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ABSTRACT: 

Aim of the work: To evaluate the role of anti-cyclic citrullinated peptide (anti ccp) 

antibodies; as an immunological marker which have been shown to be highly specific 

for RA and
 
is predictor of disease severity; and also to evaluate the insulin resistance; 

as a key defect in the metabolic syndrome; for detection of early and sub-clinical 

atherosclerosis in rheumatoid arthritis patients. Also, to determine the specificity and 

sensitivity of anti-ccp and insulin resistance in evaluation of asymptomatic 

atherosclerotic RA patients.  

Patients and methods: Fifty six (56) patients with rheumatoid arthritis were included 

in the present study. Nineteen (19) age and sex matched healthy subjects were 

recruited as controls for laboratory investigations and duplex ultrasonographic 

evaluation. All patients underwent a complete history review, clinical, laboratory, 

radiological examination, Duplex Ultrasonography of both carotids and Ultra-

sonography to right brachial artery to detect endothelial function. 

Results: There was a significant difference between patients and controls as regarding 

the mean, maximum, left IMT which was significantly higher in the first group 

(p<0.05). The overall prevalence of atherosclerosis in the studied patients was 30.37% 

all of them had thickened intima and only of them 5.4% had atherosclerotic plaque. 

Meanwhile, one (5.3%) of the controls had thickend intima with no detected plaque 

formation. The flow-mediated dilatation (endothelial dependent dilatation) in our 

study was significantly impaired in RA patients when compared to controls However, 

GTN responses did not differ between RA and controls. 

A significant difference was found in HOMA-2 IR values (p< 0.05) between patient 

and control. Meanwhile, a statistically significant correlation was observed between 

thickened intima and flow mediated dilatation HOMA-2 IR values and a negative 

correlation between insulin resistance and post FMD, FMD dilatation percent and 

dilatation ratio as parameters which asses the endothelial function in RA patients. 

There was association between anti-ccp and thickened intima media thickness and 

presence of plaques with a significant negative correlation between anti-ccp  and 

endothelial function parameters in RA patients; FMD dilatation percent and dilatation 

ratio ( 0.005* and 0.001** respectively) and also it has a significant correlation with 

ultrasonographic duplex findings of carotid arteries. 

Conclusions: There was significant association between IR and of subclinical 

atherosclerosis in our RA patients. Anti-CCP is a useful serological test for esta-

blishing the diagnosis of rheumatoid arthritis and is associated with disease severity 

and we found association between anti-ccp and subclinical atherosclerosis in RA.  

KEY WORDS:  
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INTRODUCTION: 

    Rheumatoid arthritis is a 

chronic inflammatory disease. Cardio-

vascular events are the most important 

cause of mortality and morbidity in 

patients with rheumatoid arthritis 

(Ozbalkan et al., 2010). CVD mortality 

in RA appears
 
to be predicted by the 

level of disease activity and severity
 
of 

joint damage and extra-articular mani-

festations. Some
 

immunological 

markers, such as rheumatoid factor and 

anti-cyclic citrullinated peptide (anti-

CCP) are more encountered in RA 

with extra-articular
 

manifestations, 

anti-cyclic citrullinated peptide (anti-

CCP)
 
antibodies have been shown to 

be highly specific for RA and
 
are more  

predictors, (even stronger ) of disease 

severity and activity than rheumatoid
 

factor. But until now; their association 

with CVD morbidity has
 

not been 

examined by enough study (Gerli et 

al.,
 
2008). 

 

Traditional risk factors which 

known to promote and accelerate the 

progression of atherosclerotic lesions 

are not common in patients with RA. 

There is other mechanisms play more 

effective roles in the increased 

cardiovascular complications of RA 

patients (Del Rincon et al., 2001, 

Pamuk et al., 2006 and La Montagna et 

al., 2007) 

 

Insulin resistance is a 

pathogenetic factor in the metabolic 

syndrome and considers being the key 

defect in the metabolic syndrome. IR is 

associated with atherosclerotic risk 

factors which included in the metabolic 

syndrome like hypertension, hyperlipi-

demia, and obesity that subsequently 

accelerate the development and 

progression of atherosclerosis;
 
it was 

reported that there was peripheral IR 

associated with carotid as well as 

coronary artery atherosclerosis in RA  

patients and related to disease activity 

in absence of metabolic syndrome 

features; so impaired insulin sensitivity 

further predicts cardiovascular disease 

independent of other metabolic synd-

rome features (Timar  et al., 2000, 

Fujiwara  et al., 2003 and Eckel  et al., 

2005) . 

   

Therefore, outcome-based 

studies should be performed to assess 

the value of homeostasis model assess-

ment of insulin resistance (HOMA-IR) 

[using the formula = (insulin (uU/ml) × 

glucose (mmol/l)) ÷ 22.5)] in RA, as 

an alternative and more sensitive 

approach should be devised to predict 

the cardiovascular risk in RA (Dessein  

et al., 2006, La Montagna et al., 2007 

and Patrick et al., 2007 ).  

 

Subclinical atherosclerosis can 

be demonstrated by an increased main 

carotid artery intima-media thickness 

(IMT), a good marker of generalized 

atherosclerosis. Measurement of caro-

tid artery IMT is a noninvasive, sensi-

tive, cost-effective method to deter-

mine subclinical atherosclerosis and to 

diagnose at-risk patient groups (Park et 

al., 2002 and Del Rincon et al., 2003). 

 

THE AIM OF THIS STUDY: 

Is to evaluate the role of anti-

cyclic citrullinated peptide (anti ccp) 

antibodies; as an immunological 

marker which have been shown to be 

highly specific for RA and
 
is predictor 

of disease severity; and also to 

evaluate the insulin resistance; as a key 

defect in the metabolic syndrome; for 

detection of early and sub-clinical 

atherosclerosis in rheumatoid arthritis 

patients. Also, to determine the speci-

ficity and sensitivity of anti-ccp and 

insulin resistance in evaluation of 

asymptomatic atherosclerotic RA 

patients.   

 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ozbalkan%20Z%22%5BAuthor%5D
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PATIENTS AND METHODS: 

Fifty six (56) patients with 

rheumatoid arthritis were included in 

the present study; (47) women and (9) 

men, their age ranged from (21-49 

years) and disease duration ranged 

from six months to fifteen years. 

