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INTRODUCTION

Malnutrition is common in patients with end-stage
renal disease (ESRD) who on peritoneal dialysis (PD)
or hemodialysis (HD). The causes of malnutrition in
HD and PD patients include low energy intake induced
by anorexia, loss of nutrients due to dialysis, dietary
restriction before dialysis, increased protein catabolism
and acidosis.?! The need for protein increases in PD
patients due to severe peritoneal protein loss which is
aggravated due to peritoneal infections.*# In addition
to the foregoing, inflammation and inflammatory
factors also play an important role in the development
of malnutrition in these patients. Some complications
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of prolonged inflammatory process include protein
loss, adipose and muscle atrophy, increased catabolism,
oxidative stress, and atherosclerosis.”**! Following the
deterioration of the nutritional status, ESRD results
in inflammatory responses with various mechanisms
such as decreased clearance of proinflammatory
cytokines, release of oxidative substances such as free
oxygen radicals and reduced intake of antioxidants
such as Vitamin E.'?#18 Recent studies have shown
that patients suffering from malnutrition have a
higher rate of mortality compared to well-nutritioned
patients.l">>”1 The major causes of mortality in ESRD
patients are cardiovascular complications.!"**? The
risk of cardiovascular diseases among HD patients with
protein-energy malnutrition (PEM) is higher compared
to well-nourished HD patients. Traditional risk factors
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for cardiovascular diseases such as a high body mass
index (BMI) and serum total cholesterol cannot explain
the high prevalence of cardiovascular diseases in HD
patients with PEM.['"] The most probable mechanism of this
complication is myocardial ischemia. Nevertheless, heart
failure is an important cause of mortality and morbidity
in ESRD patients.?**! The prevalence of hypertension, left
ventricular hypertrophy, ischemic heart disease, and heart
failure is higher in patients with chronic renal failure on
dialysis. Their cardiovascular mortality is about 10-30 times
more than normal populations.l**?¥ In one study, the
prevalence of some cardiovascular disease in ESRD patients
includes 14% coronary artery disease, 19% angina pectoris,
31% cardiac failure, 7% dysrhythmia, and 8% peripheral
vascular disease. On echocardiography 15% had systolic
dysfunction, 32% left ventricular dilatation, and 74% left
ventricular hypertrophy.>#! According to above studies,
cardiovascular complications have been reported in dialysis
patients. However, no study has evaluated the relationship
of echocardiographic findings and malnutrition in dialysis
patients. Therefore, we compared the frequency distribution
of malnutrition between hemodialysis and peritoneal
dialysis patients and its relationship with echocardiographic
findings.

MATERIALS AND METHODS

This case—control study was done in a dialysis center,
both HD and continuous ambulatory PD, in 2011-2012 in
Isfahan University of Medical Sciences, Iran. HD and PD
patients during the study were included in the study. The
exclusion criteria included: patients with severe infection
during 1 month before our study, change of dialysis method,
history of rheumatic heart disease, cardiomyopathy, and
primary pulmonary hypertension were not included. A total
of 109 participants were selected using the simple random
sampling. HD and PD groups included 55 and 54 patients,
respectively. Malnutrition-inflammation score (MIS) index
was used for the evaluation of malnutrition. MIS consists
of ten components, each with four levels of intensity, from
0 (normal) to 3 (severe). The ten components include dry
weight change, dietary intake, gastrointestinal symptoms,
work capacity, associated diseases, reduced fat stores or
loss of subcutaneous fat, reduced muscle mass symptoms,
BMI, serum albumin, and total iron-binding capacity levels.
The sum of scores ranged from 0 (normal) to 30 (severe
malnutrition). According to studies, the grading of severity
of malnutrition according to MIS score is as follows:

¢ Lack of malnutrition to mild malnutrition: MIS <9

* Moderate malnutrition: MIS = 9-18

¢ Severe malnutrition: MIS >18.

Echocardiography was performed by a cardiologist by Ge
vivid 3.

| 2016 |

The patient’s demographic information including age and
sex along with their echocardiographic information such
as ejection fraction, regurgitation of aortic, mitral, tricuspid,
pulmonary valves, and MIS were recorded. All the data were
analyzed by SPSS version 18.0, Inc, Chicago, Ill.,, USA using
descriptive statistics (mean and standard deviation of
variables) and Chi-square tests to compare MIS based on the
type of dialysis and echocardiographic findings and Mann—
Whitney U-test. P<0.05 was considered statistically significant.

RESULTS

Among the 109 participants, 54 patients were in the
PD group. Thirty-nine patients (72.2%) were men and
15 (27.8%) were women with a mean age of 59.77 + 1.33.
In addition, 55 patients were in the HD group. Thirty-five
patients (63.60%) were men and 20 (36.4%) were women
with the mean age of 54.21 + 1.30.

