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Abstract: The objectives of this study were to evaluate the effect of haemodialysis on plasma Cardiac
Troponin T and cardiac enzymes before and after the dialysis process. Twenty two patients with Chronic Renal
Failure (CRF) disease who were haemodialyzed at 5th Azar hospital of Gorgan Dialysis Center were recruited
for this study (2005). The patients do not have coronary heart disease. Plasma cardiac enzymes showed no
significant difference in the post dialysis group when compared with predialysis. Plasma levels of Cardiac
Troponin T in 12 haemodialyzed patients were significantly increased in the postdialysis group when
compared with predialysis, whereas plasma level of Cardiac Troponin T in 10 haemodialyzed patients were
undetectable ( less than 0.1 ug L™"). The observation of meamngful increasing level of plasma Cardiac Troponin
I in the haemodialyzed patients after the process of dialysis shows that Cardiac Tropomn I 18 highly specific
marker for Acute Myocardial Infarction (AMI) when compared with other cardiac enzymes and is particularly
useful for detecting AMI in chronic renal failure and haemodialysis patients which can prevent sudden

cardiovascular abnormality and sudden silent myocardial infarction in these patients
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INTRODUCTION

Cardiovascular disease 1s one of the leading cause of
death in chronic renal failure patients on dialysis, as well
as leading cause morbidity (Raine et al., 1992). Clinical
and subclinical myocardial 1schaemia are common among
chronic renal failluwre patients, both before and durng
dialysis (Foley et al., 1995, Singh et al, 1994). Earlier
detection of cardiovascular abnormality in these patients
might allow earlier interventions to reduce morbidity and
mortality. The prevalence of ischemic heart disease in
haemodialysis patients in 10-20 times higher than that in
the general population with 50% mortality due to
Cardiovascular disease. According to the US Renal Data
System 42% of patients undergoing haemodialysis have
had a myocardial infarction or Coronary revasculariztion.
Tn addition, the rate of swvival after myocardial infarction
1s much lower for haemodialysis patients than for the
general population (Heeschen et af, 2000). Several
markers should be used to evaluate Cardiac disease.
These include total creatine Phosphokinase (CPK),
Aspartate aminotransferase (AST) and total Lactate
dehydrogenase (LDH). These markers have poor specifity
for early detection of Cardiac injury because of their wide

tissue distribution. In recent years, new marker of
myocardial injury has been imntroduced into clinical
practice. Cardiac Tropomin I is specific marker of
myocardial damage (Bodor et al., 1992; Coudry, 1998).
Patients  with undergoing
haemodialysis have a high mcidence of Cardiac events
(Foley et al., 1995) and of false-positive increases in
myoglobin as well as creatine kinase-MB isoenzymes
(Jaffe et al., 1984; Pierce and Jaffe, 1986). Cardiac Troponin
I may be increased in these patients without evidence of
1schemic myocardial damage (McLaurin ef af., 1997). In
haemodialysis patients, the clinical symptoms of Cardiac
damage are difficult to diagnosis and may be deceptive. In
addition, high serum concentrations of myoglobin and
creatine kinase-MB lack specificity (Jaffe et al., 1984). In
recent years, Cardiac Troponin T has been increasingly
used in the diagnosis of acute coronary syndromes as
studies have shown their greater clinical sensitivity over
creatine kinase-MB (D"Costa er al., 1997).

The aim of this study with the discriminative
information was to evaluate the effect of haemodialysis on
plasma Cardiac enzymes (total creatine Phosphokinase
(CPK), Aspartate aminotransferase (AST) and total
Lactate dehydrogenase (LDH)) and Cardiac Troponin T

chronic renal failure
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before and after the dialysis process, to find out the effect
of haemodialysis on the plasma Cardiac enzymes and
Cardiac Troponin L.

MATERIALS AND METHODS

Twenty two haemodialysis patients who had no
climical evidence of myocardial 1schaemia, with average
age 43.5449.21 years of old (range 21-55). The mean length
of dialysis for each patients was 3.952£0.14 h with average
2.2740.45 times a week. Patients were chosen (14 male,
8 female) from the patients referred to the Department of
Haemodialysis Center at 5th Azar hospital in Gorgan
University of Medical Sciences (2005). The patients
studied had no evidence of vascular complications,
including hypertension, coronary artery disease.

