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Abstract

Background: According to the United States Renal Data System (USRD), the 2013 Annual
Data Report indicates that patients with chronic kidney disease (CKD) have higher rates of
congestive heart failure, acute myocardial infraction (MI), and cerebral vascular accidents
compared to non-CKD patients.

Aim of the Study: This study aimed to investigate the effects of the hemodialysis process on
cardiac biomarker levels in hemodialysis patients.

Method: A prospective study was carried conducted at Emssalata central hospital's
hemodialysis department. The study involved a total of 25 individuals, 15 males and 10
females who were undergoing dialysis. A chemistry analyzer was used to measure the serum
troponin I (cITn-I), creatin phosphokinase (CPK), and creatine kinase-MB (CK-MB) iso-enzyme
in hemodialysis (HD) patients before and after the dialysis process.

Results: The results showed that total CPK, CK-MB, and cTn-I levels had no significant
differences in CKD patients' pre and post-dialysis, with (p = 0.989, 0.586, and 0.284)
respectively. Hemodialysis patients have none significantly higher CPK, CK-MB and cTn-I
ratios after hemodialysis process when compared to the values determined to each marker
before hemodialysis process.

Conclusion: The dialysis process had no effect on the levels of cardiac biomarkers (CPK, CK-
MB, and cIn-I) in hemodialysis patients. The cardiac biomarker in hemodialysis patients

appears to be unaffected by age, gender, or dialysis duration.
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Introduction

The incidence and prevalence of chronic
kidney disease (CKD) have been
increased ~ Worldwidely[1]. ~ Chronic
kidney disease is characterized by the
failure of the kidney to remove waste
products and excess fluid from the
body[2]. It is defined by a sustained
impairment of kidney function, as
reflected by an abnormal excretion of
urinary protein or a reduction of
glomerular filtration rate (GFR)[3]. When
the glomerular filtration rate reaches
levels below 15 ml/ min(corresponding to
a reduction in kidney function by
approximately 90%), patients require
Renal Replacement Therapy (RRT),
which is provide in the form of dialysis
or transplantation. Estimating GFR from
serum creatinine is likely to avoid
missing kidney disease at an early
stages[4].

The etiology of CKD is heterogeneous,
involving both primary kidney disease
(PKD) and variety of non-renal disease,
which effect the kidneys [5]. The main

causes among PKD are

glomerulonephritis (GN), renal vascular
disease, diabetes mellitus, and
hypertension. Atherosclerosis are the
most frequent non-renal diseases which
potentially leading to loss of the kidney
function [6].

The classification and stages of CKD may
help identify affected patients, possibly
resulting in the early initiation of
effective therapy. To achieve this goal,
guidelines were proposed from the
National Kidney Foundation of the
United States through its Kidney Disease
Outcomes Quality Initiative (K/DOQ],
2002), working group defined CKD in
adults as evidence of structural or
functional kidney abnormalities
(abnormal  wurinalysis and maging or
histology studies) that persist for at least
three months, with or without a
decreased GFR. The most common
manifestation of kidney damage is
persistent albuminuria, including
micro albuminuria.

On the other hand, decreased GFR (as
defined by a GFR of less than 60 ml/min
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per 1.73 m2), with or without evidence of
kidney damage. CKD was classified into
5 stagesbased on the glomerular
filtration rate and evidence of kidney
damage, in accordance with the
guidelines of the National Kidney
Foundation, which include Stage 1
disease is defined by a normal GFR
(greater than 90-ml/min/1.73 m2) and
persistent albuminuria (1.8 % of the total
United States population), Stage 2
diseases is a GFRbetween 60 to
89 ml/min/1.73 m2 and
persistent albuminuria (3.2 % of the total
United States population), Stage 3
disease is a GFR between 30 and 59
ml/min/1.73 m2 (7.7 %) of the total
United States population), Stage 4
disease is a GFR between 15 and 29
ml/min/1.73 m2 (0.21%) of the total
United States population), and Stage 5
disease is a GFR of less than 15
ml/min/1.73 m2 or ESRD (2.4 %) of the
total United States population)[7].