Table 1 shows the frequency distribution of MIS in PD and
HD groups and compares them.

There was no significant difference between the two groups
in terms of the frequency distribution of malnutrition
indicators (MIS) (P > 0.05).

The relationship between the type of dialysis and
echocardiographic findings were analyzed using
Chi-squared test.

In the HD group, there was no significant relationship
between MIS and echocardiographic findings (P > 0.05),
except for aortic and mitral valve insufficiencies (P < 0.05).

Table 2 indicates that there was no significant relationship
between MIS and echocardiographic findings in PD
patients (P > 0.05).

DISCUSSION

PEM and inflammation are common and usually concurrent
in maintenance dialysis patients. Many factors that

Table 1: The frequency distribution of the
malnutrition-inflammation score index

Groups MIS index Frequency Percentage P
PD MIS <9 43 79.6 0.27
9< MIS <18 11 20.4

MIS >18 0 0
HD MIS <9 40 72.7

9 <MIS <18 14 25.5

MIS >18 1 1.8

Lack of malnutrition to mild malnutrition: MIS <9; moderate malnutrition: =MIS=9-18;
severe malnutrition: MIS >18. MIS = Malnutrition inflammation score; PD = Peritoneal
dialysis; HD=hemodialysis
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Table 2: The relationship between malnutrition-inflammation score and echocardiographic findings in hemodialysis

and peritoneal dialysis groups

Groups Echocardiographic findings
LVEDP IV size LA size RA size RV size Tri.fl. PAP Pericardial Aortic Mitral
status findings insufficiency insufficiency
MIS and PD (P) >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05
MIS and HD P>0.05 P>0.05 P>0.05 P>0.05 P>0.05 P>0.05 P>0.05 r=0.23 r=0.31
P<0.05 P<0.05

MIS = Malnutrition inflammation score; PD = Peritoneal dialysis; HD = hemodialysis; LVEDP = Left ventricular end-diastolic pressure; LA = Left atrial; RA = Right atrial; PAP = Pulmonary

artery pressure; Tri.fl. PAP = tricuspid flow based pulmonary arterial pressure

appear to lead to these two conditions overlap, as do
assessment tools and such criteria for detecting them as
hypoalbuminemia. Both these conditions are related to
poor dialysis outcome. Low appetite and a hypercatabolic
state are among common features. PEM in dialysis patients
has been suggested to be secondary to inflammation;
however, the evidence is not conclusive, and an equicausal
status or even opposite causal direction is possible. Hence,
malnutrition inflammation score (MIS) is an appropriate
term. Possible causes of MIS include comorbid illnesses,
oxidative and carbonyl stress, nutrient loss through
dialysis, anorexia and low nutrient intake, uremic toxins,
decreased clearance of inflammatory cytokines, volume
overload, and dialysis-related factors. MIS is believed to
be the main cause of erythropoietin hyporesponsiveness,
high rate of cardiovascular atherosclerotic disease,
decreased the quality of life and increased mortality and
hospitalization in dialysis patients. Because MIS leads
to a low BMI, hypocholesterolemia, hypocreatininemia,
and hypohomocysteinemia, a “reverse epidemiology” of
cardiovascular risks can occur in dialysis patients. Therefore,
obesity, hypercholesterolemia, and increased blood levels
of creatinine and homocysteine appear to be protective and
paradoxically associated with a better outcome. There is no
consensus about how to determine the degree of severity
of MIS or how to manage it. Several diagnostic tools and
treatment modalities are discussed. Successful management
of MIS may ameliorate the cardiovascular epidemic and
poor outcome in dialysis patients.'”?*3! In the comparison
between the frequency distribution of MIS in the participants
of PD and HD groups, despite the 1.8% participants with
severe malnutrition in the HD group, no statistically
significant differences was observed. This indicates that MIS
was the same in these two groups. Although it was calculated
in this study that there is no significant relationship between
MIS and echocardiographic findings (ejection fraction, aortic,
mitral, pulmonary, and tricuspid valve insufficiencies)
in PD participants, there was a significant relationship
between MIS and echocardiographic findings and aortic and
mitral valve insufficiencies, and other echocardiographic
findings had no significant relationship. The study by Liu
et al. who evaluated peripheral vascular disease in HD
patients, found that the rate of cardiac death, death due to
infection, peripheral vascular disease, and cardiovascular

3 Journal of Research in Medical Sciences

hospitalization was higher in them compared to healthy
participants.”® In another study, by Pecoits-Filho et al., it was
found that the risk of diastolic heart failure was higher in
patients with chronic renal failure compared to the general
population.[*s

CONCLUSION

It can be concluded that if severe malnutrition aggravates in
HD patients, the chance of a significant relationship between
MIS and echocardiographic findings increases.

Finally, this project is recommended to be conducted with
a lager sample size to repeat these results so that they are
proven with greater certainty.
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