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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 population1. 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 vasculitis2.  

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 
CVD3. 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 patient4. 

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 subunits5. CRP activates the 
classical pathway of complement and consequently affects a host defense 
function mediated at least in part through elimination of pathogens6. In 
addition, CRP promotes the clearance of apoptotic cells, an effect that likely 
contributes to homeostasis in systemic autoimmune diseases7. 

Until recently, CRP is only routinely measured as a marker of 
inflammation in a variety of diseases as systemic autoimmune diseases like 
RA and ankylosing spondylitis, its level usually correlates with that of 
interleukin-68. 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 angina9. 

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 vessels10. This means 
that, a chronic inflammatory state as evidenced by elevated CRP levels 
results in significant damage to the arterial system11. 

In inflammatory arthritis (IA), LDL-C concentrations were found to 
be similar to its levels in age-matched, sex-matched and race-matched 
controls12. Moreover, insulin resistance has been previously reported in IA 
where it is associated with inflammation, obesity, low HDL-C and high 
triglycerides, which all reflect pathophysiological interactions13. 

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 RA14. 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 patients15. 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/m2) 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 
(μU/ml) x log glucose (mg/dl)16. A threshold QUICKI value of 0.337 was 
used for determination of decreased IS12. 

RESULTS 
The clustering of metabolic syndrome features was evaluated in this 

study using the paradigm proposed by Timar et al. (2000)3 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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study patients

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/m2) 24.9 (23.8-26.6) 26 (24.9-27.6) 
Waist circumference(cm) 94.1 (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, IS) in RA patients. 
 

C-reactive protein 
During disease activity After activity control  

Variable 
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 population17. 
Furthermore, the mortality rate from CHD increased by about two folds 
when compared to the general population18. The exact interacting 
mechanisms of these findings are not yet clear especially that dyslipidemia 
and coronary vasculitis do not account for these respective findings2. 

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 system19. 
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 plaques17. So, this finding confirms the 
previous suggestion that inflammatory acute phase response evidenced by 
elevated CRP is implicated in the pathogenesis of CHD in RA patients20. 
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)12, confirm the suggestion that RA may selects for subjects with low 
HDL-C and that RA and CHD may share a common predisposition21. 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 resistance22 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 considered24. 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 suppression25. 

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 
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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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 ةلأوعيا لأمراض القلب و المسببة ةالخطو ريم عوامل و لتقدراسة
 معدل وجود الدهون – الأنسولين حساسية - البروتين النشط(الدموية
 أو الرثيان المفصلي مجموعه من المرضى المصابين بفي) بالدم

 الفصال العظمي

**عمر دمجم هشام -عطوه توفيق عصام -*المصرى رشدى محمد  
 بكلية الطب جامعة الزقازيق و قسم *ة الروماتيزم و التأهيل والباثولوجيا الاآلينيكييقسم

   بكلية الطب جامعة القاهره**ةالامراض الباطني
  :المقدمة

 الرثيѧѧان المفѧѧصلي  معѧѧدل حѧѧدوث امѧѧراض الѧѧشريان التѧѧاجى لѧѧدى المرضѧѧى المѧѧصابون    إن
، و آذلك وجد    الفصال العظمي يعانون من مرض    يكون تقريبا ضعف ما يحدث لدى المرضى الذين         

 معѧدل حѧدوث أمѧراض       فѧي  يتعرضѧون لحѧوالى أربعѧة أضѧعاف زيѧاده            الرثيѧان المفѧصلي   ن مرضى   أ
 ي و أيѧѧضا وجѧѧد أن معѧѧدل حѧѧالات المѧѧوت نتيجѧѧة أمѧѧراض الѧѧشريان التѧѧاج  ة، الدمويѧѧةوعيѧѧلأالقلѧѧب و ا

و حتѧى الѧلآن لѧم يѧتم التعѧرف      . نييتزداد بمقدار الضعف تقريبѧا مقارنѧة بمѧا يحѧدث لѧدى النѧاس العѧاد             
علѧѧى آيفيѧѧة حѧѧدوث هѧѧذه الملاحظѧѧات و خاصѧѧة أن اضѧѧطراب نѧѧسبة الѧѧدهون بالѧѧدم والتهѧѧاب الѧѧشريان   

 وجѧѧد أن حѧѧالات الالتهѧѧاب ة الحقيقѧѧفѧѧيالتѧѧاجى لѧѧم تكѧѧن هѧѧى المѧѧسؤول الرئيѧѧسى عѧѧن هѧѧذه الاحѧѧداث ،  
 و التѧى قѧد تѧؤدى الѧى تѧدمر           معѧدل ارتفѧاع نѧسبة البѧروتين النѧشط بالѧدم            فѧي ة  المزمن تؤدى الѧى زيѧاد     

  .يبالجهاز الشريان
  :الهدف من البحث

 التѧى قѧد تѧؤدى    ة هو تقيѧيم مѧدى تѧأثير عوامѧل الخطѧور      ةو على هذا آان هدف هذه الدراس       
، وآѧذلك الѧدور الѧذى قѧد يلعبѧه الالتهѧاب             الدمويѧة  ةوعيѧ لألى زيѧادة معѧدل حѧدوث أمѧراض القلѧب و ا            إ

 ة مѧصاب  ة، مقارنѧة بمѧا قѧد يحѧدث لѧدى مجموعѧ            ن المفѧصلي  الرثيѧا بالمزمن لدى المرضѧى المѧصابون       
  .الفصال العظميبمرض 

