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Abstract

In the general population, plasma concentrations of cardiac troponin T (cTnT) and N-termi-
nal pro-brain natriuretic peptides (NT-proBNP) are useful as markers of cardiac ischemia and heart
failure respectively. Whether these cardiac markers have similar diagnostic potential in chronic dialy-
sis patients are not known. The authors studied the diagnostic value of cTnT and NT-proBNP correlated
with the clinical status of 63 chronic renal failure (CRF) patients with chronic dialysis (30 males and
33 females), aged 26 to 77 years (mean + SD, 55.9 + 12.6 years). Plasma ¢TnT and NT-proBNP were
determined by using Elecsys 2010 (Roche, Switzerland). The authors found that 23.8 per cent of the
chronic dialysis patients had cTnT concentrations more than the cut-off (> 0.1 ng/ml) and 100 per cent
of these patients had NT-proBNP concentrations over the cut-off (> 334 pg/ml). The authors could
not demonstrate the statistical difference between males and females for NT-proBNP concentrations
as reported in the general population. But ¢TnT concentrations in females were significantly less than
males. The authors also found a weak correlation between the two markers, when the circulating ¢cTnT
was correlated with NT-proBNP. These results suggested that plasma ¢TnT in chronic dialysis patients
should be a prognostic marker for cardiac ischemia by using the same cut-off as the normal popula-
tion. However, plasma NT-proBNP concentrations could not be used as a heart failure marker in this
group of patients and needed another cut-off value for specific use in chronic dialysis patients. More-
over, the combination of cTnT and NT-proBNP concentrations in these patients may be another choice
for detection of both cardiac ischemia and heart failure in the same situation. These combination
markers should improve mortality in chronic dialysis patients.
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Chronic renal failure (CRF) is the classical
clinical situation in which the cardiac natriuretic
peptides are almost universally raised. Extracellular
volume expansion, concomitant heart disease, and
severely reduced or abolished renal clearance are the
main factors responsible for the high plasma concen-
tration of atrial natriuretic peptide (ANP) and brain
natriuretic peptide (BNP)(1-4), The increasing inci-
dence of CRF has prompted investigation into its
etiology and natural history. Studies have recently
reported that the increasing mortality in chronic dialy-
sis patients is most frequently caused by congestive
heart failure (CHF), coronary artery disease (CAD),
or both(3-7), A noninvasive biochemical testing
method for early detection and monitoring the con-
dition of cardiac complications in chronic dialysis
patients would be useful and might lead to improved
survival(8-14) N-terminal pro-brain natriuretic pep-
tide (NT-proBNP) may be reliable and a less time
consuming assay for the detection of CHF and left
ventricular dysfunction (LVD) particularly in chro-
nic dialysis patients. Cardiac Troponin T (cTnT) also
demonstrated that its plasma or serum concentra-
tions should be an important predictor of long-term,
all-cause mortality and cardiovascular mortality in
patients with chronic dialysis.

The purpose of this present study was to
evaluate the concentrations of NT-proBNP and ¢TnT
in chronic dialysis patients in Thailand compared with
other countries. Another objective was to demonstrate
the correlation between NT-proBNP and cTnT in this
group of patients.

MATERIAL AND METHOD
Patient population

The Ethical Committee for Human Study at
Siriraj Hospital, Mahidol University, approved the
study. Informed consent was obtained from each parti-
cipant. Sixty-three CRF patients with chronic dialy-
sis (30 males and 33 females), aged 26 to 77 years
(mean + SD, 55.9 + 12.6 years) were enrolled in the
study. All participants were without history of clini-
cal evidence of circulatory congestion or myocardial
infarction.

NT-proBNP assay

Blood samples were collected in EDTA tubes
and centrifuged within 30 min and the plasma was
stored at -85°C before assay. NT-proBNP concentra-
tions were determined with an electrochemilumines-
cence immunoassay (ECLIA) by using Elecsys 2010
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(Roche Diagnostics, Switzerland). The intra- and
interassay variation coefficient was 3 per cent and 5
per cent respectively.

Cardiac troponin T assays

Cardiac troponin T was measured on the 3rd
generation Roche Elecsys 2010 analyzer. The manu-
facturer’s stated detection limit is < 0.01 ng/ml, with
an imprecision of 10 per cent coefficient of variation
(CV) at 0.03 ng/ml. Total imprecision was 7.0 per
cent at 0.07 ng/ml.

Statistical analysis

The data were processed using the SPSS for
Window software (SPSS Inc, Chicago, IL). All data
were presented as mean with standard deviation. The
Wilcoxon test for unpaired observations was used to
compare the means of the 2 sets of data. The null
hypothesis was rejected at the 95 per cent confidence
interval, considering p < 0.05 as significant.

RESULTS

The main demographic and biochemical
data of the patients included in the studies are shown
in Table 1. When the authors compared plasma NT-
proBNP concentrations between males and females,
no statistical difference was found as shown in Fig. 1.
Fig. 2 shows the box-plot of ¢TnT from male and
female patients with chronic dialysis. There was a
statistically significant difference between this group

Table 1. Baseline characteristics, renal function
tests, lipid profiles, NT-proBNP and c¢TnT of
chronic renal failure patients with chronic
dialysis.

