
C ardiac disease is the leading cause of morbidity
and mortality in patients with end stage renal

disease (ESRD). Myocardial infarction accounts for
30-50 % of cardiac death. In ESRD patients,
ventricular hypertrophy, interstitial myocardial
fibrosis and endothelial dysformation limit the
coronary flow to the myocardium during stress and
may play a pathophysiological role.1  The diagnosis
of ischemic myocardial damage is difficult in the
ESRD patients due to atypical symptoms and
chronically elevated protein markers of cardiac
damage.2  Several studies have shown that the older
cardiac markers CK and more specific CK-MB are
frequently elevated or indeterminate in ESRD
patients without other signs of acute ischemic heart
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ABSTRACT

disease.3  Cardiac troponin T and I are specific
markers of myocardial damage.4 Cardiac troponin T
(cTnT) that enables the identification of patients
with latent or progressive myocardial damage can
be detected in chronic renal failure patients.5 Muller
et al,6  observed increased  cTnT in serum of
patients with renal failure. The possibility of
cross-reactivity with skeletal troponin T was
proposed by Kobayashi et al.7  However, with the
use of more specific techniques increased values of
cTnT persisted in these patients.8  Patients with end
stage renal failure undergoing chronic hemodialysis
have a high incidence of cardiac events.9  These
markers may be increased in these patients without
evidence of ischemic myocardial damage.10
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Objective: The aim of this study is to investigate the
relationship between serum concentration of cardiac
troponin T (cTnT) and other cardiac  markers and
ischemic heart disease (IHD) in end stage renal disease
(ESRD) patients on chronic hemodialysis (HD).

Methods: This study was carried out at King Fahd
Specialist Hospital, Buraidah, Kingdom of Saudi Arabia
from July 2002 to September 2003.  Cardiac troponin T
was measured using Elecsys 2020 immunoassay system,
a method that is specific for cTnT.  The analytical range
of cTnT assay was 0.01-25.0 µg/L.  Seventy-three
patients were divided into 4 groups: 20 patients with
history of IHD, 17 patients with diabetes, 19 patients with
diabetes and IHD and 17 patients without evidence of
myocardial damage.

Results: Cardiac troponin T concentrations were ≥0.1
µg/L in 58% of HD  patients.  Fifty-three percent of
diabetic patients had an increased cTnT, 37% of IHD
patients had an increased cTnT, 59% of IHD and diabetic
patients had an increased cTnT and 29% of noncardiac
disease patients had an increased cTnT.  Cardiac troponin
T was increased more frequently in post-hemodialysis
samples (13% pre-hemodialysis and 21%
post-hemodialysis).

Conclusion: Dialysis may alter measured cTnT
concentrations in ESRD patients undergoing chronic
dialysis.  Sporadic or persistently increased cTnT appear
to be the most specific of the currently available
biochemical markers to predict subclinical myocardial
damage in ESRD patients.   
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Table 1  - 97.5th percentile and range in  all dialyzed patients.

Parameter

cTnT

CK-MB mass 

%CK-MB 
 

97.5th  percentile

  0.53

7.5

 26      

Range

 0.00 - 1.5 µg /L

0.00 - 8   µg /L

0.00 - 43          
  

cTnT - cardiac troponin T, 
CK-MB - creatine kinase-myocardial bound 

Methods. Seventy-three patients on chronic
hemodialysis (33 male, 40 female) without
symptoms of acute myocardial ischemia were
studied (median 64, range 27-78 years). At the start
of the study we divided the patients into: 20 patients
with history of IHD, 17 had diabetes mellitus (DM),
19 had both IHD and DM and 17 without evidence
of myocardial damage.  Blood was collected before
and after dialysis. The samples were centrifuged for
15 minutes at 2700 gm within one hour of
collection. The serum samples were stored at -70oC
until analysis. Troponin T was measured using the
Elecsys 2020 immunoassay system (Boehringer
Mannheim, Germany), a method that is specific for
cTnT.11  The analytical range of cTnT assay was
0.02-25.0 µg/L.  The recommended cut-off value for
acute coronary disease is ≥0.1 µg/L.  The lower
detection of cTnT was 0.02 µg/L.  Creatine
kinase-MB mass were measured on a Stratus II
analyzer (Dade Behring, Inc., Deerfield, United
States of America) using the Sandwich  technique,
with double monoclonal antibodies. Values
exceeding the upper reference limit were considered
elevated; for CK male it was ≥174 U/L and for CK
female it was ≥144 U/L, a CK-MB relative index
was CK-MB >5% and CK-MB mass was >15 µg/L.
Serum creatinine was estimated according to
modified Jaffe method.12 

Statistical analysis. Data are given as median
and interquartile range. Non-parametric tests were
used. Correlations between variables were tested by
Spearman rank correlation test.  The Mann-Whitney
U-test was employed to compare unpaired data
between groups.  The 97.5th percentiles cTnT, and
cTnI CK-MB in percentage were made by using
data from pre-dialysis samples.  These data had
been analyzed by SPSS computer program. 