Nineteen (19) age and sex matched 

healthy subjects were recruited as cont-

rols for laboratory investigations and 

duplex ultrasonographic evaluation.  

 

Exclusion criteria:  
Control and RA patients with 

known atherosclerotic complications 

such as stroke and MI; those 

undergoing hemodialysis; patients with 

peripheral vascular disease, malign-

nancy, or infections; and hypertensive 

and diabetic patients were excluded. 

 

All patients underwent a 

complete history review, clinical 

examination, laboratory (routine and 

special Laboratory investigation; Anti -

cyclic citrullinated peptide Anti-CCP, 

Highly sensitive C- reactive protein 

(ELIZA) and  Insulin and calculation 

of Insulin resistance IR by HOMA2-IR 

method), radiological examination 

(Anteroposterior radiographs of both 

hands and feet were done and scored 

by Simple Erosion Narrowing Score 

(SENS) was used for x-ray scoring).,  

 

Duplex Ultrasonography of 

both carotids to determine the intimae 

media thickness (IMT) and to detect 

carotid plaques. The mean IMT (the 

mean of both right and left side) was 

assessed. At the same time the 

maximum IMT (the highest value 

either right or left) was also assessed. 

IMT is consider abnormal if > .072 cm 

and Ultrasonography to right brachial 

artery to detect endothelial function 

that FMD, GTN, and dilatation were 

calculated as follows: 

FMD ={( Post FMD - Pre FMD)/Pre 

FMD}x 100. 

GTN ={( Post GTN - Pre GTN)/Pre 

GTN}x 100.  

 Dilatation ratio= FMD/GTN. 

    

STATISTICAL ANALYSIS 

The statistical analysis was 

performed using SPSS 17.0. The 

following statistics were carried out: 

 

The range, means and standard 

deviation were calculated for interval 

and ordinary variables and frequencies 

and percentages for categorical 

variables (Bland, 1987). 

 

Comparisons were done by two 

procedures* Student's t-test: The 

independent samples T test was used to 

compare the means of two groups of 

cases. And* the chi-squared (²) test:  

The ² is a nonparametric measure of 

the statistical independence of the 

categories of two variables measured 

on the nominal or dichotomous scale. 

We used the ² test to test the 

significance of the differences between 

the two groups in categorical variables.  

 

The Bivariate Correlations 

procedure computes Pearson’s corre-

lation coefficient with its significance 

levels. Pearson’s correlation coeffi-

cient is a measure of linear association. 

      

Sensitivity, specificity, positive 

and negative predictive values were 

calculated according to the their 

equations 

 

RESULTS: 
This study was carried out on 

56 rheumatoid arthritis patients 

fulfilling the American College of 

Rheumatology (ACR) 1987 criteria for 

the classification of rheumatoid 

arthritis (Appendix A) and 19; age and 

sex matched healthy controls. 

 

The demographic data of the 

RA patients and controls are shown in 
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table 1. And table 2 shows the 

Prevalence of insulin resistance and 

metabolic syndrome in rheumatoid 

arthritis patients and controls. A 

significant difference was found in 

HOMA-2 IR values (P = 0.005) 

between patient and control, whereas 

no significant difference emerged in 

the prevalence of metabolic syndrome 

or one or two of its factors.  

 

Table 3 shows a comparison of 

parameters which asses the endothelial 

function between all   the 56 RA 

patients and the 1 9 controls; Post 

FMD; (P= 0.0001), FMD dilatation 

percent (P = 0.0001) and dilatation 

ratio (p= 0.0001) were significantly 

lower in patient than controls. 

 

Table 4 shows a comparison 

between 56 RA patients 19 controls 

with respect to ultrasonographic 

duplex findings of carotid arteries the 

mean, maximum and left IMT were 

significantly higher in patients 

compared to the controls. 

 

Table 5 shows the overall 

prevalence of premature atheros-

clerosis in RA patients and controls: in 

the first 17 patient has thickened IMT 

(30.36%) and only 3 patients (5.4 %) 

had atherosclerotic plaque; meanwhile, 

only one (5.3%) of controls had 

thickened intima with no detected 

plaque formation. 

      

By comparing the  laboratory 

measured parameters in patient and 

control groups as shown in table 6; the 

mean levels of Hg  was significantly 

lower in the patient group than in 

control group,  while the mean levels 

of ESR, US-CRP, RF, Anti-ccp, and 

HOMA28-IR were significantly higher 

in the patients group compared to 

control group.  
 

        Table 7 shows the anthropometric  

features, traditional cardiovascular risk 

factors, HOMA2-IR values and disease 

features in two groups divided 

according to the IMT more than 0.72 

mm or equal or less than 0.72 mm. A 

significant difference were detected in 

both duration of the disease (P= 

0.0001) and age (P= 0.01). Also there 

are significant  difference in DAS28 

(P= 0.02), Anti CCP  (P= 0.001), Us-

CRP (P = 0.0001) and HOMA2-IR (P 

= 0.003); 

 

Table 8 shows negative 

correlation between insulin resistance 

and post FMD,FM D dilatation percent 

and dilatation ratio (0.005 and 0.01 

respectively) as parameters which 

asses the endothelial function in RA 

patients. And significant correlation 

was fond with ultrasonographic duplex 

findings IMT of carotid arteries as 

shown in Table 9. 

 

Table 10  There is association 

between Anti-ccp and thickened intima 

media thickness and presence of 

plaques  with a significant negative 

correlation between Anti-ccp  and 

endothelial function parameters in RA 

patients; FMD dilatation percent and 

dilatation ratio (0.005 and 0.001 

respectively) and also it has a 

significant correlation with ultrasono-

graphic duplex findings of carotid 

arteries as shown in table 11 

 

As shown in Table 12 the 

sensitivity of anti ccp was less (94.12 

%) than that of insulin resistance 

(100%) and its specificity was higher 

(46.15%) than that of IR (12.82%). 

And the positive predictive values of 

both of them were nearly equal, while 

the negative predictive value of IR was 

slightly greater.  
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Table (1): 
 

P-

value 

Control  

(N = 19) 

Patients 

(N = 56) 

 

0.350                                                                                 22-49 21-49 Range Age 

 34.6±8.22 36.50±7.22 Mean±St.D. 