Number 63

Male/female 30/33

Age (years) 559+ 126

Glucose (mg/dl) 114.1+ 505

BUN (mg/dl) 84.1+18.8

Creatinine (mg/dl) 12.6 +3.3

Uric acid (mg/dl) 9.1+1.7

Cholesterol (mg/dl) 182.6 + 39.7

Triglyceride (mg/dl) 116.0 + 56.7

HDL-C (mg/dl) 458 +14.1

Calcium (mg/dl) 9.5+09

Phosphate (mg/dl) 62+2.0

Magnesium (mg/dl) 3.0+05

NT-proBNP (pg/ml) 33,688 + 50,035

(range) (996-215,790)
¢TnT (ng/ml) 0.089 + 0.088
(range) (0.001-0.348)
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Fig. 1.

Plasma NT-proBNP in male (M) and female (F) chronic renal failure patients with chronic dialysis. Each

modified box-plot represents the mean and the 10th ang 90th percentiles. The error bars represent the
lowest and highest values. There was no statistically significant difference between males and females

(p > 0.05).
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Fig. 2.

Plasma c¢TnT in male (M) and female (F) chronic renal failure patients with chronic dialysis. Each modi-

fied box-plot represents the mean and the 10th and 90th percentiles. The error bars represent the lowest
and highest values. There was a statistically significant difference between males and females (p < 0.05).

of patients (p < 0.05). Fig. 3 shows the positive correla-
tion between NT-proBNP and ¢TnT. The equation
of the fitted model is NT-proBNP = 16,774.382 +
232,383.754xcTnT (p < 0.01, r = 0.401). Since the
p-value in the ANOVA table is less than 0.01, there
is a statistically significant relationship between NT-
proBNP and c¢TnT at the 99 per cent confidence

level. The correlation coefficient equals 0.401, indi-
cating a relatively weak relationship between NT-
proBNP and c¢TnT.

DISCUSSION
CRF with chronic dialysis patients are at a
very high cardiovascular risk comprise of myocardial
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Fig. 3.

infarction and congestive heart failure(6,12,15,16),
In the past, elevated cTnT in chronic dialysis patients
has been ascribed to a false-positive biomarker for
the assessment of acute coronary syndrome (ACS)
(13,17,18), Several studies have now demonstrated
that significant angiographic findings are linked to
cTnT elevations, identifying patients with ACS who
will benefit from antithrombotic therapy(19-22), The
finding of the present study, using a cut-off value >
0.1 ng/ml, 23.8 per cent of the cTnT concentration was
increased. This result was compatible with the study
of Haller et al who reported that 29 per cent of hemo-
dialysis patients had increased ¢TnT concentra-
tions(17). They also showed that, although the reasons
for the increased cTnT concentrations in the blood
of chronic dialysis patients without clinical evidence
of myocardial cell injury are not clear, but the ¢cTnT
measured in these patients was cardiac in origin. From
the study of Apple et al, who evaluated the long-term
survival in a large number of end stage renal disease
(ESRD) patients (n = 733), they found that 20.2 per
cent of these patients had increased cTnT(19). More-
over, they concluded that increased ¢TnT concentra-
tions in ESRD patients might trigger a more aggres-
sive approach to diagnosis and therapy of coronary
artery disease (CAD) in this population.
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Regression plot between NT-proBNP and ¢TnT in 63 CRF patients with chronic dialysis.

CREF patients also suffer from cardiomyo-
pathy. A proper biochemical marker for heart failure
to detect the condition of cardiac complications in
these patients may improve the therapeutic strategy
and survival. In the present study, 100 per cent of the
chronic dialysis patients had circulating NT-proBNP
over the cut-off (> 334 pg/ml). Ishii et al reported
that 95 per cent of ESRD patients had an increase in
BNP concentrations(23). When the authors correlated
the circulating ¢TnT with NT-proBNP, a weak correla-
tion between the two markers was found. A signi-
ficant association of NT-proBNP with clinical heart
failure was not found. This condition contrasts with
the elevated NT-proBNP concentrations seen in non-
uremic patients with heart failure or acute myocardial
infarction(24-26), Theoretically, the mechanism for
the elevation of NT-proBNP concentrations in the
plasma of patients with chronic dialysis could also
include the disappearance of hormone clearance
(decreased excretion or metabolism) by the kidney.
The authors suggested that the cut-off value for NT-
proBNP in chronic dialysis patients should be diffe-
rent from nonuremic patients.

In conclusion, the present study demonstrated
that increased ¢TnT concentrations in chronic dialy-
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sis patients was common and could be used as the
prognostic indicator. All patients with elevation of
cTnT should urgently be worked up with a functional
cardiac study or coronary angiography especially if
an elective procedure is being planned. On the other
hand, all patients with elevation of NT-proBNP over
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the normal cut-off did not show a significant correla-
tion with clinical heart failure. There might be an
urgent need for another cut-off value for NT-proBNP
with specific use for chronic dialysis patients to detect
the heart failure stage. Further studies in this area are
suggested.

(Received for publication on March 10, 2003)
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