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Baseline Level of Cardiac Troponin-l and CKMB in ESRD
Patients at Ratchaburi Hospital and Effect of High Flux
Dialysis on the Level
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ABSTRACT

Objective: To evaluate baseline levels of cardiac troponin-I, CKMB and effect of high flux dialysis on
their levels in chronic hemodialysis patients at Ratchaburi hospital.

Design: A cross-sectional study was done on forty chronic hemodialysis ESRD patients.

Material and method: Blood samples were collected pre and post hemodialysis with high flux
membrane for cardiac troponin-1 and CKMB. Correlation of cardiac markers with gender, BMI, underlying DM
and adequacy of hemodialysis(Kt/Vurea) were also done.

Results: Level of pre-hemodialysis cardiac troponin-I was ranged from 0 to 0.59 ng/ml (mean =
0.0345 + 0.1) and post-hemodialysis cardiac troponin-I was ranged from 0 to 0.49 ng/ml (mean = 0.035 + 0.1).
Pre-hemodialysis CKMB level was ranged from 0.04 to 35.7 ng/ml (mean = 4.03 + 5.7) and post-hemodialysis
CKMB was ranged from 0.03 to 34.8 mg/ml (mean = 4.11+ 5.01). Pre and post hemodialysis level of cardiac
troponin-I and CKMB were no statistically different. No statistically significant correlation of cardiac markers
with gender, BMI, underlying DM and adequacy of hemodialyéis (Kt/Vurea)

Conclusion: Baseline cardiac troponin-l and CKMB were below significant level in the majority of our

patients. High flux dialysis had no significant effect on cardiac troponin-l and CKMB level.
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Introduction

The prevalence of ischemic heart disease in
hemodialysis patients is 10-20 times higher than
general population, with 50% mortality. According to
the US Renal data system, 42% of patients under-
going hemodialysis have had a myocardial infarction
or coronary revascularization.

In non-uremic patients with suspected myo-
cardial damage, the determination of CKMB and
cardiac troponin-I has been shown to be reliable for
early diagnosis and risk stratification. However,
some literatures showed the controversy regarding
their sensitivity and specificity in the patients with end
stage renal disease (ESRD). Nonspecific elevation
in uremic environment may occur. | undertook a study
of baseline cardiac troponin-l and CKMB levels in
asymptomatic ischemic heart patients who received
the maintenance hemodialysis, and effect of high
flux dialysis on the range of reading. Correlation of
gender, underlying DM, BMI and adequacy of hemo-
dialysis with pre-hemodialysis CKMB and cardiac

troponin- levels was analyzed.

Subject and method
This is a cross sectional study of 40 ESRD

patients who received maintenance hemodialysis in

Ratchaburi hospital for at least 3 months. Age, gen-‘
der, underlying DM, adequacy of hemodialysis (KV/V
urea) and BMI were evaluated in each patient. None
had had an acute cardiac event requiring admission
to the hospital during the preceding month. Pre and
post hemodialysis venous blood was analyzed for
CKMB and cardiac troponin-| level (access immu-
noassay system). Values were showed as mean *
SD. Baseline pre and post hembdialysis cardiac
markers (cardiac troponin-l and CKMB) and other
univariate analysis were statistic analysed by t-test.
Statistical significance was assumed for p-value
< 0.05. In this study, the cut-off \)alued for cardiac
troponin-1 was 0.05 ng/ml and 5ng/ml for CKM‘
Correlation of prehemodialysis troponin-I and CKMB
with gender, underlying DM, BMI, and KtV were also

analyzed.

Definition
1. High flux dialysis is defined as dialysis
therapy which dialyzer has ultrafiltration coefficient
(Kuf) > 15 mlL/hr/mmHg, vitamin B12 clearance >
100 mlL/min and patient blood flow rate > 350 mL/
min, dialsis flow rate =700 mL/min
2. KUV urea = -In (R-0.03)+[ (4-3.5R) x

(UF/W)]
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postdialysis BUN/predialysis BUN

ultrafiltration volume (L)
BW = postdialytic weight (kg)
3. BMI = BW(kg)/height(m.)?
4. Obesity is defined as BMI > 30 kg/m?

