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Introduction  

Cardiovascular diseases (CVD) remain the major cause of 

morbidity and mortality in chronic kidney disease (CKD) 

patients. Traditional CV risk factors including 

dyslipidemia, hypertension, diabetes mellitus (DM) and 

smoking are highly prevalent in those patients. Non-tradi-

tional biomarkers e.g. markers of inflammation, oxidative 

stress (OS) and endothelial dysfunction were associated 

with increased CVD and mortality risk in population with 

and without CKD [1]. Progression of CKD is associated 

with decreased endothelial function and increased preva-

lence of atherosclerosis, all of which was associated with 

mortality [2]. Dyslipidemia is an independent risk factor 

implicated in increased CVD and deaths associated with 

CKD and in the progression of renal damage [3]. 

Visfatin; a nicotinamide phosphoribosyl transferase 

(Nampt) plays a pivotal role as regulator of cell energy bal-

ance as it modulates lipid and glucose metabolism and in-

sulin sensitivity [4]. Visfatin have multiple biological func-

tions as an autocrine, endocrine and paracrine peptide; 

found in cells in many tissues and organs (both the nucleus 

and the cytoplasm) but preferentially expressed in visceral 

adipose tissue [5].  
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ABSTRACT 

 

Objective: The aim of this work was to evaluate serum 

visfatin, ferritin, and lipids as predictors of cardiovas-

cular diseases (CVD) in end-stage renal disease 

(ESRD) patients. 

Methods: A controlled trial involving thirty ESRD pa-

tients on maintenance haemodialysis (HD); serum was 

assayed for urea, creatinine, glucose, lipid profile, fer-

ritin and visfatin. 

 Results: patients aged (57.67±5.59 years); 11(36.6 %) 

were diabetics and 19(63.3%) non-diabetics; 

14(46.7%) men and 16(53.3%) women with mean du-

ration of therapy (5.45±2.9 years). Patients have high 

serum urea, creatinine, non-HDL, TG, LDL-c, VLDL, 

visfatin, and ferritin (P<0.001) and the calculated risk 

ratios were high (P<0.001) (VLDL/HDL, non-

HDL/HDL, cholesterol/HDL, LDL/HDL, TG/HDL). 

BMI (P=0.006), weight (P=0.016), HDL-c (P=0.009), 

glucose (P=0.001, HbA1c (P=0.014) and LDL/VLDL 

(P=0.045). Visfatin correlated with; BMI (r=0.82, 

P<0.001), both cholesterol and non-HDL (r=0.98, 

P<0.001), VLDL/HDL (r=0.49, P=0.006), non-

HDL/HDL (r=0. 86, P<0.001), cholesterol/HDL 

(r=0.85, P<0.001), LDL/HDL (r=0.51, P=0.004), 

TG/HDL (r=0.47, P=0.009) and inversely correlation 

with HDL-c (r=-0.85, P<0.001). Ferritin; showed in-

verse correlation with diastolic BP (r=-0.559, P=0.001). 
Multiple linear stepwise regression analysis confirmed 

three ratios to be significantly contributing to the risk 

of CVD in ESRD-HD patients (total cholesterol/HDL, 

LDL/HDL, and TG/HDL); while VLDL/HDL, not a 

risk factor. Logistic regression revealed that the risk of 

CVD is associated with BMI, TG, non-HDL, LDLC, 

VLDL, urea, glucose, HbA1c and ferritin. 