Blood samples were obtained from the patients just
before and after the process of dialysis in a heparinized
tubes. Plasma 1s separated as scon as the blood taken.
The plasma urea, creatinine, total creatine Phosphokinase
(CPK), Aspartate aminotransferase (AST) and total
Lactate dehydrogenase (LDH) were determined for
haemodialyzed patients before and after the dialysis
process, using laboratory kit spectrophotometry
technique (model TENWAY 6105 UV/VIS) in the
laboratory of Biochemistry (Faculty of Medicine). Plasma
Cardiac Tropomin I was determined on the VIDAS
strument (made in FRANCE) using the ELFA (Enzyme-
Linked Fluorescent Assay) technique (Adams et al.,
1993).

Data was analyzed by student’s t- test using SPS3S-
11.5 software. p-value less than 0.05 was considered
significant.

RESULTS

In present study we determined the plasma levels of
total Creatine Phosphokinase (CPK), Aspartate
aminotransferase (AST) and total Lactate dehydrogenase
(LDH) and Cardiac Troponin I in 22 patients with Chronic
Renal Failure. As shown in Table 1 plasma levels of CPK,
AST and LDH showed no significant difference in the
postdialysis group when compared with predialysis.

Plasma level of Cardiac Troponin T ( in 12 haemodialyzed
patients) were significantly increased after the dialysis
process when compared with the predialysis (p<<0.001).

The plasma levels of Cardiac Troponin I m 12
haemodialyzed patients were significantly increased
before the dialysis process when compared with normal
range (p<0.001). The plasma levels of Cardiac Troporin I
11 10 haemodialyzed patients were undetectable (less than
0.1 pg L7, The ranges of >0.1 - <0.8 ug L.~ 'show
possible myocardial damage. The ranges of =0.8 pg L™
show acute myocardial Infarction Cut-off.

DISCUSSION

The aim of the present study was to determime and
compare the plasma level of Cardiac enzymes ( CPK, AST,
LDH) and Cardiac Troponin T in predicting the outcome of
haemodialysis patients on regular dialysis. There are a few
reports describing difference m plasma Cardiac enzymes
and Cardiac Tropomin I in haemodialyzed patients. Some
of the studies showed an increase while some other
showed a decrease or no significant differences. The
results of this study show that the plasma level of CPK,
AST, LDH no sigmficant differences in postdialysis group
when compared with predialysis group and Cardiac
Troponin T was significantly increased in postdialysis
group when compared with predialysis group.

Andersen (1980) was studied serum enzyme levels
(CPK, AST, LDH) in dialysis patients. The enzyme levels
were within normal range.

Study of Singhal et al. (1988) on 105 haemodialysis
patients showed that plasma level of CPK m 30
haemodialysis patients increased.

Study of Nakai et al. (2004) on 61 haemodialysis
patients showed that plasma level of CPK in 4
haemodialysis patients increased.

Study of Chimata et al. (1994) on 150 haemodialysis
patients showed that plasma level of AST in 14
haemodialysis patients decreased.

In this study we determined the level of plasma CPK,
AST, LDH of haemodialysis patients before and after the
dialysis process .Ow results show no significant
differences of plasma CPK, AST, LDH m the postdialysis

Table1:  The mean and standard deviation of plasma wurea, creatinine, total creatine phosphokinase, aspartate aminotransferase total lactate dely drogenase
and cardiac Troponin I

Test Predialvsis Postdialysis p-value
Urea (mg dL.™Y) 123.54+8.51 55.68+7.96 *<0.001
Creatinine (g dL™) 15.88+3.07 1.96£0.45 *#<0.001
Total creatine phosphokinase (U L) 44.33+1.56 43.78+1.27 =0.001
Total Lactate dehydrogenase (B-BU mL™") 182.95+7.24 180.68+10.01 >0.001
Aspartate aminotransferas (U L) 33.18+4.20 32.86+2.39 =0.001
Cardiac TroponinI (n =12) (ug L") 0.21+ 0.040 0.57+ 0.09 #<10.001

