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ABSTRACT 

Background: Rheumatoid arthritis (RA), an autoimmune systemic 

inflammatory condition, associated with an increased risk of cardiovascular 

disease (CVD). Recently, renal impairment was suggested to increase the risk 

of CVD in RA population.  

Aim of this study: it was to evaluate the association between impaired renal 

function and atherosclerosis in patients of rheumatoid arthritis . 

Rational: In the light of the increased incidence of renal affection in RA 

patients and the reported association with the cardiovascular complications 

which cause excess mortality in patients of rheumatoid arthritis . 

 We studied  if there was association between impaired renal function and 

accelerating atherosclerosis in rheumatoid arthritis. 

Patients and Methods: A cross sectional study on 72 RA patients carried out 

at Rheumatology and Rehabilitation Department, Faculty of Medicine, Zagazig 

University. The disease activity was evaluated by the Disease Activity Score 

(DAS28). Clinical and laboratory assessment was performed with evaluation of 

carotid intima-media thickness (cIMT) and the presence of atherosclerotic 

plaques by Carotid ultrasonography, glomerular filtration rate (GFR) was 

estimated with Modification of diet in renal diseases (  MDRD ) formula to 

define chronic kidney disease (CKD). C-reactive protein (CRP) , rheumatoid 

factor (RF), erythrocyte sedimentation rate (ESR) and serum amyloid A ( SAA)  

were used as inflammation markers,  

Results: In this study we found that carotid intima-media thickness was 

abnormal in 33 (46%) of the patients. Age, waist circumference (WC) and 

disease duration found to be significantly higher in patients with abnormal 

cIMT. Besides CRP, RF, ESR,  SAA and DAS28 were significantly higher with 

abnormal cIMT  , while eGFR was significantly decreased in patients with 

abnormal cIMT. 

In the present study it was found that there was highly negative significant 

correlation between cIMT and eGFR.  

Conclusion: The presence of impaired renal function and long standing 

inflammation were associated with higher risk of atherosclerosis in RA 

population.  

Keywords: Rheumatoid arthritis, atherosclerosis, CVD risk, impaired renal 

function, CKD. 

INTRODUCTION 

A affects 0.5%–1% of adults in 

developed countries and is three times 

more common in females than males. 

Rheumatoid arthritis (RA) is defined by 

chronic synovitis, systemic inflammation and 

auto antibodies linked to articular and extra-

articular complications [1].  

  Patients of RA have higher risk of 

cardiovascular mortality. This high risk is not 

associated only to the usual cardiovascular 

risk factors. Rheumatoid arthritis and long 

standing inflammation associated with it has 

R 
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been noted as an independed cardiovascular 

risk factor [2].  

  Renal deterioration is popular in rheumatoid 

arthritis patients. The underline cause of 

kidney affection in patients of RA is vague, 

and may be related to nephrotoxic 

pharmacotherapies, secondary diseases 

including amyloidosis and/or 

glomerulonephritis, and co-morbidities 

associated with the disease [3].  

  Some studies have shown that deteriorated 

renal function is linked with increase the risk 

of cardiovascular diseases in RA [4]. 

  In RA patients there is a significant 

correlation between disease duration, 

presence of CVD, high CRP and chronic 

kidney disease. The association between CVD 

and CKD remained significant after adjusting 

for age, gender, duration of arthritis and CRP 

[5]. 

The present study was aimed to evaluate the 

association between impaired renal function 

and atherosclerosis in patients of rheumatoid 

arthritis. 

1- PATIENTS AND METHODS 

     This cross-sectional study was carried out 

at Rheumatology and Rehabilitation 

Department, Faculty of Medicine, Zagazig 

University Hospitals in the period from July 

2018 to July 2019. The present study included 

72 adult patients with rheumatoid arthritis 

diagnosed according to The  American 

College of Rheumatology/European League 

Against Rheumatism collaborative initiative 

for the classification of RA 2010 [6]. Patients 

with diabetes mellitus, coronary artery 

disease, thyroid dysfunction, kidney disease 

due to other causes such as urinary tract 

infection and smoking were excluded . 

