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s Abstract

o Background: Rheumatoid arthritis (RA) is a chronic inflammatory disorder of unknown

10 etiology, characterized by systemic symptoms that particularly involve the joints and may lead
11 to deformities during the course of the disease. It is the most common persistent inflammatory
12 arthritis, occurring throughout the world and in all ethnic groups.Objectives: To find out the
13 association of metabolic syndrome in rheumatoid arthritis patients as compared to healthy

12 individuals.Methods: This case control study was carried out with 50 patients of rheumatoid
15 arthritis (case) and 50 apparently healthy individual (controls) in Biochemistry Department,
16 Dhaka Medical College, Dhaka from July 2014 to June 2015. After overnight fast (at least 8
17 hrs) venous sample was taken from each subject.

18

19 Index terms— rheumatoid arthritis, metabolic syndrome, patients, biochemistry department, bangladesh.

» 1 1. Introduction

21 heumatoid Arthritis (RA) is a chronic inflammatory disorder of unknown etiology, characterized by systemic
22 symptoms that particularly involve the joints and may lead to deformities during the course of the disease 1
23 . It is the most common persistent inflammatory arthritis, occurring throughout the world and in all ethnic
24 groups. The prevalence is lowest in Black Africans and Chinese and highest in Pima Indians. In Caucasians,
25 approximately 0.8-1.0% is affected, with a female to male ration of 3:1. The clinical course is prolonged, with
26 intermittent exacerbations and remissions 2 .

27 The established RA can be distinguished from other forms of arthritis by multiple criteria; and those agreed
28 by the American Rheumatism Association. The median prevalence estimate the RA for the total population in
29 South European Countries is 3.3 cases per 1000, and for developing countries 3.5 cases per 1000 3 . RA affects
30 0.5-1.0% of adults in developed countries and is 2-3 times more frequent in women than men 4 . The onset is
31 most frequent during the fourth and fifth decades of life with 80% of all patients developing the disease between
32 the ages of 35-50 years 5 . The overall prevalence of RA in Bangladesh is 0.7% in rural population and 0.4% in
33 urban population 6 .

34 RA is considered an autoimmune disease 7 and the overall systemic and articular inflammatory load drives the
35 destructive progression of the disease. In addition, the extent of inflammation has been linked to an increased
36 risk of cardiovascular mortality in patients with RA as compared to general population 8 . This is because the
37 patients with RA are more prone for accelerated atherosclerosis which in turn is a risk factor for cardiovascular
38 disease and thus there decreased survival in them 9 .

39 The metabolic syndrome is considered as one of the best known risk factors to the development of CVD. The
40 autoimmune systemic inflammatory response, along with the presence of metabolic syndrome doubles the risk for
41 fatal or non fatal CVD and coronary atherosclerosis, regardless of age and sex 10 . Rheumatoid arthritis has been
42 associated with increased prevalence of metabolic syndrome, but its role in the different characteristics of the
43 disease, such as disease duration, activity and treatment with glucocorticoids, is not well defined from a clinical
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4 IV. RESULTS

point of view, the relevance of metabolic syndrome derives from its strong association with the occurrence of
subclinical atherosclerosis, major adverse cardiovascular events and death. Atherosclerosis, the main determinant
of CV morbidity, and mortality occurs prematurely in RA. Patients with RA have an increased risk for CVD.
Metabolic syndrome occurs up to 45% of RA patients 11, 7?72 .

Metabolic syndrome previously known as syndrome X constitutes a cluster of abnormalities including
abdominal obesity, insulin resistance, hypertension, hypertriglyceridemia and decreased high density lipoprotein
cholesterol 13 and recognized it as multiplex of risk factors for cardiovascular diseases 14 . Syndrome X
has now been re-designated as metabolic syndrome after WHO named it so in 1999. WHO included several
parameters as the diagnostic criteria for metabolic syndrome such as presence of diabetes mellitus, hypertension,
hypertriglyceridemia and low serum HDL-cholesterol and high BMI. The National Cholesterol Education
programmes adult treatment panel III (NCEP-ATP III) report identified the metabolic syndrome as a multiplex
of risk factors for cardiovascular diseases that deserve more clinical attention 15 . Modified NCEP-ATP III
for metabolic syndrome includes raised fasting plasma glucose, hypertension, hypertriglyceridemia low serum
HDL-Cholesterol and increased waist circumference 13 .

Proinflammatory cytokines, tumour necrosis factor alpha (TNF-?7), interleukin-6 (1L-6) seen in patients with
RA contribute to insulin resistance which is the basic metabolic disorder seen in metabolic syndrome. Insulin
resistance leads to other metabolic disturbances, like hyperglycaemia, dyslipidemia 16 which independently
contribute to atherosclerosis and cardiovascular risk.