Results. In all patients,  cTnT concentration
was ≥0.1 µg/L in 55% and no patients had CK-MB
mass more than 15 µg/L.  The 97.5th percentiles
and range  are shown in Table 1.  Patients with IHD

had a higher significant serum concentration of
cTnT and CK-MB compared to patients without
IHD; 0.15 (0.08-0.33) versus 0.04 (0.00-0.15) in
case of cTnT and 10 (5-18) versus 4 (1.5-9) in case
of CK-MB.  Yet, CK showed lower values in
patients with IHD versus  those without IHD: 9
(3-20) versus 32 (12-61). There is no significant
changes between both groups with regard to
CK-MB mass (Table 2). There is a higher
percentage of elevated cTnT concentration above
the upper reference value in patients with IHD than
in patients without IHD (65% versus 36%).  There
is no correlation between cTnT and CK-MB and
%CK-MB after hemodialysis (Table 3).  End stage
renal disease  patients with both diabetes and IHD
had a higher percentage of increased cTnT (58%)
than other groups. Cardiac troponin T values were
significantly increased in post-hemodialysis
patients (21%) compared to pre-hemodialysis
patients (13%) (p<0.05).  A significant positive
correlation was found between serum concentration
of cTnT and the following variables were remarked
age, CK-MB mass and %CK-MB. Negative
correlation between serum cTnT and serum
creatinine was observed (Table 4).

Discussion. Patients with chronic renal failure
on hemodialysis are at high risk for cardiovascular
disease. Hypertension and diabetes are independent
risk factors for cardiovascular disease. Accelerated
arteriosclerosis is associated with chronic dialysis
and more than one-half of the deaths in dialysis are
of cardiovascular etiology.13  The diagnosis of
myocardial ischemia is difficult in ESRD patients
since they often demonstrate abnormal baseline
echocardiogram (ECG) and often are not able to
perform adequate exercise tests due to limited
exercise tolerance. Symptoms may be masked by
underlying disease.  Therefore, the use of reliable
biochemical markers for the detection of
myocardial damage is essential in these patients.
Creatine kinase-MB can be elevated in ESRD
without clinical signs of myocardial ischemia.12

Therefore, one must assign reliable markers for the
presence of myocardial injury and for assessment of
the risk of cardiovascular events in these patients.
Two proteins of troponin complex: cTnT and cTnI,
have been regarded as ideal serodiagnostic markers
for myocardial damage.14  Both cTnT and cTnI can
also be detected in blood of patients with chronic
heart failure, which enables the identification of
patients with latent or progressive myocardial
damage.15,16  Troponins are known to be better
cardiac markers than CK-MB.  It was demonstrated
that current assay performance for cTnT is better
than that for cTnI and direct comparison of cTnT
and cTnI suggests a better outcome prediction for
cTnT.17  Cardiac troponin T may be an important



       
        www.smj.org.sa Saudi Med J 2004; Vol. 25 (8)   1017

Cardiac troponin and  renal failure ... Gabr et al

Inter-quartile
range

0.08 - 0.33

  3 - 20

  5 - 18

0.2 - 1.9

p value

<0.05

<0.05

<0.05

>0.05

With   ischemic heart disease

After
dialysis

 r
 

0.15

0.15

p
 

>0.05

>0.05

Table 2  - Dialyzed patients without ischemic heart disease and  with  ischemic heart disease.

Parameters

Cardiac troponin T (µg/L)

Creatine kinase (U/L)

%CK- MB 

CK-MB mass µg/L

Median

      0.04

32

4

    0.6

Inter-quartile
range

0.00-0.15

12-61

1.5-9  
 

 0.0-1.7

Median

      0.15

  9 

10

     0.9

Without  ischemic heart disease

Table 3  - Correlation between cTnT concentration and other
parameters before and after dialysis.

Parameter

cTnT versus CK-MB

cTnT versus %CK-MB

Before
dialysis

r
 

0.14

0.13

p
 

>0.05

>0.05

Table 4  - Correlation between serum cTnT and other data in
hemodialyses patients before and after dialysis.

Parameters

cTnT versus age

cTnT versus CK-MB mass

cTnT versus %CK-MB

cTnT versus CK

cTnT versus creatinine

Correlation
coefficient

0.41

0.52

0.47

 0.13 

 - 0.37  

p

<0.05

<0.05

<0.05

>0.05

>0.05

CK-MB - creatine kinase MB

CK-MB - creatine kinase MB, cTnT - cardiac troponin T

CK-MB - creatine kinase MB, cTnT - cardiac troponin T

independent prognostic marker in patients on
hemodialysis for chronic renal failure.15,18,19

Furthermore, it is very sensitive for the detection of
minor myocardial damage and provides prognostic
information in patients with unstable coronary
artery disease.20  However, in ESRD frequent and
unexplained increases of cTnT have raised
questions on the cardiac specificity of this marker in
patients with renal failure.21  When we use an
improved cTnT assay with a cross-reactivity
<0.01% we found increased cTnT values in 58% of
HD patients at cut-off of 0.1 µg/L. Similar results
showed increase cTnT values in 38% of patients
with ESRD and a strong association of cTnT with
all cause mortality in these patients,22,23 while others
found pre-dialysis levels of cTnT >0.1 in 18.6% of
patients and were associated with age, history of
IHD and left ventricular hypertrophy.24    

In this study, cTnT is increased after consistent
dialysis  with results described by Ooi and House.21

On the contrary,  Lowbeer et al1 reported  no
difference in cTnT values before and after dialysis.
We found a negative correlation between serum
cTnT and serum creatinine, which can be explained
by a lower muscle mass in the older severely ill
patients.  In HD patients without evidence of acute
myocardial ischemia, those with a history of IHD
showed higher serum cTnT than patients without
IHD.  This finding is in  accordance with  Haller et
al25 who reported a correlation between the plasma
cTnT concentration and indicators of coronary
artery disease in ESRD patients. Also, they have
strengthened the argument that the increased serum
cTnT found in many patients with ESRD originate
in heart muscle and not regenerating skeletal muscle
as suggested by McLaurin et al.22  Furthermore,
Haller et al25 reported a high prevalence of
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