Written informed consent was obtained 

from all participants and the study was 

approved by the research ethical committee of 

Faculty of Medicine, Zagazig University. The 

work has been carried out in accordance with 

The Code of Ethics of the World Medical 

Association (Declaration of Helsinki) for 

studies involving humans. 

Patients were subjected to full history 

taking and complete examination with stress 

on  age, sex, history of RA including  disease 

duration, extra-articular manifestation and 

pharmacological therapies used for treatment. 

Also traditional cardiovascular risk factors: 

(hypertension, dyslipidemia, positive family 

history of CVD, low levels of physical 

activity and obesity). Anthrobometric 

assessment was done including weight, 

height, waist circumference (WC) and body 

mass index ( BMI) calculation. 

Disease activity was measured using the 

Disease Activity Score (DAS28) based on 

evaluation of 28 joints [7]
 
, calculated with 

the number of tender joint counts (TJC), 

swollen joint counts (SJC), erythrocyte 

sedimentation rate (ESR) value, and general 

health assessment of the patient which 

indicated by marking a 10 cm line between 

very good and very bad by the patient 

himself. 

   Laboratory Tests: Blood was 

collected for complete blood count 

(CBC),  RF, ESR, CRP levels, fasting 

blood sugar , serum creatinine, total 

cholesterol (TC), high density lipoprotein 

(HDL) cholesterol,  low density 

lipoprotein (LDL) cholesterol, and 

triglycerides (TG) at the University 

Hospital lab. Atherogenic index of 

plasma (AIP) was estimated by logarithm 

(TG/HDL-C), it is directly related to risk 

of atherosclerosis[8]. Modification of 

diet in renal diseases (MDRD) formula  

was used for every patient to estimate the 

GFR using serum Creatinine and 

demographic factors [9] and CKD was 

defined as an estimated glomerular 

filtration rate of <60 mL/min/1.73 m2 

[10] . SAA was determined by a 

commercial enzyme-linked 

immunosorbent assay (ELISA), with 

detection limit 0.005mg/L (Human SAA; 

SunRED, Shanghi). SAA normal 

reference range is under 10mg/L.  

Carotid intima-media thickness (cIMT) 

was measured using high-resolution B-mode 

ultrasound , Toshiba (diagnostic ultrasound 

system), model (Aplio xv), B-mode with 

pulsed Doppler flow imaging system, using a 

linear probe with broad band frecuency 6-

14MHZ. IMT was evaluated bilaterally in the 

three regions: common carotid artery (CCA), 

carotid bulb, and internal carotid artery 

(ICA).The average of the maximal IMT from 

all 6 carotid segments (defined as mean 
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cIMT) was used in the analyses. We 

considered that cIMT ≥ 0.6mm is a marker of 

subclinical atherosclerosis [11]. The presence 

of carotid plaques is a marker of advanced 

atherosclerosis. Plaques were defined as a 

distinct protrusion, greater than 1.5 mm into 

the vessel lumen [12]. 

Statistical analysis 

All data were collected, tabulated and 

statistically analyzed using SPSS 24.0 for 

windows (SPSS Inc., Chicago, IL, USA). 

Data were tested for normal distribution using 

the Shapiro Walk test. Qualitative data were 

represented as frequencies and relative 

percentages. Chi square test (χ2) and Fisher 

exact was used to calculate difference 

between qualitative variables as indicated. 

Quantitative data were expressed as mean ± 

SD (Standard deviation) for parametric and 

median and range for non-parametric data. 

One way ANOVA test was used to compare 

between more than two dependent groups. 

Pearson’s and Spearman’s correlation 

coefficient were used for correlating normal 

and non-parametric variables respectively. 

The (+) sign was considered as indication for 

direct correlation & (-) sign as indication for 

inverse correlation. All statistical comparisons 

were two tailed with significance Level of P-

value ≤ 0.05 indicates significant, p <0.001 

indicates highly significant difference while, 

P> 0.05 indicates Non-significant difference. 