Conclusion: Dyslipidemia, hyper-visfatinaemia, and 

hyper-ferritinemia were prevalent in the ESRD-HD pa-

tient's all of which are independent risk factors for 

CVD; using atherogenic risk ratios as a screening tool 

for the estimation of CVD risk is useful in those pa-

tients 
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It is also produced by a variety of cells including lympho-

cytes, monocytes, neutrophils and hepatocyte. Increased 

levels of visfatin are found in both acute and chronic in-

flammatory diseases [6]. Many observations suggested a 

direct association between endothelial dysfunction and 

visfatin levels e.g. type 2 DM and CKD, a positive correla-

tion has been reported between visfatin levels and several 

markers of systemic inflammation and endothelial dysfunc-

tion [7]. Furthermore; endothelial dysfunction was an early 

and essential step in the evolution of the atherosclerotic 

process [8]. Visfatin is also known as pre–B-cell colony-

enhancing factor 1 that enhances the activation of leuko-

cytes, synthesis of adhesion molecules and production of 

pro-inflammatory cytokines e.g. interleukin-6 (IL-6) and 

TNF-α [9]. IL-6 stimulates hepatocytes to produce various 

pro-inflammatory cytokines and IL-6 stimulates transcrip-

tion of CRP and hepcidin which regulates both iron absorp-

tion (by enterocytes) and release (by macrophages); de-

creased hepcidin levels lead to increased iron absorption 

[10]. Iron is linked to OS as it contributes in the formation 

of free radicals which induce lipid peroxidation [11]. OS 

induces both insulin resistance and increased ferritin syn-

thesis [12]. Fernández-Real et al. [13] found that iron influ-

ences glucose metabolism, even in absence of iron overload 

and Iwasaki et al. established that serum ferritin was signif-

icantly associated with the degree of insulin resistance, vis-

ceral fat and hepatic fat content. Similar to serum ferritin; 

visfatin was found to be increased in type 2 DM [15], there-

fore factors related to OS or hyperglycemia can mediate the 

association between visfatin and prohepcidin (an iron me-

tabolism parameters) in subjects with altered glucose toler-

ance [16]. Ferritin, a clinical marker of iron storage, is also 

an acute-phase reactant that induces macrophage accumu-

lation and increases reactive oxygen species formation, so 

if inflammation is prolonged with a chronic acute-phase re-

action, adverse outcomes such as endothelial damage and 

atherosclerosis may occur [17-18]. In dialysis patients; hy-

perferritinemia indicate erythropoietin resistance, malnutri-

tion or inflammatory status [19-20]. Hyperferritinemia was 

associated with high poor clinical outcome and mortality 

[21]. Therefore; the aim of this study was to evaluate the 

relationship between serum adipocytokine visfatin, ferritin 

and lipids cardiovascular risk ratios among ESRD patients 

on regular HD.  

 

Materials and methods 

Study design and subjects: A controlled clinical trial in-

cluding thirty patients with ESRD on maintenance HD (for 

at least one year) attending nephrology unit of Luxor gen-

eral hospital, Luxor- Egypt. All patients received HD 3 

times/week, each for 4 hour, using bicarbonate dialysis so-

lution with polysulphone membrane. Twenty healthy vol-

unteer free of features of kidney disease and having a nor-

mal blood urea and serum creatinine level and estimated 

GFR > 90 ml/min/1.73 m2 were selected as control. The 

study was conducted after approval by ethical committee in 

Qena Faculty of medicine and informed consent was taken 

from all the participants and all the experiments were 

strictly adhered to the tenets of the Helsinki declaration. 

 

Exclusion criteria 

Patients with history of CVD (defined as a history of heart 

failure, acute or chronic ischemic heart disease, and cere-

brovascular disease); or CKD with recent febrile or infec-

tious episodes, hospitalization during the past month, indi-

viduals younger than 19 years of age, pregnancy, or who 

take any lipid-lowering medications or antioxidant supple-

ments or known histories of autoimmune disease, malig-

nancy, hematological disorders, HBV or HCV and HIV or 

who had not fasted (for 12 hrs.) prior to blood sampling or 

refuse to participate in the study. Other relevant data in-

cluded the cause of renal failure, duration of dialysis, pres-

ence of co-morbid factors, smoking history and hyperpara-

thyroidism. The following characteristics were observed: 

age, gender, history, duration and the cause of nephropathy, 

medication taken by the patient, weight, height and blood 

pressure was measured using standard mercury sphygmo-

manometer. The average of two blood pressure readings, 

recorded at an interval of 5 min, was used for analysis. 

