in assessing the risk 
of CHD for primary prevention purposes. It was 
found that, SLE patients in this study were more 
likely to have hypertension, diabetes mallitus, 
hypercholesterolemia and low HDL cholesterol. 
These 4 factors (Hypertension, hypercholesterolemia 
and low HDL) contributed to the overall increased 
mean number of Framingham factors present in the 
SLE patients as compared with the controls. 
Patients with SLE and CHD had one less risk 
factor than did a control cohort of individuals with 
accelerated CHD but without SLE.23 This finding 
confirms the results of a prior study by Esdaile et 
al, who noted that even after adjusting for the 
presence of Framingham risk factors at baseline, 
the risk of CHD in lupus patients was still 
increased by a factor of 8 compared with that in 
the population controls.20

Risk factors	 Case	 Control	 OR	 p 
	 (n=80)	 (n=80)	 (95% CI )	

BMI 
(Mean ± SD )	 28.57±2.94	 25.63±2.07	 1.29 (1.00-1.66)	 0.045
% with >25 kg/m2	 88.9	 60.5	 3.54 (1.34-9.35)	 0.012

Waist circumferance
   (Mean ±SD)	 81.54±5.90	 74.61±5.93	 1.10 (0.99-1.21)	 0.061
   % with >80 cm2	 60.5	 23.5	 3.44 (1.60-7.25)	 0.001

Risk factors	 Case	 Control	 OR	 p
	 	 (n=80)	 (n=80)	 (95% CI )	

Total cholesterol
   Mean ± SD	 193.92±23.65	 183.66±11.39	 -	 0.41 
   % with > 200mg/dl	 25	 3.8	 3.95 (0.99-15.73)	 0.05 

LDL cholesterol
   Mean ± SD	 120.77±16.07	 108.17±11.68	 -	 0.00
   % with>130mg/dl	 23.5	 7.5	 2.61 (0.86-7.90)	 0.08 

HDL cholesterol
   Mean ± SD	 41.37±4.52	 43.51±3.34	 -	 0.00
   % with< 40 mg/dl	  38.3	 13.8	 0.33 (0.14-0.77)	 0.01

Triglyceride
   Mean ± SD	 174.77±60.06	 149.15±28.68	 -	 0.11 
	 % with > 150 mg/dl	 46.9	 20	 2.27 (1.04-4.93)	 0.03

Characteristics of	 Cholesterol	 LDL	 HDL	 TG 
SLE patients (n=80)	 (>200 mg/dl)	 (>130 mg/dl)	 (<40 mg/dl)	 (>150 mg/dl)

Duration SLE >5yr	 0.14	 0.20	 0.63	 0.42
High BMI >25	 0.389	 0.93	 0.93	 0.03
Waist cir >80	 0.04	 0.07	 0.34	 0.00
SLEDAI >6	 0.57	 0.68	 0.88	 0.43
Steroid use > 3yr	 0.00	 0.01	 0.42	 0.00
Antimalarial use	 0.24	 0.27	 0.54	 0.39
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Differences in the levels of lipid sub fractions 
were also observed between patients and controls. 
Whereas mean total cholesterol and triglyceride 
levels were comparable in the 2 groups, SLE 
patients had significantly higher levels of mean 
LDL cholesterol and low HDL level.  Significant 
number of patients with SLE had high total 
cholestrolemia, hyper triglyceridemia and low 
HDL. Several previous studies have described a 
dyslipoproteinemia associated with active SLE that 
is characterized by increased TGs, increased VLDL 
cholesterol, and reduced HDL cholesterol.24 

Steroid therapy is also known to increase the levels 
of LDL cholesterol and TGs.21,24 In this study 
steroid intake were found to be significant to cause 
hypercholesterolemia, hypertriglyceridemia and 
low HDL. Antimalarial use (Hydroxychloroquine) 
was not found to be significant in lipid alteration. 
Lipid-lowering effect of antimalarial drugs that 
may also be of relevance in this setting.25,26 
Disease activity measured by SLEDAI to all 
patients. It is found that mean SLEDAI is not 
significantly correlated to alter  mean level of 
lipid subfraction.  
The changes in total cholesterol and TGs may both 
be related to the increased waist circumference 
observed in the patient group. They may also 
reflect a combination of ongoing inflammation 
and the influence of steroid therapy. It is suggested 
that TGs and LDL cholesterol may be a more 
important risk factor in women than in men.27,28 
This is the first case-control study of its kind. It 
was noted, significant differences in the risk factor 
profile of patients with SLE compared with 
healthy controls in the areas of demographics, 
lifestyle, traditional risk factors, and more novel 
CHD risk factors. Overall, patients with SLE have 
more of these risk factors than do individuals in 
the general population. Some study  previously 
demonstrated that sustained lipid abnormality and 
hypertension are risk factors for CHD-related 
events and mortality in patients with SLE. So 
many of these risk factors may contribute to the 
increased risk of CHD observed in SLE. 
It will, however, require a large prospective study to 
determine the relative contribution of each of these 
factors to the incidence of CHD in SLE in 
Bangladesh. Many of the factors identified are 
potentially amenable to screening and intervention. 
They may also be amenable to better long-term 

control of the underlying inflammatory process. 
As such, careful control of disease activity and a 
proactive policy of screening patients with SLE 
for potentially modifiable risk factors seem 
appropriate.29 

Limitations
l  Small sample size (Case 80 and control 80).

l  The study was conducted in a single tertiary 
care center.

l Novel cardiovascular risk factors i.e. 
Homocysteine, Fibrinogen level, LDL size, Apo 
E-4, RBC folate and condition of coronary artery 
could not be studied due to lack of resource.

Conclusion

This study identifies that, patients with systemic 
lupus erythematosus are at a high risk for 
developing cardiovascular disease. Therefore, it is 
important for clinicians to carefully monitor 
disease activity and proactively screen for 
potentially modifiable risk factors. Additionally, 
further research is needed to understand the 
contribution of the inflammatory process to CHD 
risk in this population.

Recommendations
To prevent early cardiovascular event in patients 
with SLE following measures can be taken during 
management though further study is needed to 
recommend as a guideline.

l  Education about early cardiovascular event can 
improve patients outcome.

l  Lifestyle intervention should be discussed to all 
patients. 

l  Screening for cardiovascular risk factors should 
be included in regular follow up programme of 
SLE.
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