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ABSTRACT 

Background: CMV is a common infection in chronic hemodialysis patients. CMV positive patients are more likely to havecarotid 

atherosclerosis plaques as compared with CMV negative individuals. Carotid ultrasonography (US) is one of the most used 

imagingtechniques for the assessment of atherosclerosis, and it is increasingly applied in patients with end-stage renal disease (ESRD) and 

in chronic kidney disease (CKD) in general.Aim of the work: Is to assess the association CMV seropositivity, dyslipidemia, carotid artery 

plaques and media intima thickening measured by duppler US  in hemodialysis patients.Subjects and methods:The present study included 
60 patients with CKD on regularHemodialysis with ages ranged between 20-65 years who wereselected from Hemo-Dialysis unit in Tanta 

university hospital.  All subjects were subjected to full medical history taking andthorough physical examination, complete blood picture, 

fastingblood glucose, lipid profile (Triglycerides, totalcholesterol, HDL, LDL), Serum calcium, serum phosphorus, CRP, CMV IgG and 
Duplex on both Carotidarteries with measurement of intima -  media thickness.Results: The prevalence of atherosclerosis in CMV positive 

andnegative patients undergoing hemodialysis is not influenced bymany factors that were taken into consideration as follow (p value>0.05) : 

sex, age, and body mass index, systolic and diastolic bloodpressure., Also there was no significant change in FBS, CRP, Serum phosphorus 
and ionized calcium (p value >0.05) among CMV positive compared to CMV negativepatients undergoing hemodialysis.The study also 

showed that there was significant increase inatherosclerosis among CMV positive compared to CMV negativepatients undergoing 

hemodialysis as proved by Carotid Duplexthrough measuring IMT and presence of atherosclerotic plaques.Conclusion: This study 
concluded that there’s significant increase in atherosclerosis as proved by CarotidDuplex through measuring IMT and presence of 

atherosclerotic plaques in CMV positive compared to CMV negative patientsundergoing hemodialysis. 
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INTRODUCTION 

 

More than 50 % of end-stage renal disease (ESRD) patients die from cardiovascular diseases [1]. Arteries 

of ESRD patients are affected by atherosclerosis and by large artery (medial and intimal) calcifications [2]. 

Many risk factors have been identified, they include traditional risk factors known from the non-ESRD 

population (diabetes mellitus, smoking, hypertension etc.), but also factors specific for renal failure, such as 

increased phosphate concentrations, inflammation, oxidative stress, malnutrition and increased levels of 

circulating ADMA (asymmetric dimethyl- arginine, endogenous inhibitor of nitric-oxide synthase). Despite 

these findings, the use of traditional risk scoring underestimates atherosclerosis burden. [3] 

CMV is a β-herpesvirus and known to be present in saliva, cervical secretions, breast milk, semen, and 

human lymphocytes. CMV is a ubiquitous agent, and seropositivity rates in the adult population over 40 years 

of age worldwide are 60 to 100%, possibly due to transmission through breastfeeding, sexual contact and spread 
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from children. [4]Transfusion-transmitted CMV infection is a significant cause of morbidity and mortality, 

particularly in immunocompromised patients.[5] 

 CMV seropositivity is likely to play a role as an atherosclerosis-promoting factor in an already diseased 

vascular system, such as the arteries of patients with ESRD.[6] 

 

MATERIALS AND METHODS 

 

The present study is a cross-sectional study. It was conducted in the period extending from June, 2015 

through June, 2016.  

 

Patients: 

The study included 60 patients on dialysis for at least 6 months or more. From the dialysis unit of the 

internal medicine department Tanta university hospital 

 

Exclusion criteria: 

1. Patients who are suffering from Diabetes Mellitus. 

2. Patients who are suffering from Ischemic Cardiac Disease. 

3. Patients who are receiving cholesterol lowering medications. 

4. Patients with history of neck operation. 

5. Patients with history of peripheral vascular disease. 

 

Methods: 

Subjects reported to the Dialysis Unit after a 12-h overnight fast. All subjects were subjected to: 

 

1. Medical History: 

Including age, sex, residence, level of education, occupation, marital state and special habits. 