0.977 3 (15.8%) 9 (16.07%) Male  

Sex 16(84.2%) 47 (83.92%) Female 

 

 

Table (2):  

 

 RA patien 

(n=56) 
Controls 
(n=19) 

P 

Presence   of insulin resistance 

(HOMA2–IR  >1) n(% ) 

51of 56 patients 

(91.1%) 

7 of 19 controls                                                                                                                                                                                                           

(36.8%) 

0 .005 

Presence of one feature of 

Metabolic syndrome, n (%) 

27(48.2%) 
10(52%) 

0.647 

Presence of two feature of 

Metabolic syndrome, n (%) 

15(26.8%) 
2(10.56%) 

0.616 

Presence of three features of 

Metabolic syndrome, n (%) 

2(3.6%) 
1(5.3%) 

0.398 

        HOMA2-IR= Homeostasis model assessment, IR= insulin resistance. 

 

 

Table 3: 

 

 RA patients 

(n=56) 

Controls  

(n=19) 
P 

Pre.fmd(average) Mean±SD 3.69 ± 0.51 3.9 ± 0.49 0.121 

Post.fmd(average) Mean±SD 4.32 ± 0.60 5.11 ± 0.52 0.0001 

Fmd dilatation % Mean±SD 17.30 ± 7.72 28.52 ± 10.11 0.0001 

Pre.GTN(average) Mean±SD 3.71 ± 0.54 3.91 ± 0.49 0.150 

post.GTN(average) Mean±SD 4.63 ± 0.72 4.89 ± 0.62 0.131 

GTN.dilatation  % Mean±SD 24.87 ± 9.02 25.72 ± 9.67 0.727 

Dilatation ratio Mean±SD 0.71 ± 0.261 1.078 ± 0.189 0.0001 

 FMD= flow mediated dilatation , GTN= glyceryltrinitrate. 

 

 

Table (4): Comparison of Ultrasonographic duplex findings in RA patients and controls 

 

 RA patients 

(n = 56) 
Controls (n = 19) P 

Mean IMT Mean ± SD 0.057 ± 0.016 0.050 ± 0.007 0.018 

Lt. IMT Mean ± SD 0.057 ± 0.016 0.049 ± 0.008 0.01 

Rt. IMT Mean ± SD 0.068 ± 0.087 0.0495 ± 0.0869 0.11 

Maximum        Mean ± SD 0.0597 ± 0.017 0.0526 ± 0.008 0.02 

   IMT= intema media thickness 
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Table (5): Prevalence of premature atherosclerosis in RA patients and controls 

 

Controls (n = 19) RA  patients (n = 56)  

Frequency Frequency Premature atherosclerosis 

1(5.3%) 17 (30.36%) Thickened intima 

0 (0%) 3 (5.4%) Plaque 

 

 

Table (6): Laboratory features of RA patients and controls: 

 

 RA patient (n = 56) Controls (n =19) 

Mean±SD Mean±SD P 

Hb(gm%) 11.82 ± 2.04 12.82±1.79 0.05 

WBCs (/mm) 6.08 ± 2.28 7.46±2.74 0.5 

Platelets ( /mm) 286.68 ± 88.33 269.79±60.95 0.4 

ESR (mm/hr) 40.82 ± 42.27 16.26±8,74 0.0001 

FBS (mg%) 90.7 ± 17.43 88.42 ± 10.27 0.5 

AlT 23.05 ± 11.61 21.37 ± 8.32 0.5 

AsT 24.73 ± 21.14 24.37 ± 8.48 0.9 

Total 

cholesterol(mg/dl) 
166.25 ± 30.76 170.42 ± 36.65 0.63 

Triglycerides(mg/dl) 90.70 ± 30.72 81.42 ± 26.8 0.22 

HDL(mg/dl) 42.8 ± 3.4 42.37 ± 4.4 0.63 

LDL(mg/dl) 114.45 ± 33.4 8 122.26 ± 35.41 0.406 

RF 90.85 ± 203.48 0.87 ± 0.45 0.001 

Anti ccp 85.11 ± 81.98 0.86 ± 0.46 0.0001 

US –CRP 70.4 ± 61.71 0.54 ± 0.64 0.0001 

HOMA2- IR 87.96 ± 270 5.34 ± 8.4 0.02 

Hb= Hemoglobin, WBC= White Blood Cells, ESR=  Erythrocyte Sedimentation Rate, 

FBS= Fasting Blood Sugare,  AlT= Alanine transaminase,  AsT= Aspertate 

transaminase , HOMA2-IR= Homeostasis model assessment, IR= insulin resistance, 

RF= rheumatoid factor. 
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Table (7): Comparison of RA patients features with an increased and normal mean IMT 

 

IMT= intima media thickness, DAS28= disease activity score, BMI=body mass index, 

BP= blood pressure, Us-CRP=ultra sensitive c-reactive protein, IR= insulin resistance, 

HDL= high density lipoprotein, LDL= low density lipoprotein, Anti-ccp= anti cyclic 

citrullinated peptide. 

 

 

Table (8): Correlation between insulin resistance and endothelial function in RA patients 

  

Endothelial function 

 

IR 

(r) P 

Pre.fmd(average) 0.139 0.308 

Post.fmd(average) -0.091 0.04 

Fmd dilatation  %  -0.403 0.005 

Pre.GTN(average) 0.141 0.23 

post.GTN(average) 0.039 0.715 

GTN dilatation  % 0.123 0.301 

Dilatation ratio -0.112 0.012 

  (r)= Correlation coefficient, FMD= flow mediated dilatation,  

   GTN= glyceryltrinitrate. 