 

Blood samples   

5ml blood samples were taken from HD patients immedi-

ately before dialysis sessions from the dialysis fistula and 

from the venipuncture in control subjects after an overnight 

12 hr. fast (2 ml will be taken in EDTA tube and the 3 ml 

in plain tube left to clot and serum is separated and ali-

quoted for chemistry analysis and rest put in cryo tube and 

preserved at -80ºC till time of analysis of visfatin).  

 EDTA anticoagulant tube was used for complete cell 
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count using automated cell counter cell dyne-1800 (Ab-

bott diagnostics, USA) and for HbA1c estimation.  

 Plain tube centrifuged at 3000 rpm for 10 minutes and se-

rum obtained used for measurement of biochemical pa-

rameters (urea, creatinine, glucose and serum Lipid pro-

file including: Cholesterol, HDL-c, LDL-c, Triglycer-

ides). All were measured by enzymatic colorimetric 

methods using Cobas c311 automated chemistry analyzer 

(Roche diagnostics, Germany). 

 Serum ferritin tested as instructed by the manufacturers 

using commercial automated chemiluminescent micro-

particle immunoassay (CMIA) provided by (Architect 

i2000, Abbott diagnostics, USA). Serum ferritin was con-

sidered raised according to the WHO criteria if > 300 

ng/mL in men and > 200 ng/mL in women, iron defi-

ciency (ferritin <200 ng/ml), iron overload (ferritin >2000 

ng/ml). Hence, these ranges of serum ferritin values are 

less likely to correlate with inflammation and/or malnu-

trition. Therefore, a sub-analysis performed in which only 

patients with serum ferritin values between 200 and 2000 

ng/ml were analyzed. 

 Serum visfatin was measured using EIA kit from WKEA 

MED SUPPLIES CORP; Changchun, China Catalog No: 

WH-1525 according to the manufacturer's instruction. 

The assay range: 1μg/L -20μg/L, intra assay coefficient 

variation (CV) <15% with a sensitivity of 0.3 μg/L. 

Many calculations were assessed including:  

 Body mass index (BMI): weight in kilograms divided by 

height in meter square, and obesity was defined as a BMI 

> 25 kg/m2  

 Estimated low density lipoprotein cholesterol (LDL-C) = 

total cholesterol (TC) – [(HDL-C) + (VLDL-C)] =TC – 

[HDL-C+ (Triglycerids/5)] mg/dl [22]. 

 Non-high-density lipoprotein cholesterol (Non-HDL) = 

the difference between TC and HDL-C [accounts for 

LDL-C, VLDL and its remnants that reflects the in-

creased risk of coronary heart disease]. 

 Atherogenic ratios: total cholesterol/HDL, LDL/HDL, 

VLDL/HDL, Non-HDL/HDL, TG/HDL, LDL/VLDL.  

 

 

 

Statistical analysis 

Statistical analysis was performed using SPSS 22.0 (IBM 

SPSS statistics; USA). Data are expressed in mean and 

standard deviation (mean ± SD) or median and range, ac-

cording to their distribution. A parametric or non-paramet-

ric test was used for comparison of data. The distribution of 

variables was compared by the Chi-square test analysis. 

Difference between the arithmetical averages was assessed 

by ANOVA, which was adjusted for multiple comparisons. 

ANOVA with post-hoc Tukey's range test was used to com-

pare all possible pairs of means. Depending on the normal-

ity of distribution of variables, the comparisons between 

groups were performed using one way of analysis of vari-

ance (ANOVA) or the Mann-Whitney U-test when results 

are non-parametrically distributed. Logistic Regression 

(Odd’s Ratio) was performed for calculation of cardiac risk 

factors for heart attack in HD cases. All statistical tests were 

two tailed, and a P value below 0.05 was considered statis-

tically significant.  