The patients with CKD have non-
traditional or uremia related risk factors,
that occur more frequently in patients of
CKD and are responsible for increase of
cardiovascular disease ,Cardiovascular

disease (CVD) remain the number one

cause of death among patients with
chronic kidney disease CKD [8].
According to the United States Renal
Data system (USRD) 2015 Annual Data
Report indicates that CKD patients have
higher rates of congestive heart failure,
acute myocardial infraction (MI) and
cerebral vascular accident compared to
non or CKD patients[9].

Quiroga, Borja A. 2015 survey of CK-MB
in hemodialysis patients included 211
HD patients with a median age of 73 (60-
80). According to the study, CK-MB is a
good marker for stratifying
cardiovascular risk in hemodialysis
patients [10]. In an otherwise prospective
study conducted by Muharrem et al.
(2014) in Sanliurfa-Turkey to investigate
the effect of a single hemodialysis session
on echocardiographic parameters and
cardiac enzyme levels, including cTn-I,
CPK, and CK-MB, the study results
showed that there was no significant
increase in CPK and CK-MB levels after
dialysis, but otherwise the findings were
that post-dialysis cIn-I levels were
significantly higher compared to pre-
dialysis levels (p=0.03)[11], hence the
present study was undertaken to

evaluate the cardiac biomarker levels in
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chronic renal failure patients, then

estimate the effect of hemodialysis on

Materials and methods

A cross-sectional study was conducted
on HD patients in the hemodialysis
center of Emssalata Hospital. Twenty-
five patients on HD therapy were

randomly selected for this study,

the cardiac enzymes in chronic kidney

disease patients.

regardless of gender, whether they are
males or females. Three specimens were
excluded due to hemolysis or elevated

serum lipid levels.

Sample Collection and Measurement of Laboratory Parameters

Venous blood specimens 5 ml had been
obtained from each hemodialysis patient
before and after the dialysis. The samples
were centrifuged at 5000 rounds per
minute (RPM) for 5 minutes to separate
the serum from the blood cells. Any
specimens with hemolysis or high
lipemic serum were excluded.

After pre-and post-dialysis serum
samples were obtained from each
patient, all cardiac biomarkers, including
Data collection and Statistics Analysis
The data was collected after filling
structured questionnaire by each patient,
these

questionnaires included Gender, age,
weight, length, smoking and dialysis
duration of hemodialysis patients. The
cardiac biomarker CPK, CK-MB were

measured in clinical chemistry laboratory

CK, CK-MB, and cTn-I, were investigated
before and after hemodialysis in all
patients. Bio system photometer modal
(spectrophotometer) used to estimate the
cardiac marker levels of creatine kinase
and isoenzyme CK-MB of bio-meghrab
company of chemistry analyzer, and I
Chroma chemistry analyzer system was
used to estimate the cardiac biomarker

of troponin I.

at the Emssalata central hospital,
whereas c¢Tn-I test was evaluated
in private Alddaoun medical laboratory.
All data were collected from the results
of tests.

Data was analysed by using SPSS 19
version. Kolmogorov-Smirnov test was

used to determine whether the data were


http://www.ljmr.com.ly/

normally distributed or  none.
Accordingly to the prevalence value of
Kolmogorov-Smirnov  test, all the
samples of CK, CK-MB, and troponin I
having a non-normality distribution,

thereby the variables were presented as

median (range).

The Wilcoxon signed-rank test was used
to compare two paired variables having a
non-parametric distribution. Prevalence
value < 0.5 was considered as statistically
significant. Prevalence value < 0.5 was

considered as statistically significant.

Results of the Effects of Dialysis on CPK Levels

According to non-parametric statistical
test called Shapiro-Wilk test (test full
result was found on appendix III), all
data of CPK variable has a non-normally

parametric distribution (P= 0.000) and

presented as a median (range), which is
explained in the table 3. The Wilcoxon
signed-rank test was used to determine
whether there was a difference between

the two paired samples.

Table 1: The Descriptive statistic of CPK levels pre and post-dialysis.

33(14-185)

CPK pre-dialysis

CPK post-dialysis 10 (1-22)

According to the results of this study, the
relation between the dialysis and CPK
levels have been shown that there was no
effect of dialysis on regarding CPK levels

in haemodialysis patients (test full result

37.50013 .000
47.91983 .000

was found on appendix VI), and there
was not significant increase in CPK levels
after dialysis compared to the values
determined before haemodialysis as

explained in the Table 2.

Table 2: Comparison between CPK levels pre and post-dialysis as Wilcoxon signed-rank test.