 

2. Physical examination: 

Complete physical examination and systolic and diastolic blood pressures were computed as the mean of 

the three measurements. 

 

3. Anthropometric measurements: 

 Weight was measured to the nearest 0.5 kg and height tothe nearest 1.0 cm. 

 BMI was calculated as body weight in kilograms dividedby the square of height in meters (kg/m2). 

 

4. Laboratory investigations: 

Complete Blood Picture 

Fasting blood glucose 

Lipid profile (Triglycerides, total cholesterol, HDL, LDL) 

Serum calcium, serum phosphorus, PTH 

CRP 

CMV IgG 

 

5. Radiological investigation: 

Carotid artery duplex for evaluation of common carotid artery intima-media thickness. CCA-IMT was 

measured by high-resolution B-mode ultrasonography. Ultrasonographic study of patients was performed after 

dialysis within one week of blood sampling. Bilateral examination was done by an expert radiologist who was 

unaware of clinical and laboratory data. Subjects were in the supine position with head slightly turned from 

echography at measurement. Measurement of IMT was performed 0.5 to 1.0 cm proximal to the beginning of 

the carotid bulb on the wall of the CCA. IMT was defined as the distance between the leading edge of the 

lumen-intima echo of the near wall and the leading edge of the media adventitia echo. IMT was measured on 

longitudinal views of the far wall of the distal segment of the CCA. Mean values of IMT were calculated from at 

least three measurements for each artery. The average of the obtained values was taken as IMT; it was 

considered abnormal when it exceeded 0.8 mm. 

Statistical presentation and analysis of the present study was conducted, using the mean, standard deviation 

and chi-square test bySPSS V.19. 
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RESULTS AND DISCUSSION 

 
Table 1: the range of some laboratory data in the studied patients  

 Range Mean ± SD 

PTH pg/ml 254.0 - 1050.0 482.5 ± 149.2 

CRP mg/dl 3.5 - 17.5 10.1 ± 3.9 

Cholesterol mg/dl 180.0 - 250.0 215.9 ± 18.3 

Triglycerides mg/dl 110.0 - 658.0 316.1 ± 167.8 

HDL mg/dl 19.0 - 64.0 37.3 ± 12.3 

LDL mg/dl 5.0 - 199.8 115.3 ± 41.4 

 

Table 2: CMV seropositivity in the studied patients (n=60)= 

 No % 

CMV 
+ve 48 80.0 

-ve 12 20.0 

 

Table 3: Comparison between patients with +ve and –ve CVM regarding the demographic data 

 
CVM +ve 

n=48 
CMV –ve 

n=12 

Student t test 

t P 

Age 51.5 ± 10.3 49.3 ± 13.3 0.61 0.54 

BMI 26.6 ± 3.7 28.4 ± 4.3 -1.41 0.16 

 
Chi-square test 

X
2
 P 

Gender 
Male 37 7 

1.72 0.18 
Female 11 5 

 

This table shws that no significant statistical difference between the CMV+ve and CMV –ve patients 

regarding the sex, BMI and age. 

 
Table 4: Comparison between patients with +ve and –ve CVM regarding the other laboratory investigations 

 
CVM +ve 

n=48 

CMV –ve 

n=12 

Student t test 

t P 

AP 390.6 ± 26.5 406.1 ± 32.2 -1.7 0.08 

PTH 477.5 ± 159.2 502.9 ± 103.4 -0.52 0.6 

CRP 10.3 ± 4.1 9.3 ± 3.0 0.76 0.44 

Cholesterol 213.9 ± 17.6 224.0 ± 19.6 -1.72 0.08 

Triglycerides 321.6 ± 167.2 294.3 ± 175.9 0.5 0.61 

HDL 37.9 ± 12.6 35.0 ± 11.3 0.74 0.45 

LDL 111.6 ± 41.1 130.1 ± 41.2 -1.39 0.16 

 

This table shows no statistically significant differences between patients with CMV and without regarding 

the other laboratory data 

 
Table 5: IMT and atherosclerosis in the studied patients (n=60) 

IMT 
Range 0.5 – 1.7 

Mean ± SD 0.91 ± 0.38 

Atherosclerosis 
+ve 25 (41.7 %) 

-ve 35 (58.3 %) 

 

This table shows that the 25 patients had an IMT of 0.91 ± 0.38 and they are positive for atherosclerosis and 

35 patients had IMT less than this and are negative for atherosclerosis. 