 

Results 

Thirty ESRD-HD patients were included in the study; 

11(36.6 %) diabetics and 19(63.3 %) non-diabetics, aged 

(57.67±5.59 years) with HD therapy duration of (5.45±2.9 

years), 14 (46.7%) men and 16(53.3%) women, and 20 con-

trol subject aged 43.75 ±7.85 years). Compared to controls; 

patients group shows statistically significant higher BMI, 

serum urea, creatinine, glucose, HbA1c, TG, LDLc, VLDL, 

HDLc, Non-HDL, visfatin and ferritin; calculated athero-

genic risk ratios [VLDL/HDL, Non-HDL/HDL, choles-

terol/HDL, LDL/HDL, TG/HDL, LDL/VLDL]; but statis-

tically no significant difference in relation to blood pres-

sure, height and serum cholesterol [Table 1].  Compared to 

controls; both DM and non-DM patients have higher BMI, 

TG, LDL-c, VLDL, urea, creatinine, glucose and HbA1c, 

visfatin and ferritin. Moreover; there are high lipid ratios 

(VLDL/HDL; Non-HDL/HDL; cholesterol/HDL; 

LDL/HDL; TG/HDL and LDL/ VLDL).  
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Table 1. Comparison between ESRD-HD Cases versus 

Control. 

    

Variables Cases 

(No=30) 

Control 

(No=20) 
P value 

Age (years) 57.67±5.59 43.75±7.85 <0.001** 

Systolic BP 

(mmHg) 
124.33±15.46 120.0±10.26 0.277 

Diastolic BP 

(mmHg) 
80.0±8.30 76.0±5.03 0.060   

Weight (kg) 77.83±13.91 68.67±10.74 0.016* 

Height (cm) 170.80±13.85 170.90±10.61 0.978 

BMI (kg/m²) 26.23±4.07 23.30±2.51 0.006* 

Cholesterol 

(mg/dL) 
153.93±31.14 149.66±30.41 0.634 

HDLc 

(mg/dL) 
27.97±5.70 50.24±4.00 <0.001** 

Non-HDL 

(mg/dL) 
125.97±36.03 99.42±30.17 0.009* 

Triglyceride 

(mg/dL) 
150.40±77.68 73.94±7.47 <0.001** 

LDLc 

(mg/dL) 
85.37±25.28 62.55±5.61 <0.001** 

VLDL 

(mg/dL) 
30.08±15.54 14.81±1.49 <0.001** 

VLDL/HDL 1.17±0.78 0.296±0.036 <0.001** 

Non-HDL/HDL 5.05±2.89 2.0±0.64 <0.001** 

Total choles-

terol/HDL 
6.09±2.86 2.99±0.64 <0.001** 

LDL/HDL 3.20±1.01 1.26±0.16 <0.001** 

TG/HDL 5.87±3.87 1.48±0.18 <0.001** 

LDL/VLDL 3.39±1.47 4.15±0.78 0.045* 

Urea (mg/dL) 90.62±40.51 43.96±11.30 <0.001** 

Creatinine 

(mg/dL) 
6.31±3.87 0.74±0.42 <0.001** 

Glucose 

(mg/dL) 
118.73±52.58 77.60±6.64 0.001** 

HbA1c % 5.86±1.47 5.00±0.33 0.014* 

Visfatin  

(μg/L) 
15.34±1.73 9.45±1.36 <0.001** 

Ferritin 

(ng/ml) 
1097±598 59.98±34.44 <0.001** 

*Significant **highly significant / BMI: body mass index; HDL: high density lipo-

protein; LDL: low density lipoprotein; VLDL: very low density lipoprotein; TG: tri-

glyceride; HbA1c: glycated hemoglobin  

Visfatin level shows no significant difference between DM 

and non-DM patients. There was insignificant difference 

between male and female patients and insignificant differ-

ence between patients with serum ferritin (200> serum fer-

ritin >800 ng/ml) and (800> serum ferritin> 2000 ng/ml); 

regarding all parameters of demographic, serum biochemi-

cal values and calculated atherogenic ratios (data not 

shown).  