Mean £SD Error Mean £SD Error

CPK 47.4800 £ 7.50003

Results of the Effects of Dialysis on CK-
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55.6800 + 9.58397 .989

MB isoenzyme Levels
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According to Shapiro-Wilk statistic tests
(test full result was found on appendix
IV), the results showed that CK-MB

isoenzyme  has a  non-normally

parametric distribution (P= 0.000), as
showed in the Table 3.

Table 3: The descriptive statistic of CK-MB isoenzyme levels pre and post-dialysis

CK-MB pre-dialysis 10 (1-24)

CK-MB post-dialysis 10 (1-22)
The Wilcoxon signed-rank test was
applied to determine whether
there was a differences between CK-MB
isoenzyme levels before and after dialysis
process, which showed that there was no
effect of dialysis on CK-MB isoenzyme

levels in hemodialysis patients(test full

7.00071 .065
6.53248 .026

result was found on appendix VI), as
well as there no significant increase in
CK-MB isoenzyme levels after dialysis
compared to the values determined
before hemodialysis, as showed in the

Table 4.

Table 4: Comparison between CK-MB isoenzyme levels pre and post-dialysis as Wilcoxon

signed-rank test.

Results of the Effects of Dialysis on cTn-I Levels

The results of this study showed that
Troponin I levels in CKD has no effect on
hemodialysis patients (test full result was

found on appendix V). However, there

Mean £SD Error
CK-MB 10.48 + 1.40014

Mean £SD Error
9.44 + 1.30650 0.586

was no significant difference increase in
Troponin I levels after dialysis, as shown

in the following Table 5.

Table 5: The descriptive statistic of cTn-I levels pre and post-dialysis.

cTnl pre-dialysis
cTnl post dialysis

The results of this study showed that the

relation between dialysis and cTn-I had

Libyan J Med Res. 2022;16(2)143-152

.1200 (.09-.93)
.19679 (.09-1.01)

.17609 .000
.1200 .000
no significant difference increase in ¢Tn-I

levels after dialysis. This show in the
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table 8:-

Table 8. Comparison between cTn-1 levels pre and post-dialysis as Wilcoxon signed-

rank test
Variable Pre-dialysis Post-dialysis
Mean £SD Error Mean £SD Error
CK-MB .1736= .03522 .1800 £.03936 .284
Discussion

The level of cardiac biomarkers that may
arise from the heart was more frequently
helpful in evaluating the extent of cardiac
damage in predicting mortality in
patients with chronic kidney disease [12].
Cardiac biomarkers including CPK, CK-
MB, and troponin I were evaluated in
this study. The main purpose of the
current study was to determine and
compare the serum level of cardiac
biomarker (CPK, CK-MB, and cTnl) in
predicating the outcome of hemodialysis
patients on regular dialysis.

Some of the studies showed an increase
in cIn-I levels, but did not do so in CPK
and CK-MB [13]. The results of this study
showed that the serum level of (CPK,
CK-MB & cIn-I) was no statistically
significant increase at post-dialysis when

compared with pre-dialysis of the same
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hemodialysis patients.

In accordance with the results of this
study showing no significant increase in
cardiac biomarker for cTn-I, these results
are in disagreement with H Bozbas et al
(2004), a study of thirty-four patients
with ESRD HD who showed that serum
levels of cTn-I in 30 hemodialysis
patients  which  was  significantly
increased. The study explained this for
unknown reasons, it was interpreted that
troponin is sometimes falsely elevated in
the absence of myocardial injury. Three
possible mechanisms were suggested for
this elevation: expression of cardiac
troponins in regenerating skeletal
muscle, cross reactivity errors resulting
from the measurement assay, and minor
myocardial injury[14].

The results of this study showed that
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1)

2)

3)

there was no statistically significant
increase in CPK levels on pre and post-
dialysis process in HD patients, and
indicated that this biomarker is not
affected by the hemodialysis process, and
these CPK results are not consistent with
Nakai et al,(2004), which showed that
CPK levels were significant
increased|[15].

Additionally, the results of this study
Conclusion:

This study concluded that a single
haemodialysis session did not cause any
significant increases in CPK, CK-MB, and
cInl levels in haemodialysis patients,
where the dialysis process had no effect
biomarkers in

on these cardiac
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