Patients with CMV had significantly higher IMT and frequency of atherosclerosis when compared with 

patients without as 24 out of 48 CMV positive have atherosclerosis and only 1 out of 12 negative CMV is 

atherosclerotic. 

 
Table 6: Comparison between the atherosclerotic and non astherosclerotic groups regarding the sex 

Sex  Atherosclerotic group Non atherosclerotic group Total 

 

Male 

 N. 17 25 42 

% 70% 70% 70% 

 

Female 

N. 8 10 17 

% 30% 30% 30% 

Total  N. 25 35 60 

% 100% 100% 100% 

 

Chi square 

X20.000 

P-value   1.00 

No statistical difference between the atherosclerotic and non atherosclerotic group regarding the sex. 
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Table 7: Comparison between the atherosclerotic and non astherosclerotic group regarding age, BMI,systolic and diastolic BP. 

 Atherosclerotic group Non atherosclerotic group t. test P value 

BMI kg/m2 23.41+2.99  24.41+3.25 0.325 0.471 

Age  years 41.62+4.95  44.36+3.25 0.530 0.258 

Systolic blood pressure mmhg 116.35+7.52  120.25+3.63 0.365 0.634 

Diastolic blood pressure mmhg 83.15+6.52  85.36+7.52 0.325 0.563 

No statistically significant difference (P> 0.05) was found regarding age, BMI, systolic and diastolic BP.  

 
Table 8: Correlations between IMT and the various clinical and laboratory data 

 
IMT 

P R 

Age 0.1 0.41 

BMI 0.027 0.83 

Ca mg/dl -0.15 0.22 

P mg/dl 0.08 0.53 

Ca × P 0.055 0.67 

PTH pg/ml -0.044 0.73 

CRP mg/dl -0.078 0.55 

Cholesterol mg/dl 0.32 0.011* 

Triglycerides mg/dl -0.2 0.12 

HDL mg/dl 0.15 0.22 

LDL 0.13 0.31 

This table shows a statistically significant direct correlation between IMT and serum cholesterol. 

 
Table 9: Predictors of atherosclerosis in the studied patients 

 OR P 

Age 1.0 0.92 

BMI 0.96 0.75 

Dialysis Duration 0.99 0.95 

HB 1.1 0.51 

WBCs 0.93 0.45 

Ca 1.4 0.44 

P 0.8 0.34 

Ca × P 0.98 0.49 

AP 0.99 0.5 

PTH 1.0 0.93 

CRP 1.08 0.24 

Cholesterol 0.96 0.024* 

Triglycerides 1.0 0.17 

HDL 0.97 0.16 

LDL 0.99 0.48 

This table shows that serum cholesterol is the only predictor of atherosclerosis in the studied patients 

 

Discussion: 

 Inflammation may be important in the pathogenesis of atherosclerotic CVD, and atherosclerosis has been 

characterized as a pro-inflammatory condition. (7) 

Inflammation is associated with activation and proliferation of macrophages, endothelial cells and smooth 

muscle cells, and the presence of pro-inflammatory mediators including cytokines, growth factors, complement 

and oxidized low-density lipoproteins (LDL). Previous studies also have reported on associations between 

atherosclerosis and certain persistent bacterial and viral infectious agents, such as chlamydia pneumonia and 

cytomegalovirus (CMV). [8] 

During inflammation and infection, the plasma concentrations of various proteins, alternatively known as 

acute phase reactants or acute phase proteins, can rise. C-reactive protein (CRP) and serum amyloid A (SAA) 

are prominent acute phase reactants, and plasma concentrations of these proteins are directly correlated with the 

presence and severity of atheresclerotic CVD. [7] 

In this context, the present study aimed to evaluate the possible association between CMV and 

atherosclerosis in patients on HD. 