Table 2. Spearman’s correlation between visfatin and fer-

ritin with other laboratory finding in ESRD-HD patients. 

   

Variable 

Visfatin Ferritin 

r P value r P 

value 

Duration of HD -0.11 0.66 0.304 0.102 

Systolic BP (mmHg) -0.23 0.21 -0.101 0.594 

Diastolic BP (mmHg) 0.21 0.27 -0.559 0.001** 

Weight (kg) 0.35 0.06 -0.053 0.779 

Height (cm) -0.34 0.06 0.107 0.574 

BMI (kg/m²) 0.82 <0.001** -0.114 0.548 

Total Cholesterol 

(mg/dL) 
0.98 <0.001** -0.159 0.401 

HDLc (mg/dL) -0.85 <0.001** 0.167 0.377 

Non-HDL (mg/dL) 0.98 <0.001** -0.164 0.387 

Triglyceride (mg/dL) 0.20 0.28 -0.139 0.464 

LDLc (mg/dL) -0.09 0.62 0.307 0.099 

VLDL (mg/dL) 0.20 0.28 -0.139 0.464 

VLDL/HDL 0.49 0.006* -0.234 0.214 

Non-HDL/HDL 0.86 <0.001** -0.189 0.316 

Cholesterol/HDL 0.85 <0.001** -0.212 0.261 

LDL/HDL 0.51 0.004* 0.083 0.663 

Triglyceride/HDL 0.47 0.009* -0.239 0.203 

LDL/VLDL -0.29 0.12 0.248 0.186 

Urea (mg/dL) -0.01 0.98 -0.070 0.715 

Creatinine (mg/dL) -0.20 0.29 -0.166 0.380 

Glucose (mg/dL) 0.26 0.17 0.072 0.704 

HbA1c % 0.23 0.21 0.196 0.299 

Ferritin (ng/ml) -0.19 0.31 - - 

Visfatin   (μg /L) - - -0.190 0.314 

*Significant       **highly significant/  BMI: body mass index; HDL: high density 

lipoprotein; LDL: low density lipoprotein; VLDL: very low density lipoprotein; 

TG: triglyceride; HbA1c: glycated hemoglobin  

 

Correlation between visfatin and ferritin with other clinical 

and laboratory finding in ESRD-HD: [Table 2]. 

 Visfatin; shows inverse correlation with HDL-c (r=-

0.85, P=<0.001) and positive correlation with BMI 

(r=0.82, P=<0.001), both cholesterol and Non-HDL  

(r=0.98, P=<0.001), VLDL/HDL (r= 0.49, P=0.006), 

Non-HDL/HDL (r=0.86, P=<0.001), choles-

terol/HDL (r=0.85, P=<0.001), LDL/HDL (r=0.51, 

P=0.004), TG/ HDL (r=0.47, P=0.009). 

 Ferritin; shows inverse correlation with diastolic BP 

(r=-0.559, P=0.001). 

 Both visfatin and ferritin shows insignificant correla-

tion with disease duration, systolic blood pressure, s. 

urea and creatinine. 
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Multiple linear stepwise regression analysis confirmed that 

the following three ratios to be significant predictors of 

CVD risk in ESRD-HD patients (cholesterol/HDL, 

LDL/HDL and TG/HDL); while VLDL/HDL is not risk 

factor [Table 3].  

 

Table 3.  Logistic Regression (Odd’s Ratio) for Cardiac 

risk factors for heart attack in ESRD-HD patients. 