*p-value was significant
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group when compared with the predialysis group. Present
results are mn agreement with the groups mentioned m that
the plasma level of CPK, AST, LDH of haemodialysis
patients show no significant difference (Andersen, 1980).
But the results of this study are not in agreement with the
results of Singhal et al. (1988) and Nakai et al. (2004)
showing plasma level of CPK in haemodialyzed patients
were significantly increased after the dialysis process.
The results of this study also are not in agreement with
the results of Chimata et al. (1994) showing plasma level
of AST in haemodialyzed patients were significantly
decreased. This situation probably in due to direct
relation between the blood of haemodialysis patients with
dialysis instrument or reaction of enzymes with some
uremic substances.

There are a few studies describing difference n
plasma Cardiac Tropomn [ in  haemodialyzed patients
without myocardial ischaemia symptoms. The diagnosis
of myocardial 1schaemia is difficult m haemodialysis
patients since they are not able to perform adequate
exercise tests due to limited exercise tolerance.
Therefore the use of reliable biochemical marker for the
detection of myocardial damage is essential in these
patients (Tun et al., 1998). Some studies showed that the
level of Cardiac Troponin T increased in haemodialyzed
patients  without myocardial 1schaemia symptoms
(Adams er al., 1993, Khan et al., 2001; Beciam et ai., 2003,
Ziebig et al., 2003). Some other studies reported that the
level of Cardiac Tropomn I show no significant
differences before and after the dialysis process
i haemodialyzed patients (Tun et al, 1998,
Donnine et al., 2004). Study of Vayand et al. (2000)
showed that the plasma level of Cardiac Tropomn 1
mcreased in haemodialyzed patients without myocardial
ischaemia symptoms. Present results are in agreement
with the results of studies showing that the plasma level
of Cardiac Troponin T increased in  haemodialyzed
patients (12 haemodialyzed patients) after the dialysis
process (Adams et al, 1993; Khan et af., 2001;
Beciam et al., 2003; Ziebig et al., 2003). But the results of
this study are not in agreement showing that the plasma
level of Cardiac Tropomun 1 mn haemodialyzed patients
decreased (Vayand et al., 2000) or showed no significant
differences (Tun et al., 1998, Donnino et al., 2004) after
the dialysis process.

The observation of meamngful increasing level of
plasma Cardiac Troponin T in the haemodialyzed patients
after the process of dialysis shows that Cardiac Troponin
T is highly specific marker for Acute Myocardial Infarction
(AMI) when compared with other cardiac enzymes and 1is
particularly useful for detecting AMI in chrome renal

failure and haemodialysis patients which can prevent
sudden cardiovascular abnormality and sudden silent
myocardial infarction in these patients.

ACKNOWLEDGMENT

This research was supported by research deputy of
Golestan Umversity of Medical Sciences. I acknowledge
with thanks the help of Research and Biochemistry
departments.

REFERENCES

Adams, I E., G.S. Bedor, V.G. Davila-Roman, J.A. Delmez,
F.5. Apple et af., 1993. Cardiac Troponml. A marker
with high specificity for cardiac injury. Circulation,
88: 101-106.

Andersen, K.E., 1980. Serum enzyme levels during
mmtial  peritoneal dialysis. Int. Urol. Nephrol,
12: 385-390.

Beciani, M., A. Tedesco, A. Violante, S. Cipriani
and M. Azzarito et al., 2003. Cardiac Tropomn I
(2nd generation assay) m chronic haemodialysis
patients: Prevalence and Prognostic value, 18:
942-946.

Bodor, G.S., S. Porter, Y. Landt and H. Ladenson, 1992.
Development of monoclonal antibodies for an assay
of cardiac Troponin T and preliminary results in
suspected cases of myocardial infarction. Clin.
Chem., 38: 2203-2214.

