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INTRODUCTION 

Patterns, pathophysiology, treatment, and complications 

in chronic kidney disease(CKD) have changed 

considerably over the past few decades. Most of the 

patients starting dialysis are already having signs of 

advanced atherosclerosis, and the risk factors for 

cardiovascular morbidity and mortality seen in patients 

with CKD develop with the disease progression. So, the 

predialysis period is the ideal time to start therapeutic 

interventions. Traditional risk factors alone cannot 

adequately predict cardiovascular disease (CVD) 

outcome in patients with end stage renal disease ESRD. 

Inflammation is identified as playing a key role in 

atherosclerotic CVD. Proinflammatory cytokines are 

important in inflammation that is associated with 

malnutrition and atherosclerosis in ESRD. Malnutrition 

often worsens patient outcome by exacerbating existing 

inflammation and heart failure, accelerating 

atherosclerosis and increasing susceptibility to infection. 

Atherosclerosis is itself a major risk factor for CVD 

mortality. Above all, inflammation is associated with 

cardiac failure.Malnutrition, inflammation, and 

atherosclerosis are producing significant problems in 

patients on dialysis. As these three conditions often occur 

concomitantly in dialysis patients, they have been 

referred together as *malnutrition -inflammation- 

atheroscler osis syndrome’ to emphasize the important 

association with atherosclerotic cardiovascular disease. 

 

The three factors contributing to the pathophysiology of 

malnutrition in these patients are dialysis related nutrient 

loss, increased protein catabolism and hypoalbuminemia. 

Inflammation in CKD is the most important factor in the 

genesis of several complications in renal disease. Pro-

inflammatory cytokines play a major role in the onset of 

metabolic alterations in CKD patients (1). 

Atherosclerosis is a very frequent complication in 

uremia. Each component of MIA syndrome predict 

outcomes in ESRD patients. It could be speculated that 

suppression of the vicious cycle of malnutrition, 

inflammation and atherosclerosis could improve survival 

in dialysis patients. 
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ABSTRACT 

Introduction: Malnutrition, inflammation and atherosclerosis are associated with significant morbidity and 

morality in ESRD patients undergoing renal replacement therepy. In this study we tried to find out the prevalence 

of malnutrition, atherosclerosis and inflammation in ESRD patients undergoing hemodialysis or peritoneal dialysis. 

We also studied factors influencing the development of malnutrition, inflammation and atherosclerosis. The 

prevalence of malnutrition, inflammation and atherosclerosis was compared between the two dialysis modalities. 

Methods: Total 150 dialysis patients were studied (114 HD patients and 36 CAPD patients). Malnutrition was 

assessed by BMI. Serum albumin and cholesterol. Inflammation was assessed with CRP. Atherosclerosis was 

assessed with carotid intima media thickness using B mode ultrasound. Findings: Out of 150 patients in our 

studying population74.67 % patients had malnutrition, 62 % had inflammation and 74.67 % had atheroscrierosis. 

Among patients who are undergoing hem dialysis 72.8 % had malnutrition. Where as 80.56 % of CAPD patients 

had malnutrition. Inflammation was see in 66.67 % of patients undergoing HD and 47.22 % of patients undergoing 

CAPD and the difference was statistically significant. Atherosclerosis was seen in 78.07% of patients undergoing 

HD and 63.89 % of patients undergoing CAPD. There was no statistically significant difference in the prevalence 

of malnutrition and atherosclerosis between HD and CAPD patients. Discussion: Prevalence of malnutrition, 

inflammation and atherosclerosis is significantly high in ESRD patients undergoing renal replacement therapy. 
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A better understanding of the pathogenetic processes 

involved in MIA syndrome can help to reduce the 

unacceptably high morbidity and mortality rates in 

ESRD. So identifying MIA components in dialysis 

patients is important. Preventing and addressing 

correctable parameters of MIA components are equally 

important as optimal drug intake and adequate dialysis. 

Usually MIA syndrome seems to be an ignored entity. 

More studies are required before the interrelationship 

between malnutrition, inflammation, cytokines, oxidative 

stress, endothelial dysfunction, and heart disease in 

patients with ESRD can be established more accurately. 