IMT > 

0.72mm 

N = 17 

IMT < 

0.72mm 

N = 39 

 

0.01 40.12 ± 6.5 34.9 ± 6.9 Age 

0.0001 8.8 ± 4.5 4.8 ± 3.06 Disease duration 

0.02 5.8 ± 1.5 4.85 ± 1.35 DAS28 

0.23 24.5 ± 8.2 26.7 ± 5.4 Obesity(BMI) 

0.37 120.29 ± 10.38 117.23 ± 8.13 Systolic BP (mm/Hg) 

0.21 78.82 ± 5.16 76.81 ± 4.83 Diastolic BP 

0.0001 120.79 ± 53.89 48.48 ± 51.599  Us-CRP              

0.003 244.75 ± 456.7 19.61 ± 43.5 IR 

0.132 175.7 ± 34.4 162.15 ± 28.6 Cholesterol 

0.21 98.8 ± 30.15 87.1 ± 30.6 Triglyceride 

0.07 42.85 ±3.3 43.33 ± 4.4 HDL 

0.2 123.24 ±37.2 110.62 ± 31.45 LDL 

0.005 
1335.88 ± 

1621.5 

748.21 ± 

942.575 
Cumulative 

steroids doses 

0.001 139.6 ± 83.9 61.3 ± 69.7 Anti-ccp 
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Table (9): Correlation between insulin resistance and Ultrasonographic duplex  

                 findings in RA patients  

 

duplex findings 
IR 

(r) P 

Rt IMT 0.051 0.71 

Lt. IMT 0.266 0.005 

Mean IMT  0.344 0.009 

Maximum  0.344 0.009 

 

               IMT= intema media thickness, (r)= Correlation coefficient 

 

Table (10): Correlation between anti ccp and endothelial function in RA patients 

  

Endothelial function 
Anti-ccp 

(r) P 

Pre.fmd(average) 0.275 0.23 

Post.fmd(average) 0.224 0.02 

Fmd.dilatation  % -0.091 0.005 

Pre.GTN(average) 0.263 0.39 

post.GTN(average) 0.171 0.72 

GTN.dilatation  % 0.294 0.31 

Dilatation ratio -0.437 0.001 

               (r)= Correlation coefficient, FMD= flow mediated dilatation,  

                GTN= glyceryltrinitrate. 

 

Table (11): Correlation between anti ccp and Ultrasonographic duplex findings in RA patients 

 

duplex findings 
Anti-ccp 

(r) P 

Rt IMT 0.249 0.06 

Lt. IMT 0.471 0.0001 

Mean IMT 0.458 0.0001 

Maximum 0.464 0.0001 

               IMT= intema media thickness, (r) = Correlation coefficient 

 

 

  Table (12): Sensitivity and specificity of anti-CCP and IR for presence of premature  

                     atherosclerosis in RA patients: 

 Sensitivity 

(%) 

Specificity 

(%) 
PPV NPV 

Anti-CCP 
94.12    % 

 

46.15 % 

 
0.34 

0.94 

 

IR 100 % 12.82% 0.33 
1 

 

Anti-ccp= anti cyclic citrullinated peptide, PPV= positive predictive value,  

NPV= negative predictive value. 
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DISCUSSION: 

   The included Fifty six (56) 

patients with rheumatoid arthritis were 

forty seven (47) females (83.92%) and 

nine (9) males (16.07%) and their age 

ranged from (21years) to (49 years); 

disease duration ranged from six 

months to fifteen years copared to 19 

ages and sex matched healthy controls. 

 

  Our patients and controls were 

much younger (the patients's mean age 

was 36.50±7.22 years while the 

control's mean age was 37.2±10.97 

years) than the patients and control 

studied by La Montagna et al., (2007) 

(mean age 53.8+11.6 and 51.8+11 

years, respectively). The relatively 

early age of onset of our sample may 

attribute to methodological differences 

between the studies. 

 

    In that study of La Montagna et al., 

(2007) and similarly in our study both 

patients and control were investigated 

for their demographic characteristics, 

namely: sex, age and menopausal 

status.The median disease duration 6 

(2-10) years and controls had a mean 

age of 40.3 ±11.6 years and 42.7±12.6 

years respectively, with mean disease 

duration of 9..9± 8.7 years. 

 

Both patients and controls were 

subjected to endothelial function 

assessment. In addition, right and left 

carotid arteries were evaluated for 

intima media thickness and for the 

presence of plaque using high 

resolution B-mode ultrasound. 

   

In our study; the prevalence of 

traditional cardio vascular risk factors 

in rheumatoid arthritis patients and 

controls were of no significant differ-

ence was found between the two 

groups studied. 

 

In our study, obesity, as defined by 

BMI > 30.0 was reported in 20(35.7 

%) of our RA patients versus 6(31.6%) 

of our healthy controls with no signi-

ficant statistical differences between 

both groups. Our results were similar 

to La Montagna et al., (2007) study, 

where there were no statistical signi-

ficant differences between patients and 

controls. 

 

Lipid profile in our RA patients 

were: total cholesterol ranged from 

119-268 mg/dl with a mean of 166.25 

± 30.76, triglycerides ranged from 40-

167mg/dI with a mean of 90.70+30.7, 

high density lipoprotein ranged from 

34-50 mg/dl with a mean of 

42.93±3.53 while low density lipo-

protein ranged from 69-197 mg/dl with 

a mean of 114.45±33.43. 

 

However, we did not find this 

association, in the present study this 

agrees with results of (Walberg-

Jonsson et al., 1999 and La Montagna 

et al., 2007) studies. La Montagna et 

al., (2007) compared Forty-five 

patients with RA and 48 healthy 

controls, and found that RA patient had 

no significant raised triglycerides and 

LDL cholesterol levels, and signifi-

cantly lower HDL cholesterol levels 

also we and La Montagna et al. 2007; 

did not detect significant differences 

between patients and controls in other 

metabolic risk factors; hypertension 

and increased BML Instead, Wallberg-

Jonsson et al., (1999) found a signi-

ficant association with BP (Wallberg-

Jonsson  et al., 1999).  

 

The discrepancy in results is likely 

to depend on differences among the 

cohorts of patients investigated, inclu-

ding differences in their nutritional 

habits. Nevertheless traditional risk 

factors clearly play a role in the 

pathogenesis of atherosclerosis in RA 

and must be investigated when evalu-

ating the individual RA patient 

(Cuomo et al., 2004). 
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Inflammation is considered to be 

an important risk factor for premature 

atherosclerosis in RA. This was a very 

consistent finding in the present study 

as measured by acute phase reactants 

including highly sensitive CRP and 

erythrocyte sedimentation rate.  

 

As expected , higher levels of ESR 

(p < 0.001) and CRP(P < 0.001) were 

detected in RA compared to healthy 

controls in agreement with Pereira et 

al., (2009) higher levels of ESR (p < 

0.001) and CRP (P < 0.001) also were 

detected . These data definitely support 

systemic inflammation as a factor of 

importance for premature atherosc-

lerosis in RA patients. 