2- RESULTS 

    This study included 17 (23.6%) 

males and 55 (76.4%) females with ages 

ranged from 32 to 57 years old, with a mean 

BMI of 27.52 ± 3.48 kg/m
2
 and duration of 

the disease ranged 6 -18 years. Mean cIMT 

.787 ± .263 mm, mean SAA 11.28 ± 8.21 

μg/ml and mean eGFR 96.31 ± 31.13 

mL/min/1.73m
2
. 

In the present study it was found that 

cIMT was abnormal in 33 (46%) of the 

patients. There was a positive significant 

correlation between cIMT and age, duration 

of disease, WC, TG and LDL cholesterol. 

Also there was a highly positive significant 

correlation between cIMT and CRP, ESR, RF 

titer, DAS28 and SAA. There was a highly 

negative significant correlation between cIMT 

and HDL cholesterol & eGFR. [table 2, 

figure 1].  

 

Table 1: Different parameters among studied patients according to different grades of Disease 

Activity Score. 
Variable Mild 

Activity 

Moderate 

Activity 

Severe 

Activity 

F P 

BMI (kg/m2) 

Mean ± SD 

23.9 

± .713 

28.02 ± 4.01 27.71 ± 

2.93 
3

.913 

0.

025* 

eGFR 

(mL/min/1.73m2) 

Mean ± SD 

122.5 

± 7.15 

116.57 

±16.01 

75.06 ± 

28.49 
3

1.232 

<

0.001** 

TC (mg/dl) 

Mean ± SD 

171.1

7 ± 19.69 

177.67 

±15.37 

185.25 

±16.06 

3

.027 

0.

055 

TG (mg/dl) 

Mean ± SD 

163.5 

± 32.18 

148.83 

±23.08 

165.64 

±24.59 
3

.952 

0.

024* 

LDL-C (mg/dl) 

Mean ± SD 

102.4

2 ±16.44 

90.66 ± 7.16 98.15 ± 

10.66 
6

.289 

0.

003* 

HDL-C (mg/dl) 

Mean ± SD 

66.6 

± 6.65 

70.75 ± 

11.29 

60.46 ± 

11.07 
7

.343 

0.

001* 

cIMT (mm) 

Mean ± SD 

0.552 

± 0.037 

0.627 ± 

0.113 

0.959 ± 

0.259 
2

7.443 

<

0.001** 

SAA (μg/ml) 

Mean ± SD 

4.07 

± 1.11 

5.78 ± 1.49 17.06 ± 

8.09 
3

5.332 

<

0.001** 

BMI: body mass index, eGFR: estimated glomerular filtration rate, TC: total cholesterol, 

TG: triglycerides, LDL-C: low-density lipoprotein-cholesterol, HDL-C: high-density lipoprotein-

cholesterol, cIMT: carotid intima media thickness, SAA: Serum amyloid A. 

Significant considered p<0.05, **   Highly Significant considered p<0.001. 
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 [Table 2]: Correlation of cIMT and SAA with different parameters in all studied patients. 

Variables 

Serum 

Amyloid A 

(SAA) Level  

Carotid Intima 

Media Thickness 

(cIMT) 

Age 
r 0.420         0.544

 
 

p 0.000
**

 0.000
**

 

Disease 

Duration 

r 0.317         0.375 

p 0.007* 0.001* 

BMI 
r 0.127 0.191 

p 0.290 0.108 

WC 
r 0.285          0.387 

p 0.015* 0.001* 

Hb 
r -0.223 -0.145 

p 0.060 0.224 

FBS 
r 0.152 0.184 

p 0.203 0.122 

ESR 
r 0.780 0.635 

p 0.000
**

 0.000
**

 

CRP 
r 0.612         0.635 

p 0.000
**

 0.000
**

 

RF 
r 0.850         0.827 

p 0.000
**

 0.000
**

 

DAS28 
r 0.792         0.799 

p 0.000
**

 0.000
**

 

TC 
r 0.243 0.228 

p 0.040* 0.054 

TG 
r 0.412          0.359

    
 

p 0.000
**

 0.002* 

LDL 
r 0.310         0.268 

p 0.008* 0.023* 

HDL 
r -0.461        -0.512 

p 0.000
**

 0.000
**

 

AIP 
r 0.537         0.538 

p 0.000
**

 0.000
**

 

S. 