Results
There were 40 ESRD patients included in
this study. Mean age was 62.3 years, which range
from 18 to 88 years. 21 of 40 were female. 23 had
the underlying disease of diabetes. Mean BMI was
22.56, with standard deviation of 3.33. Mean KtV

was 3.7, with standard deviation of 0.69.

.Table1 Baseline pre-hemodialysis cardiac troponin-I and CKMB level in male and female

male female p-value
Troponin | (mean + SD) 0.052 + 0.129 0.019 +0.157 0.27
CKMB (mean £ SD) 3.44+2.43 4.57 +7.37 0.52

Table2 Baseline pre-hemodialysis cardiac troponin-1 and CKMB level in the patients who had the KtV less

than 3.6 and more than 3.6
Kt/V < 3.6 KtV >3.6 p-value
Troponin | (mean £ SD) 0.054 +0.133 0.011 £0.018 0.14
CKMB (mean + SD) 5.24+7.43 2.51+1.46 0.1

.Table 3 Baseline pre-hemodialysis cardiac troponin-l and CKMB level in the obese and nonobese patients

BMI <25 BMI > 25 p-value
(nonobese) (obese)
Troponin | (mean + SD) 0.039+0.112 0.015+0.019 0.25
CKMB (mean + SD) 3.19+245 7.38+11.76 0.35

Table 4 The correlation between pre and post hemodialysis cardiac markers in hemodialysis patients (non

diabetes patients)

predialysis postdialysis p-value
Troponin | (mean + SD) 0.0345 + 0.10 0.035+0.10 0.75
CKMB (mean + SD) 4.03+5.70 4.11 +£5.61 0.45
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Table 5 The correlation between pre and post hemodialysis cardiac markers in diabetes patients

23 diabetes patients predialysis postdialysis p-value

Troponin | (mean + SD) 0.048 +0.13 0.050+0.13 0.75

CKMB (mean + SD) 5.18 £7.29 5.27 £7.14 060
Discussion study does not show its significant effect on pre and

Biochemical markers of myocardial necrosis
had been reported to be ndnspecific elevation in
uremic patients, leading to the question about their
usefulness for diagnosis of acute myocardial infarc-
tion in hemodialysis patients. Increased level of
CKMB can occur in skeletal myopathy and reduced
clearance in ESRD patients. Some reports indicated
that cardiac troponin-1 was less likely to be nonspeci-
fic elevation in uremic patients. This cross sectional
study was designed to evaluate baseline level of
cardiac troponin-1 and CKMB, and effect of high flux
hemodialysis on its level in these patients. In this
study, baseline cardiac troponin-l and CKMB were
below significant level in the majority of subjects.
Four patients had pre-hemodialysis cardiac tro-
ponin-l level above the cut-off value compared to
eight patients with highly significant CKMB. Only two
patients had both troponin-l and CKMB above the
cut-off value. This group of patients who had cardiac
markers above baseline level may be due to silent
ischemia or endothelial dysfunction and may be
related to long term prognosis indicator and need
further and larger study. No correlation of baseline
pre-hemodialysis cardiac troponin-I and CKMB level
with gender, BMI, adequacy of hemodialysis and

underlying DM. According to high flux dialysis, this

post hemodialysis cardiac markers. :lt may indicate
that either pre or post ESRD hemodialysis patient

|
can use normal cut-off value as general population.

Summary

This study shows that we can use normal cut-
off value of cardiac troponin-I and CKMB for diag-
nosis acute myocardial injury in end stage renal
patients who received maintenance hemodialysis.
More patients had baseline CKMB Igvel above signi-
ficant level when compared to cardiac troponin-I.
Cardiac troponin-l may be preferrablg to CKMB. High
flux hemodialysis had no significant effect on cardiac
troponin-l and CKMB level. Longer follow up perio
for the patients who had elevated cardiac markers
level would evaluate the usefulness of these markers

as long-term prognosis indicator.
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