  :مواد و طرق البحث
  :مجموعتينملت هذه الدراسه على ستون مرضا تم تقسيمهم الى تشا

ѧѧىلأ اةالمجموعѧѧول :ѧѧن ثلاثѧѧه مѧѧت مكونѧѧصابون ينو آانѧѧضا مѧѧصلي مريѧѧان المفѧѧ24 (الرثي 
 8.2 عامѧѧا ومتوسѧѧط وجѧѧود المѧѧرض لѧѧديهم هѧѧو    51.6آѧѧان متوسѧѧط أعمѧѧارهم  )  رجѧѧال6 –أمѧѧرأه 
 لأمѧѧراض ة الامريكيѧѧة مѧѧن قبѧѧل الكليѧѧةوقѧѧد تѧѧم اختيѧѧارهم بعѧѧد اسѧѧتيفاؤهم الѧѧشروط الموضѧѧوع . أعѧѧوام

  . م1988عام الروماتيزم 
 الفѧصال العظمѧي   ن مريѧضا مѧصابون بمѧرض        يشѧتملت علѧى ثلاثѧ     او قѧد    :  الثانيѧه  المجموعة

 عامѧا، و آѧذلك تѧم اختيѧارهم حѧسب المقѧاييس              53.2و آان متوسѧط أعمѧارهم       ) رجال 5 - مرأها25(
  .يالفصال العظمم  والخاصه بتقسيم و تشخيص حالات 1997الدوليه المنشوره عام 

         ѧملتهم الدراسѧع              ةقد تم فحص جميع الحالات التى شѧم جمѧذلك تѧا، و آѧا دقيقѧصا اآلينيكيѧفح 
تيѧѧه لجميѧѧع المرضѧѧى لآ اة ثѧѧم تѧѧم عمѧѧل الفحوصѧѧات المعمليѧѧصѧѧيام، سѧѧاعه 12عينѧات دم وريѧѧدى بعѧѧد  

  : شملتهم الدراسهذينال
  .قياس معدل الكوليستيرول الكلى -
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 .الكثافةقياس معدل الكوليستيرول عالى  -
 .الكثافةقياس معدل الكوليستيرول منخفض  -
 .الثلاثيةقياس معدل الدهون  -
 .قياس معدل الجلوآوز بالبلازما -
 .جود البروتين النشط بالبلازماقياس معدل و -
 . الصائملأنسوليناقياس معدل  -
  .حساب درجة حساسية الانسولين -

  :البحثنتائج 
أظهѧѧرت هѧѧذه الدراسѧѧه أن بعѧѧض عوامѧѧل الخطѧѧوره المѧѧسببه لامѧѧراض القلѧѧب و الاوعيѧѧه         

  :تشملالدمويه لم تظهر فروق ذات دلاله احصائيه بين مرضى المجموعتين، وهذه العوامل 
  .الشريانيدل ارتفاع ضغط الدم مع -
 .التاجي لوجود انتشار أمراض الشريان العائليالتاريخ  -
 .استخدام الاستروجين آعلاج -
  .معدل وزن الجسم -
 .مقياس الوسط عند مستوى السره -

 احѧѧصائيه بѧѧين أفѧѧراد المجمѧѧوعتين فيمѧѧا يتعلѧѧق بمعѧѧدل ة دلالѧѧوو أيѧѧضا لѧѧم يوجѧѧد أى فѧѧرق ذا
 ةبالنѧسب . ة وآѧذلك معѧدل الѧدهون الثلاثيѧ     ةو معدل الكوليѧستيرول مѧنخفض الكثافѧ       الكوليستيرول الكلى   

 لم يتضح وجود أى فروق ذات دلالѧه احѧصائيه فيمѧا يتعلѧق بمعѧدل وجѧود                   الرثيان المفصلي لمرضى  
  . العلاج أو لايستخدمونهفيالدهون بالدم بين الذين يستخدمون أى من مشتقات الكورتيزون 

ولѧى و   لأ ا ة مريضا مѧن المجموعѧ     13 في ة الكثاف يوليستيرول عال وقد وجد تدنى وجود الك    
  .ة و آان هذا التدنى ذات دلاله احصائية الثانية مرضى من المجموع5

ولѧى  لأ ا ة مريضا مѧن المجموعѧ     12 فيو آانت درجة حساسية الانسولين أقل من الطبيعى         
  .ةياحصائ لة وهذا الانخفاض آانت له دلاة مرضى من المجموعه الثاني8و 

  :الاســتـنـتاج
ѧѧذه الدراسѧѧن هѧѧستنتج مѧѧادةنѧѧود زيѧѧي ة وجѧѧورفѧѧل الخطѧѧة عوامѧѧراض ة المؤديѧѧادة أمѧѧى زيѧѧال 

آثر مما وجد لѧدى هѧؤلاء الѧذين    أ الرثيان المفصلين  ي لدى المرضى المصاب   ةوعيه الدموي لأالقلب و ا  
بѧروتين  ، و أتѧضح أن أهѧم عوامѧل الخطѧوره آѧان زيѧادة معѧدل ال            الفصال العظمѧي  يعانون من مرض    

 . بالدمةالنشط و قلة حساسية الانسولين و تدنى معدل الكوليستيرول عالى الكثاف