In the present study, CMV IgG was found to be positive in 48 patients (80.0 %). This is in accordance with 

the study of Sepehrvand et al. [9]  they found that forty-four (52%) patients were males. 65 patients (77.4%) 

were anti-CMV IgG positive and 6 (7.1%) were anti-CMV IgM positive. [11] This also accords with the study 

of Betjest et al. [10] who found that among the studied HD patients 73.8 % were CMV +ve. [9,10] 

On the other hand, Abou-El-Yazed et al. [11] found that the seroprevalance of CMV antibodies among their 

patients was 98% using CMV/IgG, 11% using CMV/IgM and 30% by using CMV/Ampilcor (PCR). [11] 

We found that studied patients had an IMT of 0.91 ± 0.38 and they included 25 patients (41.7 %) had 

atherosclerosis. This is in agreement with Balsam et al. [12]. In their study, 40.0 % of HD patients had IMT 

0.8 mm.[12] 
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Also, Ocak et al. [13] found the Positivity for anti-CMV IgG was in 254 (99.6%) of the 255 HD patients so 

this is in accordance with the result of the present study.[13] 

In the present study, no significant associations were found between CMV infection and the various clinical 

and laboratory data. However, it was found that patients with CMV had significantly higher IMT and frequency 

of atherosclerosis when compared with patients without.  

This is in agreement with the study of Betjes et al. [10]. In a retrospective study they analysed the clinical 

data of patients with ESRD. A total of 408 patients were evaluated with a median age of 52 years. Multivariate 

logistic regression identified age, smoking, hypertension, C-reactive protein (CRP) and CMV seropositivity as 

independent variables that were significantly associated with apositive medical history 

of atherosclerotic disease.[10] 

However, the present data are in disagreement with the study of Buyukhatipoglu et al. [14] who evaluated 

the causative role of inflammation in atherosclerosis among HD patients. Intima-media thickness (IMT) in 

carotid arteries was determined in 54 HD patients and 52 controls. Plasma levels of lipids, glucose, albumin and 

several acute phase proteins, and immunoglobulin G titres against chlamydia and cytomegalovirus were 

measured in all subjects.  There was no relationship between carotid IMT and cytomegalovirus.[14] 

Also is against the present study; Wolf et al. (15) evaluated whether there is a correlation between a past 

infection with Chlamydia pneumoniae (Cpn), Helicobacter pylori (Hp) or cytomegalovirus (CMV) and the 

manifestation of a symptomatic atherosclerotic disease in patients with endstage renal failure, they found that 

There was no correlation between CMV (IgG, IgM) or Hp ( IgA, IgG) seropositivity and atherosclerotic 

disease.[15] 

However, the present data are in disagreement with the study of Cheung  et al. [16] who examined the 

relationship between several traditional cardiovascular disease risk factors and the presence or history of 

cardiovascular events in hemodialysis patients, they found that forty percent of the patients had coronary heart 

disease. Nineteen percent had cerebrovascular disease, and 23% had peripheral vascular disease. As expected, 

diabetes and smoking were strongly associated with cardiovascular diseases. Increasing age was also an 

important contributor, especially in the group less than 55 years and in nondiabetic patients. Black race was 

associated with a lower risk of cardiovascular diseases than non-blacks. Interestingly, neither serum total 

cholesterol nor predialysis systolic blood pressure was associated with coronary heart disease, cerebrovascular 

disease, or peripheral vascular disease. [16] 

This study is in variance with Nassiri et al. [17] could not detect an association between serum levels of 

calcium, phosphorus, parathyroid hormone, and 25-hydroxyvitamin D and atherosclerosis. [17] 

 

Conclusion: 

The infection with CMV increases the risk of astherosclerosis in patient with chronic renal failure on 

dialysis, so infection control is very important to avoid adding risk factors to those patients for morbidity and 

mortality.  
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