Creatinine 

r 0.772         0.855 

p 0.000
**

 0.000
**

 

eGFR 
r -0.758         -0.862 

p 0.000
**

 0.000
**

 

SAA 
r 

--- 
        0.842 

p 0.000
**

 

BMI, body mass index. WC, Waist circumference. ESR, erythrocyte sedimentation rate. CRP, C-

reactive protein. RF, Rheumatoid factor. eGFR, estimate the glomerular filtration rate. TC, total cholesterol. 

TG, triglycerides. LDL-C, low-density lipoprotein-cholesterol. HDL-C, high-density lipoprotein-

cholesterol. DAS28, Disease Activity Score-28. SAA, Serum amyloid A. cIMT, carotid intima media 

thickness. AIP, Atherogenic index of plasma. 

Significant considered p<0.05, **   Highly Significant considered p<0.001. 
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Figure (1): Correlation between cIMT and eGFR among the studied RA patients:

 
 

Figure (2) : Correlation between cIMT and estimated SAA. 

 
 

4-DISCUSSION 

Rheumatoid arthritis is an autoimmune 

disease which cause systemic and articular 

inflammation that lead to the destructive 

progression of the joints. Coronary artery 

disease (CAD) related mortality has been 

found to be more in RA patients than general 

population by fifty nine percent [15]. Many 

studies found a relation between the 

rheumatoid arthritis, long standing 

inflammation associated with it and 

atherosclerosis [13, 14]. Also it was found 

that each 5 ml/min/1.73m
2
 decrease in GFR 

cause an increase in the risk of developing a 

CVD yearly by 11% , independent of 

traditional risk factors [4]
 
. 

The aim of this study was to assess the 

association between impaired renal function 

and atherosclerosis in rheumatoid arthritis 

patients. 

In the present study; it was found that 

DAS28 was significantly higher in patients 

with higher BMI, SAA and abnormal cIMT; 

[Table 1]. The result was in agreement with 

Baghdadi et al. [16].who found that obesity 

is associated with chronic inflammation and 

increased levels of circulating adipokines, 

which might influence the initiation and 

course of RA. And also agrees with data in 

literature, which reported a strong correlation 

between SAA and RA activity [17]. and also 

with Connolly et al.[18] who documented 
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that the SAA level correlated with clinical 

disease activity. Also agrees with Arts et 

al.[19] who found that Disease activity over 

time may contribute to the risk of CVD. 

 In the present study; it was found that 

DAS28 was highly significant with lower 

eGFR and HDL-C; [Table 1]. These results is 

in agreement with Kochi et al. [20] who 

concluded that Persistently high disease 

activity and high CRP was a significant risk 

factor for the incidence of CKD in RA 

patients. And also agrees with Georgiadis et 

al. [21] who found that there was a strong 

inverse association between disease activity 

and HDL cholesterol levels in a cohort of 

patients with early arthritis . 

In the present study, it was found that 

There was a positive significant correlation 

between cIMT and age, duration of disease 

and WC [table 2]. These data was in line with 

Van Sijl et al. [4]. Who reported that RA 

patients who developed  cardiovascular event 

in his ongoing prospective cohort study were 

significantly older, with longer disease 

duration and the incidence was higher in 

males. 

In the present study it was found that 

there was a positive significant correlation 

was found between cIMT and age, duration of 

disease, WC, TG and LDL cholesterol and 

highly significant correlation with  ESR, 

CRP, RF, DAS28. And there was a highly  

negative significant correlation between cIMT 

and HDL [table 2].This result agrees with 

Hannawi and Alsalmi, [22] who observed 

that cIMT was positively associated with age 

of the patients, duration of  RA, inflammatory 

markers such as ESR and CRP, triglyceride 

level and LDL cholesterol. Besides, cIMT 

negatively associated with HDL cholesterol. 