Chimata, M., H. Masaoka, M. Fujimaki, N. Hamada
and K. Odaetal, 1994. Low serum aminotransferase
activity 1n patients undergoing regular
hemodialysis. Nippon Jinzo Gakkai Shi., 36: 389-
95,

Coudry, L., 1998. The Troponins (Review). Arch. Int.
Med., 158 1173-1180.

D"Costa, M., E. Fleming and M.C. Patterson, 1997.Cardiac
Tropomn 1 for the diagnosis of acute myocardial
infarction in the emergency department. Am. I. Clin.
Pathol., 108: 550-555.

Dommino, MW., V. Karriem-Norwooed, E.P. Rivers,
A. Gupta and H.B. Nguyen et al., 2004. Prevalence of
elevated tropomn 1 in end-stage renal disease
patients receiving hemodialysis. Acad FEmerg.
Med., 11: 979-981.

Foley, RN., P.3. Parfrey and 1.D. Hamett et al., 1995.
Clinical and echocardiographic disease in patients
starting end-stage renal disease therapy. Kidney Int.,
47:186-192.

3917



FPak. J. Biol. Sci., 10 (21): 3915-3918, 2007

Heeschen, C., A. Deu, L. Langenbrink, B. Goldmann and
C. Hamm, 2000. Analytical and diagnostic
performance of Troponin assays in patients
suspicious for acute coronary syndromes. Clin.
Biochem., 33: 359-368.

Jaffe, A.S., C. Ratter, V. Meltzer, H. Harter and R. Roberts,
1984. Unsmasking artifactual increases in creatine
kinase isoenzymes in patients with renal failure.
J. Lab. Clin. Med., 104: 193-202.

Khan, I.A., N. Wattanasuwan, N.J. Mehta, TA. Tun
and N. Singh et al, 2001. Prognostic value of

Troponin T in ambulatory
patients with chronic renal failure undergomg
long term hemodialysis. J. Am. Coll. Cardiol,
38: 991-998.

McLaunn, M.D., F.S. Apple, EM. Voss, C.A. Herzog and
S.W. Sharkey, 1997. Cardiac Troponin I, Cardiac
Tropomn T and creatine kinase MB m dialysis
patients without ischemic heart disease: Evidence of

serum  cardiac

cardiac Troponin T expression in skeletal muscle.
Clin. Chem., 43: 976-982.

Nakai, T., L. Wan, R. Bellomo, B.7Z. Wang and
R. Jomes et al., 2004. Kidney failure associated with
liver transplantation or liver failure: the impact of
continuous veno-venous hemofiltration. Int. J. Artif
Organs., 27: 949-955.

Pierce, G.F. and A.S. Jaffe, 1986. Increased creatine kinase
MB in the absence of acute myocardial mfarction
(Clinical Conference). Clin. Chem., 32: 2044-2051.

Raine, A E., R. Margreter and F.P. Brunner et «l., 1992.
Report of management of renal failure in Ewrope,
XXIT, 1991. Nephrol Dial Transplant, 7: 7-35.

Singh, N., A. Langer, M.R. Freeman and M.B. Goldstemn,
1994, Myocardial alterations during hemodialysis:
Insight from new nonmvasive technology. Am. .
Nephrol., 14: 173-181.

Singhal, P.C., R.H. Barth, N.S. Ginsberg and R.I. Lynn,
1988, Determinants of serum creatine kinase
activity in dialysis patients. Am. I. Nepal, &:
220-224.

Tun, LA, I Khan, M.T. Win, A. Hussainand T. Hla
et al., 1998. Specificity of Cardiac Troponin I and
Creatine Kimase -MB Isoenzyme in Asymptomatic
Long Term Hemodialysis patients and effect of
Hemodialysis on These Cardiac Markers. Cardiology,
90: 280-285.

Vayand, D., H. Baum, G. Schatzle, J. Scharf and
D. Neumeier, 2000. Cardiac troponin T and [ 1 end-
stage renal failure. Clin. Chem., 46: 1345-1350.

Ziebig, R., A. Lun, B. Hocher, F. Priem and C. Altermann
et al, 2003, Renal Elimination of Troponin T
andTropomn I. Clin. Chem., 49: 1191-1193.

3918


http:Meltz.er

