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ABSTRACT

Hypothesis: The incidence of coronary heart diseases
(CHD) in RA patients is nearly twice its incidence in OA
patients. Also, RA patients experience four fold increases in
cardiovascular events. Furthermore, the mortality rate from
CHD increased by about two folds when compared to the
general population. The exact interacting mechanisms of these
findings are not yet clear especially that dyslipidemia and
coronary vasculitis do not account for these respective findings.
In fact, a chronic inflammatory state evidenced by elevated CRP
levels can result in significant damages to the arterial system.

Aim of Work: This study was designed to evaluate the
extent of cardiovascular risk factors in RA patients and the role
of inflammatory activity in their incidence via its comparison
comprehensively in OA patients as a control group.

Subjects and Methods: Sixty patients were included in
this study. They were divided into two groups. The first group
consisted of thirty patients (24 females and 6 males) fulfilling
the criteria of the American College of Rheumatology for the
classification of RA. The mean age and disease duration for
these patients were 51.6 + 3.5 and 8.2 + 2.1 years respectively.
The second group included thirty age-matched (mean 53.2 +
2.8), sex-matched (25 women and 5 men) consecutive OA
patients. All patients were selected from the Outpatient Clinics
of Dr. Erfan General Hospitals, Kingdom of Saudi Arabia.
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Venous blood samples were obtained after a 12 overnight
fasting. Plasma was assayed for total cholesterol (TC), HDL-C,
LDL-C, triglycerides and plasma glucose. Lipid profile was
done using the enzymatic method. Also; determination of the
ultra sensitive CRP (Tina'quant CRP latex enhanced
immunoturbidimetric assay) was done. Fasting serum insulin
was measured using radio-immuno-assay (RIA). Insulin
sensitivity (IS) was estimated by the quantitative insulin
sensitivity check index (QUICKI).

Results: The study showed some cardiovascular risk
factors that displayed no significant differences between RA and
OA patients with p value > 0.05. These factors included
frequency of hypertension, family history for coronary heart
disease, estrogen use, BMI and waist circumference. Also, both
groups showed no significant differences in TC (216 + 21 in RA
& 222 + 18 mg/dl in OA patients), LDL-C (133 + 11 in RA &
136 + 9 mg/dl in OA patients) and triglycerides (163 + 28 in RA
& 158 +24.5 mg/dl in OA patients). There were no significant
differences in the lipid profile values in glucocorticoid and non-
glucocorticoid RA users with p value > 0.05. HDL-C levels
decreased below normal in 13 RA patients while decreased
values were detected in 5 OA patients (p< 0.001). The IS was
below normal in 12 RA patients while it decreased in 8 OA
patients (p> 0.05).

Conclusion: The prevalence of cardiovascular risk
factors in RA patients as a part of the inflammatory arthritis is
greater than that noticed in OA patients. These include the acute
phase response evidenced by elevated CRP, decreased IS and
HDL-C levels.

INTRODUCTION

Rheumatoid arthritis (RA) patients experience a markedly increased
frequency of cardiovascular disease (CVD) as compared with osteoarthritis
(OA) patients and the general population’. This high incidence of
arteriosclerotic CVD is considered one of the major causes of death in RA
patients. The exact mechanisms of this high incidence are not clear
especially that it is not explained by dyslipidemias and coronary vasculitis®.

Metabolic syndrome is a cluster of cardiovascular risk factors that
include obesity, high blood pressure, low high density lipoprotein-
cholesterol (HDL-C), high triglycerides and insulin resistance which is
considered the key defect in this syndrome. These features tend to appear in
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some individuals (10-20 %) and increase the risk for type II diabetes and
CVD?. Searching for these metabolic defects together with determination of
the low density lipoprotein-cholesterol (LDL-C) is considered the pivotal
assessment of cardiovascular risk factors in the individual patient®.

C-reactive protein (CRP) is a 110 KDa non-specific acute phase
protein produced by the liver in response to tissue injury, infection and
inflammation and made up of five identical subunits®. CRP activates the
classical pathway of complement and consequently affects a host defense
function mediated at least in part through elimination of pathogens®. In
addition, CRP promotes the clearance of apoptotic cells, an effect that likely
contributes to homeostasis in systemic autoimmune diseases’.

Until recently, CRP is only routinely measured as a marker of
inflammation in a variety of diseases as systemic autoimmune diseases like
RA and ankgllosing spondylitis, its level usually correlates with that of
interleukin-6". However, it has been a growing interest as regard the value
of serum CRP determination in other medical illnesses where the
inflammation is more subtle as in patients with circulatory problems. It has
been found that, the higher the serum CRP levels, the greater the mortality
risk in patients with stable or unstable angina®.

Research on CRP indicates that cholesterol-filled plaques in the
blood vessels may not pose any real changes unless they are affected by
inflammation, which weakens the plaques, making them more vulnerable to
bursting or pinching off a clot that can block coronary vessels'®. This means
that, a chronic inflammatory state as evidenced by elevated CRP levels

results in significant damage to the arterial system™.