 
  

 

Variable 

Odd’s 

ratio 

(OR) 

95% CI 

P value Lower Upper 

Choles-

terol/HDL 

25.07 3.09 203.3 0.003* 

LDL/HDL 3.44 1.31 9.03 0.043* 

Triglycer-

ide/HDL 

6.45 1.63 2.55 0.038* 

VLDL/HDL 1.12 124.9 1.09 0.025* 

*Significant/ HDL: high density lipoprotein; LDL: low density lipoprotein; VLDL: 

very low density lipoprotein  

 

Logistic regression analysis reveals that the risk of CHD in 

ESRD-HD patients is significantly associated with BMI, 

TG, non-HDL, LDL-C, VLDL, urea, glucose, HbA1c, and 

ferritin [Table 4]. 

 

Table 4. Logistic Regression (Odd’s Ratio) for ESRD-HD 

patients. 

    

Variable 
Odd’s ratio 

(OR) 

95% CI 
P 

value Lower Up-

per 

Systolic BP (mmHg) 1.02 0.98 1.1 0.273 

Diastolic BP 

(mmHg) 
1.08 0.99 1.2 0.07 

Weight (kg) 1.06 1.0 1.1 0.02* 

Height (cm) 1.0 0.95 1.05 0.98 

BMI (kg/m²) 1.3 1.06 1.6 0.01* 

Total cholesterol 

(mg/dL) 
1.0 0.99 1.02 0.63 

HDLc (mg/dL) 0.005 0.0 - 0.99 

Non-HDL (mg/dL) 1.02 1.0 1.04 0.01* 

Triglyceride 

(mg/dL) 
1.1 1.02 1.13 0.004* 

LDLc (mg/dL) 1.2 1.07 1.3 0.001* 

VLDL (mg/dL) 1.4 1.1 1.8 0.004* 

LDL/VLDL 0.59 0.35 1.02 0.06 

Urea (mg/dL) 1.1 1.04 1.2 0.002* 

Creatinine (mg/dL) 8.1 0.0 - 0.95 

Glucose (mg/dL) 1.2 1.0 1.3 0.004* 

HbA1c % 2.2 1.1 4.5 0.03* 

Visfatin  (μg /L) 4.0 0.0 - 0.99 

Ferritin  (ng/ml) 1.0 1.0 1.1 0.03* 

*Significant/ BMI: body mass index; HDL: high density lipoprotein; LDL: low 

density lipoprotein; VLDL: very low density lipoprotein; HbA1c: glycated hemo-

globin  

Discussion 

Many studies recognized a link between CVS disease, in-

flammation and mortality. Inflammation is a principal com-

ponent of almost all kidney diseases histological features 

[23].  Failing renal function may upturn overall inflamma-

tory responses because of the decreased renal clearance of 

factors involved in inflammation [24]. There is cumulative 

evidence that hypervisfatinaemia is associated with im-

paired endothelial function and higher mortality in ESRD 

patients [25]. Moreover dyslipidemia in CKD was associ-

ated with cellular oxidative injury that may contribute to 

pro-inflammatory and pro-thrombotic milieu [26].  Our re-

sults show a high level of visfatin in ESRD-HD patients 

compared to controls. This is in agreement with  [2,25,27-

30]. However; Soyoral et al, found that visfatin level does 

not differ between dialysis patients and healthy individuals 

[31]. The reason for such observation is not clear, but di-

minished clearance secondary to low glomerular filtration 

in renal damage or excessive release from progressively 

damaging renal cells in advance stages (as visfatin located 

intra-cellular and releases upon cell lyses) [32]. Our results 

showed that ESRD-HD patients have an elevated athero-

genic lipid profile, with significantly lower serum HDL and 

significantly higher non-HDL, TG, LDL, VLDL together 

with calculated risk ratios for VLDL/HDL, non-

HDL/HDL, Cholesterol/HDL, LDL/HDL, TG/HDL, 

LDL/VLDL compared to controls; and this was more in-

tensified in diabetic patient. This is in agreement with 

Soyoral et al, but with insignificant difference between 

males and females [31]. Also in agreement with Raju et al,  

but found that LDL was not altered in HD patients com-

pared to control group [33]. In contrast; Yamamoto et al,  

found insignificant differences in total cholesterol, triglyc-

eride and HDL levels between patients with ESRD-HD and 

controls however he recognized abnormal HDL capacity to 

mediate cholesterol efflux [34].  Our results show insignif-

icant difference between male and female patients regard-

ing age, duration of dialysis, blood pressure, BMI, kidney 

function tests, lipid profile, glucose, HbA1c, ferritin, 

visfatin and lipid-related atherogenic risk ratios. In contrast 