The basic pathology in RA is inflammation which in turn is the basis of atherosclerosis and this has led to
study the relationship between systemic inflammatory conditions such as RA and the risk for CVD. It was seen
that even in the absence of traditional coronary risk factors, women with RA have a 2-3 fold higher risk of CVD
17 . Also another study showed that patients with RA are 50% more likely to suffer a cardiovascular event than
subjects from the general population 18 .

Present study was designed in a small group of Bangladeshi population to observe the association of metabolic
syndrome in patients of Rheumatoid Arthritis.

2 II. Objective of the Study

The main objective of this study was to find out the association of metabolic syndrome in rheumatoid arthritis
patients as compared to healthy individuals.

3 III. Materials and Methods

This is a case control study and conducted from July 2014-June 2015 in the Department of Biochemistry, Dhaka
Medical College, Dhaka, Bangladesh. Study population included 50 adult diagnosed cases of rheumatoid arthritis
attending in Department of Medicine of Dhaka Medical College Hospital, Dhaka and 50 apparently healthy
individuals (attendants of patients and stuff members of the hospital) as control. Sample Size was one hundred
and purposive sampling was done. Rheumatoid arthritis patients were selected as per inclusion and exclusion
criteria. Diagnoses were done on the basis of revised criteria of ACR 2010 including: 1. Compatible clinical
history. 2. Physical examination of the patients. 3. Laboratory investigation in selected cases (ESR, CRP, RF,
X-ray, Anti-CCPA). Controls were selected by age and sex matched apparently healthy men and women. After
selection of the subjects, the objectives, natures, purpose and potential risk of all procedures used for the study
were explained in details and informed written consent were taken from both the patients or attendants and the
control. Particulars, detail history, clinical examination, physical and anthropometric measurements were taken
in a predesigned data collection form, from all the cases and controls .All data were recorded in a predesigned
data collection sheet. Continuous variables were expressed as mean + SD and were compared between groups of
patients by student’s ’t’ test. Categorical variables were compared using a chi-square test or Fischer’s exact test
as appropriate, and were presented as absolute frequencies with percentages. All p values were twotailed with
significance defined as p < 0.05 at the level of 95% confidence interval. All analysis was done using the SPSS
version 21 package for windows.

4 TIV. Results

Out of total 100 study subjects, 50 were RA cases and 50 were apparently healthy controls. Following results
were found in this study-Mean age was 41.94 (SD=£8.57) years in case and 39.62 (SD+9.26) years in control.
The case and control groups were age matched. In both groups maximum study subjects were in age group
41-50 years. In case maximum 22 (44.0%) patients were in age group 41-50 years and similarly in control group
maximum 20 (40.0) patients were in same group. Difference between two group was not statistically significant
(p>0.05). In both groups female was predominant than male. The case and control groups were sex matched.
When comparison of different anthropometric components of metabolic syndrome (BP & WC) in case and control
according to NCEP-ATPIII 2004. There were statistical significant difference in BP and WC between case and
control. Mean of systolic BP, Diastolic BP, WC and BMI were significantly higher in case group than control
group.
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Mean fasting plasma glucose and Triglyceride were significantly higher in case group than control group and
HDL-C was significantly lower in case group than control group. Mean of total cholesterol and LDL-C were
almost same in both groups.

6 Table II : Comparison of Fasting Plasma Glucose and Lipid
Profile between case and control

Unpaired t-test was done to measure the level of significance, p < 0.05 was significant In comparison to different
biochemical components of metabolic syndrome (FPG, HDL-C & TG) in case and control according to NCEP-
ATP III 2004, there were statistical significant difference in FPG, HDL-C and TG between case and control. Chi
square test was done to measure the level of significance. p < 0.05 was significant V.

7 Discussions

Rheumatoid Arthritis is a systemic inflammatory disorder characterized by chronic symmetric and erosive
synovitis that preferentially affects peripheral joints, with a prevalence of 0.5-1% in the population 19 . Emerging
epidemiological evidence suggests that CVDs account for approximately 50% of all RA associated deaths 20 .

Metabolic Syndrome is a cluster of cardiovascular risk factors including central obesity, atherogenic dys-
lipidemia, hypertension and glucose intolerance, and is a strong predictor of cardiovascular diseases, diabetes
and stroke 21 . Overlapping inflammatory pathways and genetic susceptibility may be potential biologic links
underlying this association 22 .

The age of the study participants ranged from (20-60) years. The mean age was found 41.91+£8.57 years in
cases and 39.62 +9.26 years in control group. The mean age difference was not found statistically significant
(p=0.197).