  

In this study there were significant 

correlation between US-crp and 

subclinical atherosclerosis markers; 

endothelial function [FMD dilatation 

percent and dilatation ratio ( 0.005* 

and 0.002** respectively)] and ultra-

sonographic duplex findings of carotid 

arteries in RA patients. These findings 

were similar to the results of Michael 

et al., (2010) who found also 

significant correlation between US-crp 

and subclinical atherosclerosis and saw 

that his study findings suggest that the 

use of CRP in RA (and perhaps other 

chronic inflammatory disease) should 

be further evaluated before used as a 

risk of CVD. 

 

However, Elias - Smale Se et al., 

(2007 ) see that the carotid US findings 

in RA patients can not be predicted by 

isolated laboratorial parameters such as 

CRP or single time point disease 

activity assessment, in contrast to the 

normal population in which  isolated 

acute phase tests are related to athero-

sclerotic findings (Elias- Smale  et al., 

2007) . 

 

This finding suggests that these 

markers may lose their discriminatory 

power with respect to cardiovascular 

outcomes among patients with condi-

tions in which levels of   inflammatory 

molecules are elevated, such as RA, in 

contrast to the general population; 

where most values fall within the 

normal range. "Nevertheless, levels of 

these markers of inflammation were 

abnormal in many patients with RA 

and longitudinal, rather than cross- 

sectional, studies many yet define their 

relation to the development and 

progression of atherosclerosis. 

 

The relationship between IR and 

subclinical atherosclerosis and regar-

ding glucocorticoid was reported in 

many studies. The present study 

confirm these previous finding of an 

increased prevalence of insulin 

resistance in RA compared to controls 

(p<0.001), and indicate a significant 

correlation between HOMA2-IR and 

increased IMT both simple linear 

regression and in stepwise multiple 

regression with the latter, IMT was 

independently related to HOMA-2-IR, 

with steroid exposure, Mets, number of 

its components and diastolic BP acting 

as other contributors. On the whole, 

our data show, a relationship between 

subclinical atherosclerosis, insulin 

resistance and glucocorticoid use that 

is in agreement with the findings of 

other authors (Hanley et al., 2002, 

Kitas GTD et al., 2003, del Rincon et 

al., 2004, Dessein et al., 2005 and La 

Montagna et al., 2007). 

  

Insulin resistance, a central 

component of MetS, has been shown to 

be an independent risk factor for 

ischemic heart disease and had long 

been known to occur in RA (Paolisse 

et al., 1991, Svenson et al., 1998 and 

Bonora et al., 2007). 

 

In our study, a significant 

difference was -found in HOMA2-IR 

values (p > 0.001)  between patients 
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and controls, whereas no difference 

emerged in the prevalence of Mets or 

one or two of its factors.in addition, no 

significant difference was found in the 

frequency of either MetS or abnormal 

values of H0MA2-1R in RA steroid 

users as compared to non-users. This in 

agreement with Pereira et al., (2007) 

results.    

 

In La Montagna et al., (2007) 

study a significant correlation was also 

found between HOMA 2-IR and 

DAS28 (r=0.549, p<0.001), similarly 

in our study: also there is correlation 

was also found between HOMA2-IR 

and DAS28. 

 

In this study, the relationship 

with DAS28, a composite disease 

activity index in RA, supports in role 

for chronic inflammation in the 

development of insulin resistance. The 

relationship between HOMA2-IR, 

1MT, DAS28 and glucocorticoid 

cumulative doses confirms that IR in 

RA is associated with inflammation in 

agreement with La Montagna et al., 

(2007) results. 

      

Some immunological markers, 

such as rheumatoid factor, antinuclear 

antibodies and anti-cyclic citrullinated 

peptide (anti-CCP) antibodies are more 

often encountered in RA with extra-

articulare manifestation (Gerli et al., 

2008). 

      

The frequency major imunoin-

flamatory markers of RA in our series 

is also comparable with other reportes. 

RF was detected in the majority of RA 

patients (64.6%). This is in agreement 

with La Montagna et al., (2007); 

results (69.6%) and in (83%) in Pereira 

et al., (2009) study . While in Pamuk et 

al., (2006) study; where sixty three 

patients with RA and 34 controls were 

studied; only 46% were RF positive. 

Also in our study anti-ccp 

antibodies were positive in 47 patient 

(83.9) and ranged from 1-312 with 

mean of 85.11±81.98. While in Pereira 

et al., (2009) study anti-ccp antibodies 

were detected in 56 RA patienta  

(78.9%), and 52 of the 81 patients 

analyzed (64.2%) tested positive for 

anti-CCP antibodies in Gerli et al., 

(2008) study.  

 

In our study there is association 

between anti ccp and thickened intima 

media thickness and presence of 

plaques  with a significant negative 

correlation between anti-ccp  and 

endothelial function parameters in RA 

patients; FMD dilatation percent and 

dilatation ratio (0.05* and 0.001**) 

respectively and also it has a signi-

ficant correlation with ultrasono-

graphic duplex findings of carotid 

arteries.  

 

This in agreement with Gerli et 

al., (2008), who to our knowledge, was 

the first report showing an association 

between anti-CCP and subclinical 

atherosclerosis in patients with RA. 

The association of anti-CCP antibodies 

and CVD risk may simply reflect the 

effect of a more diffuse and aggressive 

disease, possibly explaining the 

apparently weaker association of these 

autoantibodies specifically with arterial 

wall damage.  

 

Turesson et al., (2007) 

Conclude that Rheumatoid factor is 

strongly associated with severe
 
ExRA 

manifestations in patients with rheu-

matoid arthritis, and
 
similar but weaker 

associations exists for anti-CCPs and 

suggest a role for rheumatoid factor 

and anti-CCP in the pathogenesis
 
of 

ExRA.
 
 

 

In contrast, in Pereira et al., 

(2009) study who found that although 

anti-cyclic citrullinated peptide (anti –
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ccp) antibodies) have been shown to be 

significantly associated with RA pati-

ents group; but their association with 

thickened intima media thickness; as 

subclinical atherosclerosis parameter; 

were not of significant results. 

     

And so Pereira et al., (2008) 

Conclude that there is a clear 

association between all autoantibodies 

studied ; include RF and Anti CCP; 

and increased IMT or presence of 

plaques was not observed. The great 

prevalence of carotid atherosclerosis in 

RA was related to age, total and LDL 

cholesterol, as identified in normal 

population. 