Still there are many missing pieces in the puzzle. In this 

crosssectional study, we aimed to estimate the 

prevalence and compare both dialysis modalities for 

MIA syndrome components. This study is expected to 

show light on the existence of MIA syndrome which may 

help to manage CKD patients more effectively. 

 

METHODOLOGY 

Study Design 

Cross section study 

 

Study Population 

ESRD patients on maintenance hemodialysis from 

dialysis unit of department of nephrology Government 

Medical College Thiruvananthapuram and patients on 

CAPD initiated and followed up in the department of 

nephrology Government medical college 

Thiruvanathapuram. 

 

INCLUSION CRITERIA 

*Chronic kidney disease patients on maintenance 

Hem dialysis or CAPD for at least 3 months. 

 

*Age between of 18 -70 years 

EXCLUSION CRITERIA 

 

*Patient not providing consent 

ESTIMATED STUDY PERIOD 

1.5 years period (1-04-2018 to 30-09-2019) 

SAMPLE SIZE 

The sample size was estimated based on evidence from 

study Malgorzata Maraj et al (2), From the study it was 

observed that the average prevalence of mia components 

is 40 % sample size =N 4pq/d2 

P= prevalence 

q= 1-P 

d = precision (20 % of p) 

 

substituting the values sample size comes as 150 

procedure  

ESRD Patients on hemodialysis or CAPD schedule 

satisfying the inclusion and exclusion criteria were 

selected for the study. The patients were interviewed 

during their routine hemodialysis sessions an outpatient 

basis using a predesigned proforma.  

 

To determine malnutrition in ESRD patients serum 

albumin, serum cholesterol and anthropometric me 

assurements are used. For inflammation, serum C-

reactive protein was measured. Mean-carotid artery 

intima media thickness was used to determine 

atherosclerosis. 

 

Complete blood counts and serum biochemistry tests 

were performed as a part of routine monitoring of 

patients. Additional aliquots of sera were collected to 

measure C-reactive protein (CRP.).To measure the 

carotid intima-media thickness, ultrasonography of the 

common carotid artery,carotid bifurcation, and internal 

carotid arteywil be performed with B-Mode 

ultrasonography (7 -14 MHZ probe) using USG machine 

Mindray. The primary investigator herself does the USG 

Doppler. The primary investigator was trained in doing 

USG Doppler and personally did it. Ona longitudinal 2 

dimensional ultrasound image of the carotid arteries, the 

anterior(near) and the posterior (far) walls of the carotid 

artey were displayed as two bright white lines separated 

by a hypoechogenic space. The distance between the 

leading edge of the first bright line of the farwall (lumen-

intima interface) and the leading edge of the second 

bright line (media adventitia interface) indicate the 

intima media thickness. For the nearwall, the distance 

between the trailing edge of the first bright line and the 

trailing edge of the second bright line at the near wall 

provided the best estimate of the near wail intima media 

thickness. CIMT was measured at the common carotid 

artery, tcarotid bifurcation, and the initial tract of the 

internal carotid artery on both sides. Measurements were 

performed 0.5, 1, and 2 cm below and above the 

bifurcation (six measuree mentson each side) in a 

plaque-free arterial segment. Final measurement was an 

average of three measurements andall measurements 

were done by a single observer. The highest 

measurement of the obtained values was taken as CIMT. 

 

DATA COLLECTION 

Data was collected using predesigned profoma. 

 

OPERATIONAL DEFINITIONS 

Malnutrition 

Malnutrition was defined by the presence of BMI<18.5 

or serum albumin <3.5g/dl (2) or serum cholesterol 

<150mg/dl. 

 

Inflammation 

Inflammation was defined by CRP > 0.5 mg /dl 

 

Atherosclerosis 

Atherosclerosis was define by CIMT>0.9 mm 

 

STATISTICAL ANAYSIS 

Data was entered in Microsoft excel spread sheet. 

Continues data were expressed as means + SD, 

Kolmogorov- Smirnov test was used to test normally 

when sample size was more than 50 and Shapiro- Wilk 

test when less than 50. Means of two groups of 

continuous variables with normal distribution were 

compared by independent sample test and non normal 
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distribution by mann Whitney U test. For correlation 

between two variables, Pearson correlation was used for 

normally distributed variables and Spearman’s rank 

correlation coefficient when non normally distributed. To 

find the significance of association between categorical 

variables chi square test was used. Fischer exact test was 

used when expected count was tha 5 in any cell. Various 

risk factors of malnutrition, inflammation and 

atherosclerosis were analysed using binary logistic 

regression. Analysis were done using SPSS software 

version 18.0 P value <0.05 was taken as significant. 