In the case group 17(34.0%) cases were males and 33 (66.0%) cases were females. In the control group there
were 23 (46.0%) were males and 27(54.0%) were females the difference of male female ration was not found
statistically significant (p=0.221) between two groups. This observation was consistent with the result of the
study 23 . They observed that age and sex are not important risk factors for metabolic syndrome.

Increased waist circumference (Abdominal obesity) was a notable feature in our study which was found
84.5+£10.3 cm in cases and 80.049.1 cm in controls, which showed significant difference between two groups
(p=0.025) statistically. This result is in agreement with that of other previous study 24, 25 .

In our study, it is observed a higher prevalence of metabolic syndrome among RA patients than the controls
(44% Vs 16%, p=0.002), which was similar to the results of well designed studies 774,26 .

These findings tend to support that, there is an association between RA and Metabolic syndrome in hospital
based RA patients in Bangladesh, which gives an insight into the pattern of co-morbidities of RA in our country.

In our study, the prevalence of high blood pressure was significantly high in cases than in controls. The mean
systolic Blood pressure was 132.7£12.46 mm of Hg in cases and 120.34+8.33 mm of Hg in controls (p=0.001)
and the mean diastolic BP was 83.9£8.8 mm of Hg in cases and 74.9£6.7 mm of Hg in controls (p=0.001). The
difference was statistically significant. These observation were consistent with the results of the others studies
26,27 . Possible explanation may be, insulin resistance or obesity activates sympathetic nervous system and
renin-angiotensin aldosteron system which subsequently results in hypertension.

Increased fasting plasma glucose was the most predominant feature (66%) contributing to increased prevalence
of metabolic syndrome in RA group in our study and it was significantly higher in cases than controls (66% Vs
4%). This result is supported by several previous studies.

In our study, it was observed that 36% patients had presented with hypertriglceridemia in case group and 6%
in control group which was statistically significant (p=0.001). In some studies 24,26 found insignificant difference
of triglyceride level between case and control and another study 23 found triglyceride is significantly higher in
control group in their study.

Regarding HDL-C, which is one of the biochemical components of metabolic Syndrome, it was found that 96%
of cases had reduced HDL-C in case group whereas it was 66% in control group which was statistically significant
(p=0.001), which was consistent with the findings of other studies 24,28 .

8 VI. Limitations

We have some limitations of this study like-? Small sample size, which may reduce the strength of the study. ?
The sample was taken purposively, so there may be a chance of bias which can influence the result.

9 VII. Conclusion

Although a broad and evolving literature supports that RA is associated with metabolic syndrome, the association
as well as their causal relationship is still unsettled. Exploration of these associations has practical consequence in
the management of both the disorders. In conclusion this study revealed that metabolic syndrome is associated
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Figure 1: Figure 3 :

In case group, 22 (44.0%) patients had

metabolic syndrome and in control group only 8 (16.0%)
subjects had metabolic syndrome. The difference
between these two groups was statistically significant

(p<0.05).

Metabolic syndrome Case n  Group p
(%) Control  value

n (%)

Yes 22 8 (16.0)
(44.0)

No 28 42 0.002
(56.0)  (84.0)

Total 50 50

(100.0)  (100.0)
Chi-square test was done to measure the level of significance, p < 0.05 was significant
Year 2016
DDDD)I

(

Figure 2: Table I :
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FPG and Lipid Profile

Fasting Plasma Glucose (mmol/1)
Total Cholesterol (mg/dl)

HDL-C (mg/dl)
LDL-C (mg/dl)

Triglyceride (mg/dl)

Biochemical components of metabolic syndrome

? 5.6 mmol/L
FPG < 5.6 mmol/L
HDL-C Male ? 40 mg/dl / Female ? 50 mg/dl

[Note: © 2016 Global Journals Inc. (US)]

Figure 3: Table III :

2 (4) 17 (34)
18 (36) 32 3 (6) 47 (94) 0.001
(64)
84 Year
2016
56 Yes No 16 Control Volume
XVI
Issue 1
Version
I
D DD
D)I
(
Group
Case Control
(Mean + SD) (Mean £ SD)
6.52 + 1.93 4.66 + 0.95
181.06 + 177.40 £+ 27.77
30.38
34.88 £ 7.02 42.72 £+ 7.02
118.34 + 110.40 £ 26.78
30.53
137.02 + 112.72 4+ 37.76
40.74
Group
Case Control p value
n (%) n (%)
33 (66) 2 (4)
17 (34) 48 (96) 0.001
48 (96) 33 (66) 0.001
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156 with RA. Therefore, in addition to the evaluation of RA, metabolic syndrome should be sort out in all RA
157 patients to reduce impending cardiovascular events.

'© 2016 Global Journals Inc. (US)
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