Mitwalli et al, observed that female patients had higher se-

rum levels of triglycerides, HDL, total cholesterol, and 

LDL while Kim et al, found that atherogenic ratios are 

highly significant in women [3,35]. 
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Visfatin; showed significant positive correlation with 

(BMI, cholesterol, non-HDL, VLDL/HDL, non-

HDL/HDL, Cholesterol/HDL, LDL/HDL, TG/ HDL) and 

significant inverse correlation with HDL-c (these factors 

are the component of metabolic syndrome), this was in 

agreement with Mu et al, [36]. In contrast; Chen et al, Za-

horska-Markiewicz et al,  and Soyoral   et al, found no cor-

relation between visfatin level and BMI and lipid profile 

values or atherogenic risk ratios [15,31,37]. Chen et al, did 

not find any relationship between visfatin and LDL-c, total 

cholesterol, or triglyceride levels in obese individuals. 

While Smith et al,  found that visfatin was positively corre-

lated with HDL-c and negatively correlated with LDL-c, 

and Wang et al, in a study involving 35 subjects with hy-

perlipidemia and insulin resistance, reported that visfatin 

was positively correlated with HDL-c and negatively cor-

related with triglycerides [38-40].  Linear stepwise regres-

sion analysis results revealed that visfatin levels may be af-

fected by HDL-c levels, and logistic regression analysis 

showed that visfatin was an independent risk factor of 

CVD. This result indicates that visfatin could be involved 

in lipid metabolism, which leads to the occurrence of CVD. 

Our results showed high serum ferritin level in ESRD-HD 

patients and this was more intensified in diabetic patient; 

with insignificant difference between male and female 

cases. This was in agreement with Kalantar-Zadeh et al,  

and Soyoral et al, [31,41]. Plasma ferritin level represents 

the balance between its secretion, which is directly related 

to intracellular iron synthesis, and its clearance [41]. In di-

alysis patients, hyperferritinaemia is associated with eryth-

ropoietin resistance and more severe anemia and according 

to K/DOQI guidelines  iron administration should be sus-

pended if serum ferritin is >800 ng/ml, meanwhile iron 

overload with its poor clinical outcome may follow [19,42]. 

In a population-based prospective cohort and cross-sec-

tional study both point out high serum ferritin to be associ-

ated with type 2 DM prevalence [43,44]. However; high 

ferritin level found to be associated with insulin resistance 

in type 2 DM and metabolic syndrome in men and in 

women [45-47]. On performing regression analyses, total 

cholesterol/HDL ratio gives maximum among the four ra-

tios; approximately (25%) to the risk of developing CVD 

while TG/HDL ratio (6%) and LDL/HDL ratio (3%) 

whereas VLDL/HDL ratio is not a risk factor. This was in 

line with [48-51]. In addition; serum visfatin, creatinine and 

HbA1C were found to be risk factors for CVD, while ferri-

tin and HDL-c were not a risk factor. 

 

Limitation  

All of our DM patients were on ACE inhibitor, which has 

shown to recover endothelial function; therefore their use 

may lead to some confusing effect. Furthermore; the cross-

sectional study design that cannot understand causality. 

 

Conclusion 

 dyslipidemia, hyper-visfatinaemia and hyper-ferritinemia 

established in ESRD patient's all of which are independent 

risk factors for CVD; using atherogenic risk ratios as 

screening tool for CVD risk estimation is useful particu-

larly in centers with deficient incomes.  

 

Recommendations 

 lifestyle changes, inflammation management and lipid reg-

ulation are essential to improve outcome in ESRD patients. 
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