 

Intima-media thickness (IMT) 

of carotid arteries was determined by 

B-mode ultrasonography, and presence 

of atheromatous plaques was deter-

mined. The presence of accelerated 

atherosclerosis is well documented in 

RA patients when compared to the 

general population. 

 

  In the present study there is an 

overall higher prevalence of premature 

atherosclerosis in RA patients than 

controls in the first; 17 patients has 

thickened IMT (30.36%) and only 

5.4% (3 patients) had atherosclerotic 

plaque; while, no one of controls had 

thickened intima with no detected 

plaque formation. In addition, the 

mean IMT was significantly higher in 

RA patients than our  healthy controls  

(0.57± 0.051 versus 0.49±0.072) mm 

respectively (P = 0.01*). 

 

And by comparison between 56 

RA patients 19 controls with respect to 

ultrasonographie duplex findings of 

carotid arteries and the endothelial 

function; as two markers of subclinical 

atherosclerosis; the mean right and left 

IMT were higher in patients compared 

to the controls.  

 

The mean IMT was marginally 

in RA patients versus controls 

(0.560.52 vs .49 + 0.7 mm, p= 0.05) 

and plaques were also more frequently 

observed in RA (5.4%vs. 0%, p=0.02). 

And by comparison of parameters 

which asses the endothelial function in 

RA patients and controls. Only FMD 

(P = 0.043) and dilatation ratio 

(p=0.00l) were significantly lower in 

patient than controls. These result in 

agreement of other studies of Pamuk et 

al., 2006, La Montagna et al., 2007 and 

Pereira et al., 2009. 

 

In accordance with our result, a 

study by La Montagna et al., 2007; 

who reported that 50% of patients with 

RA have atherosclerosis; mean IMT 

was 0.754±0.11mm. The 45 RA 

patients were, ranging from 0.56 to 

0.99 mm. In the 48 control subjects, 

mean IMT was 0.659±0.093 mm 

ranging from 0.48 to 0.88 mm (p> 

0.001) in addition, studies using a 

control group, also confirm that the 

prevalence of the disease is higher in 

RA patients than in the general 

population. 

 

Epidemiological studies have 

used different out off values for IMT in 

the general population. Differences in 

the site and method of carotid 

measurement may account for different 

results.  

 

Many studies have assessed 

atherosclerosis at different sites the 

within the carotid, and it is unclear to 

what extent the choice of site has 

influenced the results some studies 

focused on the common carotid IMT 

(El-Magadmi et al., 2004), others on 

the internal carotid IMT and still others 

on the average IMT in the common  

carotid artery, carotid bulb, and 

internal carotid artery (Doria et al., 

2003), Thickening may progress at  
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different rates in the common carotid 

and internal carotid arteries, and 

associations with risk factors may 

differ between these sites. 

 

Another important factor is that 

the cut off point between normal and 

high IMT was different between 

studies. In Doria et al., (2003) study 

normal IMT was defined when 

complex intima-media is > 0.09 cm; 

therefore, IMT values 0.09 cm were 

considered indicative of thickened 

intima. While in Marazini et al., (2005) 

study, the subclinical  atherosclerosis 

IMT cut-off value delected  was > 0.7 

mm. 

 

  In our study intima-media 

thickness is considered abnormal if > 

0.072 cm which is in agreement with 

study of (Denarie et al., 2000 and La 

Montagna et al., 2007) 

 

Differences in the ultrasound   

equipment or even using the same 

equipment with different frequency or 

different resolution could result in such 

variability. Common carotid IMT 

using ultrasound with a high frequency 

may allow more accurate results than 

of limited resolution. Different scan-

ning and reading protocols could also 

influence the results. 

 

Another factor reported that 

IMT In men is significantly thicker 

than that in women when estimated 

using 7-8 MHz frequency ultrasound 

(Lawlor et al., 2004)
 
difference in the 

methodology for assessment of athero-

sclerosis may lead to different results. 
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 الملخص العربى
 

 ٪ 1 -.,5ِشض ِٓ أِشاض خًٍ إٌّاػح ، ٠ص١ة حٛاٌٝ ِشض اٌشِٚاذ٠ٛذ اٌّفصٍٟ ٘ٛ 
٠ص١ة ِشض اٌشِٚاذ٠ٛذ اٌّفصٍٟ أعاعاً اٌّفاصً ِٓ عىاْ اٌؼاٌُ ٚ٘ٛ غ١ش ِؼشٚف اٌغثة. 

اٌصغ١شج ١ٌٍذ٠ٓ ٚ اٌمذ١ِٓ ٚ ٠ؤدٜ إٌٝ حذٚز ذشٛ٘اخ تاٌّفاصً إرا ٌُ ٠رُ ػلاظٗ فعلا ػٓ 

مٍة ٚالاٚػ١ح اٌذ٠ِٛح ِٚٓ ت١ٕٙا الاػشض اٚ اٌّعاػفاخ اٌغ١ش ِفص١ٍح ٚاّ٘ٙا اِشاض اٌ

اٌرصٍة اٌشش٠أٝ )اٌؼص١ذٜ( ٚاٌزٜ اشثرد اٌىص١ش ِٓ الأتحاز حذٚشٗ تٕغة اػٍٝ ٌذٜ ٘ؤلاء 

 اٌّشظٝ ِّا لذ ٠ؤدٜ تح١اج اٌّش٠ط.

ٚح١س اْ حذٚز أظطشاتاخ اٌمٍة ٚالاٚػ١ح اٌذ٠ِٛح فٟ حالاخ اٌشِٚاذ٠ٛذ اٌّفصٍٝ ِٓ 

اٌّش٠ط ، فأْ اٌرشخ١ص اٌّثىش ٌرصٍة اٌششا١٠ٓ ٠حّٝ اخطش اٌّعاػفاخ اٌرٝ لذ ذؤدٜ تح١اج 

 اٌّش٠ط ِٓ ِشاوً صح١ح ظخّح وعٍطاخ ششا١٠ٓ اٌمٍة ٚاٌّخ .

ٌٚزا فأٔٗ ِٓ اٌعشٚسٞ اٌثحس ػٓ اٌعذ٠ذ فٝ اٌرحا١ًٌ اٌطث١ح  ٚغ١ش٘ا ِٓ اٌٛعائً 

 اٌرشخ١ص١ح  ٌلاورشاف اٌّثىش ٌٍّشض لثً ظٙٛس أٜ أػشاض أِٚعاػفاخ.