 

RESULTS 

1. Mode of dialysis 

 
Figure 4: Mode of dislysis. 

 

Among the total 150 cases 114 (76 %) patients were 

undergoing hemodialysis and 36(24 %) patient were 

undergoing CAPD. 

 

 

 

Table 6: Mode of dialysis. 

Mode of Dialysis Number Percentage 

HD 114 76 

CAPD 36 24 

Total 150 100 

2. Baseline characteristic 

Table 7: Baseline characteristsic. 

 HD (N=114) CAPD(N=36) P value 

Age (mean-year) 52.7õ  11.5 52.7 16.5 0.991 

Sex Female 

Male 

23(20.18%) 11(30.56%) 0.195 

91(79.82%) 25(69.44%) 

Aetiology of CKD   0.207 

ADPKD 5(4.39%) 1.2.78% 

CGN 27(23.68%) 5(13.89%) 

CTID 1(0.88 %) 1(2.78%) 

Diabetic Nephropathy 72(63.16%) 21(58.33%) 

Ischaemic Nephropaty 3.(2.63%) 2(5.56%) 

Others 1(0.88%) 1(2.78%) 

Retux Nephropathy 2(1.75%) 4(11.11%) 

Stone disease 3(2.63%) 1(2.78%) 

Dialysis Vintage(months) 23.90  21.72 11.66  8.24 0..001< 

BMI 21.55  3.15 21.29  2.98 0.664 

Hemoglobin-g/dl 8.41  1.48 8.96  1.83 0.067 

Albumin-g /dl 3.65  0.38 3.12  0.58 0..001< 

Cholesterol-mg/dl 146.59  42.01 171.44  31.86 0.001 

Calcium –mg /dl 8.44  0.75 8.25  0.93 0.225 

Phosphorous –mg/dl 5.42  1.48 6.11  1.83 0.022 

PTH 861.67  612.01 974.33  677.06 0.363 

CRP-mg/dl 1.17  3.03 1.09  2.32 0.900 

CIMT -mm 0.97  0.14 0.93  0.16 0.104 
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The mean age of our study population was 52.7 11.5 

in HD patients and 52.716.5 in CAPD patients. In HD 

20.18% were females and 79.82% were males. In CAPD 

30.56% were females and 69.44% were females. Among 

the aetiology of CKD diabetic nephropathy was the most 

common cause in both groups which accounts for 

63.16% in HD patients and 58.33% in CAPD patients. 

The mean dialysis vintage was more in HD group( 26.90 

  21.72) compared to CAPD group (11.56 8.24) 

which showed a statistically significant difference(p 

value<0.001). The mean BMI in both groups were 

comparable(21.553.15 in HD group and 21.29 2.98 

in CAPD group ). The mean hemoglobin was 8.41 +1.48 

in HD group and 8.96 1.83 in CAPD group. The mean 

albumin in CAPD group was 3.12 0.58 which was 

significantly lower than HD patients(3.62 0.38) (p 

value<0.001). The mean cholesterol was low in HD 

group(146.59 42.01) compared to CAPD 

group(171.44 31.86) and the difference was 

statistically significant (p value= 0.001). The mean 

calcium was 8.44 0.75 in HD group and 8.250.93 in 

CAPD group and both were comparable. The mean 

phosphorous was high in CAPD group (6.11 1.83) 

compared to HD group (5.42  1.47) and the difference 

was statistically significant(p value= 0.022). The mean 

PTH was 964.67  612.01 in HD group and 974.33  

677.06 in CAPD group. The mean CRP was 1.17  in 

HD group and 1.09  2.32 in CAPD group. The mean 

CIMT (carotid intima media thickness) in mm was 0.97 

  0.14 in HD group and 0.93  0.16 in CAPD group. 

 

3. Malnutrition, inflammation and atherosclerosis 

Table 8: Total prevalence of malnutrition, 

inflammation and atherosclerosis. 