In the contrary, Van Sijl et al.[4] reported no 

significant difference in ESR, RF and DAS28 

between RA patients with and without CV 

events. And this is may be explained by the 

differences in inclusion and exclusion criteria. 

Chronic kidney disease, known as an 

independent risk factor for CVD in the 

general population, is a frequent comorbidity 

among RA patients and was recently 

suggested to increase the risk of CVD in this 

population [ 23]. In the present study, it was 

found that there was highly negative 

significant correlation between cIMT and 

eGFR [table 2, figure 1]. This results in 

agreement with  Van Sijl et al. [4] who noted 

that patients who had a CV event had 

substantially and significantly higher serum 

levels of creatinine and lower GFR than 

patients who did not have a CV event. 

In the present study, it was found that 

there was highly positive significant 

correlation between SAA level and cIMT 

[table 2, Figure 2]. This result agrees with 

TargoNska-Stwpniak and Majdan [24], 

who found that there was a relationship  

between SAA and CV risk factors. The mean 

SAA level was significantly higher in patients 

with plaques as a manifestation of advanced 

atherosclerosis. However, Jylhävä et al.[25] 

reported no independent effect of SAA on 

cIMT value, unlike our results , This 

difference may be explained by that in our 

study we excluded diabetic and metabolic risk 

factors meanwhile Jylhävä et al [25]. studied 

many parameters of early atherosclerosis, i.e. 

carotid artery compliance and intima‐ media 

thickness, as well as serum lipids, proteins 

and hormones, obesity indices, smoking 

habits, blood pressure values, alcohol 

consumption, physical activity, the presence 

of diabetes and rheumatic diseases. 

In the present  study, a positive 

significant correlation was found between 

SAA and disease duration and a highly 

positive significant correlation with age, ESR, 

CRP, RF and DAS28 [table 2]. This result 

agrees with  Shen et al. [26]  who found a 

significant positive correlation between SAA 

and ESR, CRP as well as disease activity in 

patients of RA. 

In the present study, there was highly 

negative significant correlation between SAA 

and eGFR as an early marker of chronic 

kidney disease (CKD) [table 2]. This result is 

in agreement with TargoNska-Stwpniak and 

Majdan. [24] study which indicated that, in 

RA patients SAA could be considered as a 

biomarker associated with the inflammatory 

disease activity and the chronic complications 

related to the course of RA as the risk of CV 

and renal impairment .  

5- CONCLUSION 
This study evaluated the relation 

between chronic impaired renal function and 
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atherosclerosis and confirmed the highly 

significant negative correlation between 

impaired renal function and atherosclerosis.  

       Also this study evaluated Serum 

Amyloid A level and its relation with 

increasing the risk of cardiovascular and renal 

affection. And SAA level was found to be in 

negatively significant correlation with eGFR, 

and in a highly positive significant correlation 

with disease activity, other inflammatory 

markers and cIMT.    This suggests that 

Serum Amyloid A can be used as a marker of 

persistent inflammation and an indicator of 

cardiovascular and renal involvement in 

patients with rheumatoid arthritis. 

    6- RECOMMENDATIONS: 

 Controlling RA flare ups will help in 

decreasing the risk of Atherosclerosis 

progression. 

 Routine follow up of lipid profile and 

weight to limit risk factors of 

dyslipidemia and Atherosclerosis. 

 Estimation of the atherogenic index 

of plasma as it is directly related to 

risk of atherosclerosis. 

 Monitoring of renal function as 

chronic renal dysfunction increase 

the risk of atherosclerosis. 

 Cautious usage of nephrotoxic drugs 

in RA patients with regular 

monitoring of the kidney function.  

 Monitoring of SAA level to asses 

disease activity in RA patients, Also 

as it can be considered as a predictor 

of Atherosclerosis and renal 

involvement. 

7- LIMITATIONS: 

 The sample size was not too large. 

 Few patients were not well 

cooperative in doing some 

laboratory tests. 
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