In inflammatory arthritis (IA), LDL-C concentrations were found to
be similar to its levels in age-matched, sex-matched and race-matched
controls*2. Moreover, insulin resistance has been previously reported in A
where it is associated with inflammation, obesity, low HDL-C and high
triglycerides, which all reflect pathophysiological interactions®.

Aim of Study:

So, the aim of this study was to assess cardiovascular risk factors in
RA patients (as a part of inflammatory arthritis) comprehensively with
osteoarthritis (OA) patients, aiming to document the previous reports about
increased incidence of cardiovascular risk factors in RA patients.
Furthermore, it aims to study the clustering of cardiovascular risk factors in
RA as described in the metabolic syndrome.
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SUBJECTS AND METHODS

Sixty patients were included in this study. They were divided into
two groups. The first group consisted of thirty patients (24 women and 6
men) meeting the criteria of the American College of Rheumatology for the
classification of RA™. The mean age and disease duration for these patients
were 51.6 + 3.5 and 8.2 + 2.1 years respectively. The second group had
included thirty age-matched (mean 53.2 + 2.8), sex-matched (25 women and
5 men) consecutive OA patients’®. All patients were selected from the
Outpatient Clinics of Dr. Erfan General Hospitals, Jeddah, Kingdom of
Saudi Arabia.

Clinical assessment of the study patients included proper history
taking particularly detailed family history of premature coronary heart
disease in addition to history of full medications taken by the included
patients at the time of the study.

Exclusion criteria included; intake of lipid lowering agents, cigarette
smoking and alcohol consumption. Also, none of the patients were
following any dietary advice at the time of the study. All the patients
included showed no history of previous diagnosis of diabetes mellitus or
intake of hypoglycemic medications. The patients were considered
hypertensive with a blood pressure > 140/90 mmHg or were on
antihypertensive agents (blood pressure measured on three separate
occasions). Moreover, all patients were subjected to calculation of body
mass index (BMI; kg/m?) and measurement of the waist circumference (cm)
at the umbilical level.

Venous blood samples were obtained after a 12 hour overnight
fasting. Plasma was assayed for total cholesterol (TC), HDL-C, LDL-C,
triglycerides and plasma glucose. Lipid profile was done using the
enzymatic method. Also; determination of the ultra sensitive CRP
(Tina'quant CRP latex enhanced immunoturbidimetric assay) was done.
Fasting serum insulin was measured using radio-immuno-assay (RIA).
Insulin sensitivity (IS) was estimated by the quantitative insulin sensitivity
check index (QUICKI) through using the following formula 1/log insulin
(pU/ml) x log glucose (mg/dl)*®. A threshold QUICKI value of 0.337 was
used for determination of decreased IS™.

RESULTS

The clustering of metabolic syndrome features was evaluated in this
study using the paradigm proposed by Timar et al. (2000)* in which
decreased IS was associated with obesity, inflammation , low HDL-C and
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high triglycerides. The medications taken by the study patients are presented
in table (1) & Fig. (1). All results were expressed as a mean + SD.

Table (1): Medications taken by RA and OA patients.

Medication RA ( n=30) OA (n=30)
Antihypertensive 15 (50%) 12 (40%)
Estrogen 3 (10%) 6 (20%)
Prednisone 6 (20%) 0 (0)
DMARDs 15 (50%) 0(0)
NSAIDs 18 (60%) 21 (70%)
Glucosamine 0(0) 3 (10%)

- Data were presented as n (%)
- DMARDs, disease modifying agents, including methotrexate (10), sulfasalazine
(2), chloroquine (2), azathioprine (2), all given in combination or as monotherapy.
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Fig. (1): Medications taken by the study patients: - NSAIDs, nonsteroidal anti-
inflammatory drugs.

The study showed some cardiovascular risk factors that displayed no
significant differences between RA and OA patients with p value > 0.05.
These factors included frequency of hypertension, family history for
coronary heart disease, estrogen use, BMI and waist circumference. Also,
both groups showed no significant differences in TC (216 + 21 in RA & 222
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+ 18 mg/dl in OA patients), LDL-C (133 + 11 in RA & 136 + 9 mg/dl in OA
patients) and triglycerides (163 + 28 in RA & 158 + 24.5 mg/dl in OA
patients). There were no significant differences in the lipid profile values in
glucocorticoid and non-glucocorticoid RA users with p value > 0.05. All
similar risk factors were summarized in table (2) & Fig. (2).

Table (2): Cardiovascular risk factors that was insignificantly different between RA

and OA patients (p > 0.05):

Risk factor RA (n=30) 0A (n=30)
Incidence of hypertension 15 (50%) 12 (40%)
Family history of CHD 6 (20%) 5(17%)
Estrogen use 3 (10%) 2 (7%)

Body mass index(kg/m?)