 Number Percentage 

Malnutrition 112 74.67 % 

Inflammation 93 62 % 

Atherosclerosis 112 74.67 % 

 

 
Figure 5: Total prevalence of malnutrition, 

inflammation and atherosclerosis. 

 

Out of 150 patients in our study population 112 (74.67 

%) patients had malnutrition, 93(62 %) had inflammation 

and 112 (74.67 %) had atherosclerosis. 

 

4. Prevalence of malnutrition, atherosclerosis and 

inflammation in HD vs CAPD 

Table 8: Total prevalence of malnutrition, 

inflammation and atherosclerosis. 

 HD CAPD P Value 

Malnutrition 83 29 0.351 

Inflammation 76 17 0.036 

Atherosclerosis 89 23 0.088 

 

Among patients who are undergoing hemodialysis 72.8% 

had malnutrition. Where as 80.56% of CAPD patients 

had mainutrition. Inflammation was seen in 66.67% of 

patients undergoing HD and 47.22% of patients 

undergoing CAPD and the difference was statistically 

significant(p value 0.036). Atherosclerosis was seen in 

78.07% of patients undergoing HD and 63.89% of 

patients undergoing CAPD. There was no Statistically 

significant difference in the prevalence of malnutrition 

and atherosclerosis between HD and CAPD patients 

 

 
Figure 6: Prevalence of malnutrition and 

inflammation in HD vs CAPD. 

 

5. Relation between inflammation and atherosclerosis 

Table 10: Relation between inflammation and 

atherosclerosis. 

Inflammation 

 
atherosclerosis  

No Yes  

No 13 44 57 

Yes 25 68 93 

 38 112 150 

P value = 0.578 

In our study there was no statistically significant relation 

between inflammation and atherosclerosis. 

 

6. Relation between malnutrition and atherosclerosis 

Table 11: Relation between malnutrition and 

atherosclerosis. 

Malnutrition 

 
atherosclerosis  

No Yes  

No 12 26 38 

Yes 26 86 112 

 38 112 150 

P value = 0.306 

In our study there was no statistically significant relation 

between Malnutrition and atherosclerosis. 
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7. Relation between malnutrition and inflammation 

Table 12: Relation between malnutrition and 

inflammation. 

Malnutrition 

 
atherosclerosis  

No Yes  

No 12 26 38 

Yes 45 67 112 

 57 93 150 

P value =0.345 

In our study there was no statistically significant relation 

between Malnutrition and inflammation. 

 

8. Correlation of CIMT with various variables. 

Table 13: Correlation of CIMT with other variables. 

Parameters Coefficient of correlation P value 

Age 0.172 0.036 

BMI 0.193 0.018 

CRP 0.017 0.833 

PTH -0.090 0.274 

Cholesterol -0.200 0.014 

Albumin 0.020 0.811 

Hemoglobin -0.089 0.280 

Vintage 0.076 0.357 

 

Correlation of CIMT with other various variables were 

analyses and shown in table 8. Statistically significant 

positive correlation was seen with age (coefficient of 

correlation 0.172 and p value 0.036) and BMI 

(coefficient of correlation 0.193 and p value 0.018). 

Statistically significant negative correlation was seen 

with serum cholesterol (correlation coefficient -0.200 

and p value 0.014). 

 

9. Correlation of CRP with other variables 

Table 14: Correlation of CRP with other variables. 

Parameters Coefficient of correlation P value 

Age 0.089 .277 

BMI -0.103 .209 

PTH -0.084 .306 

Cholesterol -0.108 .186 

Albumin -0.121 .141 

Hemoglobin 0.020 .806 

Vintage -0.042 .607 

Correlation of CRP with other variable were analysed 

and shown in table no 9 No statistically significant 

correlation was obtained. 

 

10. Correlation of cholesterol with other variables 

Table 15: Correlation of Cholesterol with other 

variables. 

Parameters Coefficient of correlation P value 

Age 0.016 0.846 

BMI -0.069 0.402 

PTH 0.001 0.988 

Albumin 0.112 0.171 

Hemoglobin 0.116 0.157 

Vintage -0.077 0.347 

 

Correlation of cholesterol with other variables were 

analysed and shown in table NO.10 statistically 

significant correlation was obtained. 