فغ١ٌٛٛظٝ ِٚغ اٌرمذَ اٌؼّشٜ ٠حذز ص٠ادج ذذس٠ع١ح فٝ عّه غثماخ ٚلذ ٚظذ أٔٗ تشىً 

اٌعذاس اٌٛػائٝ اٌٝ اْ ذصً اٌٝ اٌصٛسج اٌّشظ١ح ٚ٘ٝ اٌرصٍة اٌششا١٠ٕٝ ٕٚ٘ان اٌؼذ٠ذ ِٓ 

ػٛاًِ اٌّخاغشج اٌرم١ٍذ٠ح ِصً اٌغّٕح ٚاسذفاع ظغػ اٌذَ ٚاسذفاع اٌغىش تاٌذَ ٚاسذفاع ٔغثح 

ه ِّا لذ ٠ؤششػٍٝ ِرلاصِح اٌرّص١ً اٌغزائٝ ِؤد٠ا اٌٝ الاعشاع اٌى١ٌٛغر١شٚي ٚاٌذْ٘ٛ تاٌذَ رٌ

 تحذٚز اٌرصٍة اٌششا١٠ٕٝ. 

ٚفٝ حالاخ اٌشِٚاذ٠ٛذ اٌّفصٍٝ ٕ٘ان ػٛاًِ اخشٜ فعلا ػٓ ٘زٖ اٌؼٛاًِ ذؤدٜ اٌٝ 

الاعشاع تحذٚز اٌرصٍة اٌششا١٠ٕٝ ِٚعاػفاذٗ ِٚٓ اُ٘ ٘زج اٌؼٛاًِ ٘ٛ الاٌرٙاب وؼ١ٍّح 

ٌّفاصً فمػ تً ذّرذ ٌرشًّ اٌعذاس اٌٛػائٝ ِٚٓ ٕ٘ا واْ ٌرحذ٠ذ شذج ِشظ١ح ذحذز ١ٌغد تا

الاٌرٙاب ٚٔشاغ اٌّشض ا١ّ٘رٗ فٝ اٌرٛلغ تغشػح حذٚز اٌرصٍة اٌششا١٠ٕٝ ٚعشػح اٌرذخً 

 اٌؼلاظٝ لا٠مافح ٚػلاظٗ. 

ٚح١س اْ ٕ٘ان اٌؼذ٠ذ ِٓ الاتحاز اٌطث١ح اٌحذ٠صح  ذمش ا١ّ٘ح ذح١ًٍ الأغ١ٌٛٓ سع١غرأظ      

اًِ غ١ش ذم١ٍذٜ فٝ اٌرأش١شػٍٝ ِرلاصِح اٌرّص١ً اٌغزائٝ ِؤد٠ا لاحذاز اٌرصٍة اٌششا١٠ٕٝ. وؼ

ٚوزٌه فئْ ِعاد عٝ عٝ تٝ ٘ٛ أحذ الأظغاَ اٌّعادج اٌزاذ١ح اٌرٝ اورشفد حذ٠صا فٝ ِشظٝ 

اٌشِٚاذ٠ٛذ اٌّفصٍٟ ٚ لذ أتشصخ ٔرائط الأتحاز فائذذٗ فٝ اٌرشخ١ص اٌّثىش ٌّشض اٌشِٚاذ٠ٛذ 

ٟ ٌّا ٠رّرغ تٗ ِٓ حغاع١ح ٚ خصٛص١ح ػا١ٌح ٌٙزا اٌّشض, وّا ٚظذ أْ ٌٗ ػلالح تٕشاغ اٌّفصٍ

اٌّشض ٚشذذٗ فٝ ٘ؤلاء اٌّشظٝ ٠ّٚىٓ اٌرٛلغ تٛظٛد اسذثاغ ت١ٕٗ ٚت١ٓ حذٚز اٌرصٍة 

 اٌؼص١ذٜ اٌّثىشػٕذُ٘.

javascript:AL_get(this,%20'jour',%20'Joint%20Bone%20Spine.');
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ِٚٓ ٕ٘ا ظأخ ا١ّ٘ح دساعح الأ١ّ٘ح الأو١ٕ١ٍى١ح ٌىً ِٓ الأرٝ عٝ عٝ تٝ ٚالأغ١ٌٛٓ 

١غرأظ وٛعائً ِؼ١ٍّح عٍٙح ٌٍرٛلغ ٚظٛد اٌرصٍة اٌششا١٠ٕٝ فٝ حالاخ اٌشِٚاذ٠ٛذ ِٚٓ شُ س٠غ

ذشخ١صٗ تاعرخذاَ الاشؼح اٌرٍف١ض١ٔٛ٠ح )اٌذٚتٍىظ( تعٙاص اٌّٛظاخ اٌفٛق صٛذ١ح وٛع١ٍح عٍٙح 

 ٚغ١ش ِىٍفح ٌّؼشفح حذٚز اٌرصٍة اٌؼص١ذٜ ِٓ ػذِٗ. 

 الهدف من الدراسة:

الا١ّ٘ح الاو١ٕ١ٍى١ح ٌّعاد اٌث١ثر١ذ اٌغ١رش١ٌٕٚاذ١ذ اٌحٍمٝ  ح ِذ٠ٜٙذف ٘زا اٌثحس اٌٝ دساع

ٚالأغ١ٌٛٓ س٠ض٠غرأظ فٝ اٌرشخ١ص اٌّثىش ٌرصٍة اٌششا١٠ٓ )اٌرصٍة اٌؼص١ذٜ( فٝ حالاخ  

 .اٌشِٚاذ٠ٛذ اٌّفصٍٝ

ٚلذ اظش٠د ٘زٖ اٌذساعح ػٍٝ عرح ٚخّغْٛ ِش٠عح تاٌشِٚاذ٠ٛذ فٝ ِماسٔح ِغ ذغؼح ػشش 

 ِٓ الاصحاء ِٓ ٔفظ اٌغٓ ٚإٌٛع ٚلذ أظش٠د ٌٍّشظٝ دساعاخ ػذ٠ذج ٚ٘ٝ:

 ذاس٠خ اٌّشض. -

 فحص او١ٕ١ٍىٝ ػاَ. -

 فحص اٌعٙاص اٌحشوٝ. -

س٠أور١ف فحٛصاخ ِؼ١ٍّح )صٛسج دَ واٍِح ٚ عشػح ذشع١ة ٚدْ٘ٛ واٍِح تاٌذَ ٚعٝ  -

 تشٚذ١ٓ ػٍٝ اٌحغاع١ح  ٚ ِؼاًِ سِٚاذ٠ٛذ ٚ ِعاد عٝ عٝ تٝ ٚأغ١ٌٛٓ س٠ض٠غرأظ(.