24.9 (23.8-26.6)

26 (24.9-27.6)

Waist circumference(cm)

941 (88.2-97.9)

92.1(88.2-96.4)

Total cholesterol (mg/dl)’ 216 + 21 222 +18
LDL-C ( mg/dl) 133 + 11 136 +9
Triglycerides (mg/dl) 163 + 28 158 + 24.5
- Data were presented as n (%) or mean + SD.
- CHD, Coronary heart disease.
- LDL-C, low density lipoprotein cholesterol.
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HDL-C was 44.5 + 4.8 mg/dl in RA patients and 51.8 + 2.3 mg/dl in
OA patients. HDL-C levels decreased below normal in 13 RA patients while
decreased values were detected in 5 OA patients (p< 0.001). The insulin
sensitivity detected by QUICKI was 0.342 + 0.023 in RA patients, while its
value in OA patients was 0.357 + 0.027. The IS was below normal in 12 RA
patients while it decreased in 8 OA patients (p> 0.05).

The acute phase response was evaluated by measurement of the
ultrasensitive CRP. Its level in RA patients was 16.5 + 4.8 mg/L and was
2.2 + 0.5 mg/L in OA patients.16 RA patients had CRP values > 8mg/L ,
among them 12 were hypertensive as compared with only 3 hypertensive
RA patients with a CRP levels < 8 mg/L ( p<0.05 ). These findings suggest
that a high CRP levels was associated with the presence of hypertension.
Only 2 OA patients had CRP levels > 8 mg/L.

The acute phase response evidenced by increased CRP levels in RA
patients was associated with decrease IS (p = 0.015) and low HDL-C (p =
0.033). After controlling CRP, the QUICKI values were insignificantly
different (p= 0.06) but HDL-C remained lower in RA patients when
compared to OA patients (p = 0.03). On the other hand, QUICKI was not
significantly associated with HDL-C and triglycerides in OA patients.

Table (3): Correlation analysis between CRP and cardiovascular risk factors
(HDL-C, 1S) in RA patients.

C-reactive protein

Variable During disease activity After activity control

p value Significance p value Significance
Insulin sensitivity 0.015 S 0.06 NS
HDL-C 0.033 S 0.03 S

- HDL-C high density lipoprotein —cholesterol
- S, significant
- NS, non-significant.

DISCUSSION

The incidence of CHD in RA patients is nearly twice its incidence in
OA patients. Also, RA patients experience four fold increases in
cardiovascular events when compared to the general population'’.
Furthermore, the mortality rate from CHD increased by about two folds
when compared to the general population'®. The exact interacting
mechanisms of these findings are not yet clear especially that dyslipidemia
and coronary vasculitis do not account for these respective ﬁndingsz.

The production of CRP is considered an essential component of the
inflammatory process and its measurement correlates with the degree of
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inflammatory activities. In fact, a chronic inflammatory state evidenced by
elevated CRP levels can result in significant damage to the arterial system™.
So, this study was designed to evaluate the extent of cardiovascular risk
factors in RA patients and the role of inflammatory activity in their
incidence via its comparison comprehensively in OA patients as a control
group.

This study showed as expected that CRP levels were higher in RA
patients as compared to OA patients. Now it is known that CRP contributes
to atherosclerosis through its localization in the atheromatous plaques and
stimulation of macrophages to produce tissue factor, an important
procoagulant found in atheromatous plaques’’. So, this finding confirms the
previous suggestion that inflammatory acute phase response evidenced bg/
elevated CRP is implicated in the pathogenesis of CHD in RA patients®.
Also, it can explain the increased incidence of hypertension encountered in
RA patients included in this study.

Furthermore, IS and HDL-C concentrations were lower in RA
patients in comparison to OA patients. This lower level was significantly
associated with the higher CRP levels elicited in RA patients. These data
which are concomitant to previous findings reported by Dessein et al.
(2002)'2, confirm the suggestion that RA may selects for subjects with low
HDL-C and that RA and CHD may share a common predisposition®’. So,
genetic linkage studies may be indicated to confirm whether HDL-C
concentrations are intrinsically low in RA patients.

Although OA can be associated with insulin resistance? and
dyslipidemia23, both IS and HDL-C were still significantly lower in RA
patients as compared with OA patients. It is well known that psychosocial
stresses and other environmental factors related abnormalities in cortisol,
sex steroids and growth hormone secretion can be related to the
predisposition of insulin resistance and other metabolic features, so, the role
of these stressors in decreased IS which is a pivotal mechanism in the
metabolic syndrome should be considered®’. Also, it was interesting that
patients on glucocorticoids and/or DMARDs experienced no significant
differences in IS and HDL-C when compared to the non-users. For that
reason, exclusion of patients on these agents may be indicated in further
studies especially that, both glucocorticoids and DMARDs were shown to
attenuate insulin resistance in inflammatory arthritis, an effect which was
related to acute phase response suppressionzs.

Conclusion

The prevalence of cardiovascular risk factors in RA patients as a part
of inflammatory arthritis is greater than that noticed in OA patients. These

330



Egypt Rheumatol Rehab Vol. 30. No. 3, May, 2003

include the acute phase response evidenced by elevated CRP, decreased IS
and HDL-C levels. The interaction of these risk factors in the pathogenesis
of enhanced atherosclerosis in RA patients requires further evaluation.
Meanwhile, control of inflammatory activity in these patients will
significantly decrease the damage of arterial system so reduces the incidence
of this fatal risk.
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