 

11. Correlation of albumin with other variables 

Table 16: Correlation of albumin with other 

variables. 

Parameters Coefficient of correlation P value 

Age -0.059 0.473 

BMI 0.093 0.259 

PTH 0.165 0.044 

Hemoglobin 0.125 0.127 

Vintage 0.246 0.002 

 

Correlation of albumin with other variables were 

analysed and shown in table no.11. Statistically 

significant positive correlation was seen with dialysis 

vintage(coefficient of correlation 0.246 and p velue 

0.002) and PTH(coefficlent of correlation 0.165 and p 

value 0.044). 

 

 

 

 

 

 

 

 

 

12. Risk factors of atherosclerosis 

Table 17: Risk factors atherosclerosis. 

Risk factors Odds ratio 
95 % Confidence interval 

P value 
Lower Upper 

Age 1.025 .992 1.058 0.139 

Dialysis vintage .993 .975 1.011 0.434 

BMI 1.055 .923 1.206 0.434 

CRP 1.162 .856 1.578 0.336 

PTH 1.000 .999 1.000 0.506 

Cholesterol .991 .982 1.001 0.076 

Albumin .961 .398 2.322 0.929 

 

Age, dialysis vintage, BMI, CRP, PTH, cholesterol and 

albumin were analysed as risk factors of atherosclerosis 

using univariate logistic regression method. Results are 

shown in table no.12. None of them were found as 

statistically significant risk factor for development of 

atherosclerosis. 
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13. Risk factors of inflammation 

Table 18: Risk factors inflammation. 

Risk factors Odds ratio 
95 % Confidence interval 

P value 
Lower Upper 

Age .997 .968 1.026 0.617 

Dialysis vintage 1.003 .985 1.021 0.77 

BMI 1.058 .941 1.191 0.345 

PTH 1.000 .999 1.000 0.103 

Cholesterol 0.988 .980 .997 0.009 

Albumin 1.742 .815 3.726 0.152 

 

Age, dialysis vintage, BMI, PTH, cholesterol and 

albumin were analysed as risk factors of inflammation 

using univariate logistic regression method. Results are 

shown in table no.13. Increase in cholesterol was found 

as statistically significant protective factor In the 

development of inflammation (odds ratio=0.988, 95% 

confidence interval 0.980-0.997, p value=0.009) 

 

14. Risk factors of malnutrition. 

Table 19. Risk factors malnutrition. 

Risk factors Odds ratio 
95 % Confidence interval 

P value 
Lower Upper 

Age .988 .946 1.031 0.574 

Dialysis vintage 1.016 .990 1.042 0.229 

BMI .768 .656 .901 0.001 

PTH 1.000 .999 1.001 0.759 

Cholesterol .966 .953 .980 <0.001 

Albumin .095 .024 .371 0.001 

CRP .884 .755 1.035 0.125 

 

Age,dialysis vintage, BMI,PTH, cholesterol, albumin 

and CRP were analysed as risk factors of malnutrition 

using using univariate logistic regression method. 

Results are shown in table no.14. Increase in cholesterol 

was found as a statistically significant protective factor 

in the development of malnutrition (odds ratio0.966,95% 

confidence interval 0.953-0.980, p value=<0.001). 

Increase in albumin was also statistically significant 

protective factor in the development of malnutrition 

(oddsratio=0.095, 95% confidence interval 0.024-0.371, 

p value=0.001). 

 

15. Malnutrition and dialysis adequacy. 

Table 20: Malutrition and dialysis adequacy. 

Malnutrition 

 Adequacy  
 

 No Yes 

No 5 33 38 

Yes 24 88 112 

 29 121 150 

P value =0.265 

There was no statistically significant association between 

dialysis adequacy and malnutrition 

16. Inflammation and dialysis adequacy 

Table 21: Inflammation and dialysis adequacy. 

Inflammation 

 Adequacy  
 

 No Yes 

No 11 46 57 

Yes 18 75 93 

 29 121 150 

P value -0.993 

There was no statistically significant association between 

dialysis adequacy and inflammation  

 

17. Atherosclerosis and dialysis adequacy 

Table 22 atheosclerosis and dialysis adequacy. 