 أشؼح ع١ٕ١ح ١ٌٍذ٠ٓ ٚ اٌمذ١ِٓ. -

ذشخ١ص اٌرصٍة اٌؼص١ذٜ تاعرخذاَ الاشؼح اٌرٍف١ض١ٔٛ٠ح )اٌذٚتٍىظ( تعٙاص اٌّٛظاخ  -

ْ اٌغثاذٝ اٌفٛق صٛذ١ح ٚلذ لّٕا تم١اط عّه اٌطثمح اٌّثطٕح ٚاٌطثمح اٌّرٛعطح ٌٍشش٠ا

الا٠ّٓ ٚالا٠غش , اٚ ٚظٛد اٌرىٛٔاخ اٌؼص١ذ٠ح ٌىً ِٓ اٌّشظٝ ٚالاصحاء. ٚا٠عا ذُ 

اعرخذاَ الاشؼح اٌر١ٍف١ض١ٔٛ٠ح فٝ فحص ٚظ١فح اٌغشاء اٌّثطٓ ٌلاٚػ١ح اٌذ٠ِٛح ػٓ 

غش٠ك ذحذ٠ذ ٔغثح اذغاع اٌششا١٠ٓ ٔر١عح ذذفك اٌذَ ف١ٙا ِٓ تؼذ أغذاد٘ا ِٚٓ تؼذ اػطاء 

 ػٍٝ اٌشش٠اْ اٌؼعذٜ الا٠ّٓ.ػماس إٌرشاخ 

ٚلذ اظشٜ ل١اط ٌغّه اٌطثمح اٌّثطٕح ٚاٌطثمح اٌّرٛعطح ٌٍشش٠اْ اٌغثاذٝ فٝ وً ِٓ 

اٌّشظٝ ٚالاصحاء ٚٚظذ اْ اٌفاسق رٚ دلاٌح احصائ١ح ح١س ٚظذ اْ ِرٛعػ عّه اٌطثمح 

,ت١ّٕا ِرٛعػ عّه اٌطثمح اٌّثطٕح  6¸61±6¸60اٌّثطٕح ٚاٌطثمح اٌّرٛعطح فٝ اٌّشظٝ 

 . 6¸61± 6¸65ٚاٌطثمح اٌّرٛعطح فٝ اٌّعّٛػح اٌغ١ٍّح 

ٚلذ أظٙشخ إٌرائط أْ ٕ٘ان ص٠ادج فٝ عّه اٌطثمح اٌّثطٕح ٚاٌطثمح اٌّرٛعطح ٌٍشش٠اْ 

%( ِغ ٚظٛد ششائح فٝ اٌشش٠اْ  66¸60اٌغثاذٝ فٝ عثؼح ػشش ِش٠عاخ تاٌشِٚاذ٠ٛذ  )

ح اٌّثطٕح ٚاٌطثمح اٌّرٛعطح ٌٍشش٠اْ اٌغثاذٝ فٝ شلاز ُِٕٙ . ت١ّٕا ٠ٛظذ ص٠ادج فٝ عّه اٌطثم

 %(ِٓ الاصحاء . 5¸6اٌغثاذٝ فٝ حاٌح ٚاحذج )

ٚلذ اظٙشخ إٌرائط أخفاض ِرٛعػ ٔغثح اذغاع اٌششا١٠ٓ ٔر١عح ذذفك اٌذَ ف١ٙا ِٓ تؼذ 

 أغذاد٘ا فٝ اٌّشظٝ ػٕٗ فٝ الاصحاء تفاسق رٜ دلاٌح احصائ١ح.

١ح ت١ٓ ِماِٚحالأغ١ٌٛٓ ٚٚظٛد اٌرصٍة ٚلذ ذُ اعرٕراض ٚظٛد ػلالح راخ دلاٌح احصائ 

 اٌؼص١ذٜ اٌّثىش ٚوزٌه ٚظٛد الاظغاَ اٌّعادج اٌزاذ١ح أرٝ عٝ عٝ تٝ.

رٌه ِّا ٠عؼٕا ٔٛصٝ تاعرخذاَ ذحذ٠ذ ٔغثح وً ِّٕٙا تاٌرحا١ًٌ اٌّؼ١ٍّح واخرثاس حغاط 

ٕرائط ِٚرخصص ٌٍرٛلغ ٚالاشرثاج فٝ ٚظٛد اٌرصٍة اٌؼص١ذٜ اٌّثىش ِّا ٠غررثغ "فٝ حاي اٌ

الا٠عات١ح" اٌرٛص١ح تؼًّ اٌفحص تالاشؼح اٌر١ٍف١ض١ٔٛ٠ح تاٌّٛظاخ اٌفٛق صٛذ١ح )دٚت١ٍىظ( 

ٌرشخ١ص اٌّثىش ٌٍّشض ٚاٌرحىُ ف١ح ٚػلاظٗ تاٌطشق اٌؼلاظ١ح اٌّخرٍفح تذا٠ح ِٓ ػلاض 

اٌشِٚاذ٠ٛذ ٔفغٗ ٚاٌٛصٛي اٌٝ الاعرمشاساٚ اٌخّٛي اٌّشظٝ اٌراَ ِّا ٠ٛلف ذاش١ش ػاًِ 

خ ػٍٝ ر٠ادج اٌرصٍة ٚوزٌه ذم١ًٍ ٔغة اٌىٛسذ١ضْٚ اٌّغرخذَ لذس الاِىاْ ٔظشا لاْ الاٌرٙاتا

حذٚز اٌّشض ِرٕاعة ِغ اٌعشػح اٌرشاو١ّح ٌٍؼماس ٚا٠عا اعرخذاَ اٌؼماساخ اٌخاصح تؼلاض 

 اٌّشض ِصً الاعراذ١ٕظ  ٚالاٌرضاَ تإٌظاَ اٌغزائٝ ِٕخفط اٌذْ٘ٛ ِغ ِّاسعح اٌش٠اظح.