Atherosclerosis 

 Adequacy  
 

 No Yes 

No 8 30 38 

Yes 21 91 112 

 29 121 150 

P value =0.756 

There was no statistically significant association between 

dialysis adequacy and atherosclerosis 

 

18. Comparison of Albumin between HD and CAPD 

Table 23: Comparison of Albumin between HD and CAPD. 

Albumin 
HD 

(N=114) 

CAPD 

(N=36) 

Total 

(N=150) 
P- Value 

>3.5 71(62.3%) 8(22.2%) 79(52.7%) 

0.000 <3.5 43(37.7%) 28(77.8%) 71(47.3%) 

Mean  SD 3.62  0.38 3.12  0.58 3.50  0.48 
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In this study, almost 52.7% of the cases have 

albumin>3.5 and 47.3% of the cases have albumin <3.5. 

in patients 37.7 % patients has hypoalbuminemia where 

as in CAPD 77.8 % patients had hypoalbuminemia. Here 

the p – value (<0.05) suggest that the difference in 

albumin between HD and CAPD is significant. The mean 

albumin reveals that albumin in significantly higher in 

HD (3.36  0.38) compared to CAPD (3.12  0.58). 

 

 
Figure 7: Comparison of Albumin between HD and 

CAPD. 

 

19. MIA syndrome 

Total 49(32.67 %) had all the components of MIA 

syndrome. Co occurrence of malnutrition and 

inflammation was seen in 18(12%) patients. Co 

occurrence of malnutrition and atherosclerosis was seen 

in 36(24 %) patients. Co occurrence of inflammation and 

atherosclerosis was seen in 20(13.33 %) patients. 

 

 
Figure 8: MIA syndrome. 

 

DISCUSSION 

We studied prevalence of malnutrition, atherosclerosis 

and inflammation in HD and CAPD patients. Among 150 

cases 114(76%) patients were undergoing haemodialysis 

and 36(24%) patients were undergoing CAPD. 

 

The mean age of our study population was 52.7±11.5 in 

HD patients and 52.7±16.5 in CAPD patients. In HD 

20.18% were females and 79.82% were males. In CAPD 

30.56% were females and 69.44% were females. In a 

study by B.B. Kirushnan et.al (125) the mean  

age was 61± 11.3 years and 69% were males. Among the 

aetiology of CKD diabetic nephropathy was the most 

common cause in both groups which accounts for 

63.16% in HD patients and 58.33% in CAPD patients. 

The mean dialysis vintage was more in HD group 

(26.90±21.72) compared CAPD group (11.56±8.24) 

which showed a statistically significant difference (p 

value<0.001). In a study by B.B. Kirushnan et.al (125) 

the mean dialysis vintage was 34±29.3 months in HD 

patients. In a study by Seid Kazem et al (129). The mean 

dialysis vintage was 26.12±25.42 months in CAPD 

patients. The mean BMI in both groups were comparable 

(21.55±3.15 in HD group and 21.29±2.98 in CAPD 

group). 

 

The mean haemoglobin was 8.41±1.48 in HD group and 

8.96±1.83 in CAPD group. The mean albumin in CAPD 

group was 3.12±0.58 which was significantly lower than 

HD patients (3.62±0.38)(p value<0.001). In HD 

patients37.7% patients had hypoalbuminaemia where as 

in CAPD 77.8% patients had hypoalbuminaemia. Here 

the p-value(<0.05) suggests that the difference in 

albumin in between HD and CAPD is significant. In a 

study by H. Zeki Tonbul et al (130). 16% CAPD patients 

and 3% HD patients were hypoalbuminaemic. The mean 

cholesterol was low in HD group (146.59±42.01) 

compared to CAPD group (171.44±31.86) and the 

difference was statistically significant (p value=0.001). 

The mean calcium was 8.44±0.75 in HD group and 

8.25±0.93 in CAPD group and both were comparable. 

The mean phosphorous was high in CAPD group 

(6.11±1.83) compared to HD group (5.42±1.47) and the 

difference was statistically significant (p value=0.022). 

The mean PTH was 864.67±612.01 in HD group and 

974.33±677.06 in CAPD group. The mean CRP was 

1.17±3.03 in HD group and 1.09±2.32 in CAPD group. 

The mean CIMT in mm was 0.97±0.14 in HD group and 

0.93±0.16 in CAPD group. 

 

Out of 150 patients in our study population 112(74.67%) 

patients had malnutrition, 93(62%) had inflammation and 

112(74.67%) had a atherosclerosis. Among patients who 

are undergoing haemodialysis 72.8% had malnutrition. 

Where as 80.56% of CAPD patients had malnutrition. 

Inflammation was seen in 66.67% of patients undergoing 

HD and 47.22% of patients undergoing CAPD and the 

difference was statistically significant (p value0.036). 

Atherosclerosis was seen in 78.07% of patients 

undergoing HD and 63.89% of patients undergoing 

CAPD. There was no statistically significant difference 

in the prevalence of malnutrition and atherosclerosis 

between HD and CAPD patients. In a study by B.B. 

Kirushnan et. al (125) in HD patients malnutrition was 

seen in 32% patients, inflammation was seen in 78.5% 

patients and atherosclerosis was seen in 78.5% patients. 

In a study by H. Zeki Tonbul et al (130) HD and CAPD 

groups were similar for inflammation and mean-CIMT 

was higher in HD patients than CAPD patients. 
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There was no statistically significant relation among 

malnutrition, atherosclerosis and inflammation. 

Correlation of CIMT showed statistically significant 

negative correlation was seen with serum cholesterol. 

When risk factors of inflammation were assessed, 

increase in cholesterol was found as statistically 

significant protective factor in the development of 

inflammation. Risk factors of malnutrition were 

analysed. Increase in cholesterol was found as a 

statistically significant protective factor in the 

development of malnutrition. When risk factors of 

atherosclerosis were analysed there was no statistically 

significant risk factor for the developments of 

atherosclerosis. Dialysis adequacy did not show any 

statistically significant association with malnutrition, 

inflammation or atherosclerosis. 

 

Total 49 (32.67%) had all the components of MIA 

syndrome. Co occurrence of malnutrition and 

inflammation was seen in 18 (12%) patients. Co 

occurrence of malnutrition and atherosclerosis was seen 

in 36 (24%) patients. Co occurrence of inflammation and 

atherosclerosis was seen in 20 (13.33%) patients. In a 

study by B.B. Kirushnan et. al (125) showed that 45% 

patients had all the three components of MIA syndrome, 

33% had co occurrence of malnutrition and 

inflammation, 40% had malnutrition and atherosclerosis 

and 10% had atherosclerosis and inflammation. 

 

CONCLUSION 

In our study 74.67% patients had malnutrition, 62% 

inflammation and 74.67% atherosclerosis. Among 

patients who underwent haemodialysis and CAPD 

malnutrition was seen in 72.8% and 80.56% respectively. 

Inflammation was seen in 66.67% of patients undergoing 

HD and 47.22% of patients undergoing CAPDand the 

difference was statistically significant. Atherosclerosis 

was seen in 78.07% of patients undergoing HD and 

63.89% of patients undergoing CAPD. There was no 

statistically significant difference in the prevalence of 

malnutrition and atherosclerosis between HD and CAPD 

patients. But inflammation was significantly high in HD 

patients. There was no statistically significant relation 

among malnutrition, atherosclerosis and inflammation. 

32.67% had all components of MIA syndrome. Co 

occurrence of malnutrition and inflammation was seen in 

12% patients. Co occurrence of malnutrition and 

atherosclerosis was seen in 24% patients. Co occurrence 

of inflammation and atherosclerosis was seen in 13.33% 

patients. Correlation of CIMT with other various 

variables were analysed and statistically significant 

negative correlation was seen with serum cholesterol. 

When risks of inflammation were assessed, increase in 

cholesterol was statistically significant protective factor 

in the development of inflammation. Increase in 

cholesterol was found as a statistically significant 

protective factor in the development of malnutrition. 

Increase in albumin was also statistically significant 

protective factor in the development of malnutrition. 

When risk factor of atherosclerosis were analysed there 

was no statistically significant risk factor for the 

development of atherosclerosis. Dialysis adequacy did 

not show any statistically significant association with 

malnutrition, inflammation or atherosclerosis. Our study 

showed that malnutrition, atherosclerosis and 

inflammation components are alarmingly high in dialysis 

patients and appropriate measures have to be taken to 

reduce those factors. 
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