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Evaluation of Cardiac Troponin T Elevation in Patients
with Chronic Renal Failure Undergoing Dialysis

Chae Lim Jung - Ki Sook Hong
Department of Laboratory Medicine, Ewha Womans University College of Medicine

Objectives : Cardiac troponin T(cTnT) levels are elevated in patients with chronic renal fail-
ure(CRF) with dialysis which represent myocardial damage. But the cut-off levels were differ-
ent in laboratories and clinical physicians. We conducted a study to find out the cut-off levels of
acute myocardial infarction(AMI), ischemic heart disease(IHD), and cardiovascular disease
(CVD) in CREF patients with dialysis and prognostic aspect according to ¢TnT levels.

Methods : Cardiac troponin T(cTnT) of total 98 patients(men 43, women 55, mean age 60.4 +
13.0 years) was reviewed the diagnosis and progress for 3 years by the medical records. Serum
¢TnT by Elecsys 2010(Roche diagnostics, Germany), the 4" generation assay was performed.

Results : Mean cTnT level of total 98 patients was 0.26ng/mL and the patients with CVD were
59(60.2%) and their ¢TnT level was 0.41 ng/mL. The mean levels of ¢TnT in AMI, IHD, and CVD
were 1.10, 0.52, and 0.41 ng/mL, respectively. cTnT, CK, CK-MB, and glucose were increased ac-
cording to severity of cardiovascular disease. The cut-off levels of ¢TnT in AMI, IHD, and CVD
was 0.10, 0.07 and 0.06 ng/mL. The sensitivity and specificity of AMI, IHD, and CVD in each
cut-off level were 88.2/71.6%, 76.2/71.4%, and 81.4/71.8%, respectively. The survival rate above
¢TnT 0.1 ng/mL during 3 years was significantly decreased(p<0.001) than less than 0.1 ng/mL.

Conclusion : The degree of cTnT elevation in CRF patients with dialysis represents severity
of cardiovascular disease and poor survival rate.
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Table 1. Cardiac troponin T levels according to disease
distribution in chronic renal disease with dialysis

Disease(n)

cTnT, mean+SD, (range)

CRF with dialysis(98)
CHF(7)

0.26+0.87(0.01—7.44)
0.06+1.83(0.03-7.44)

AMI(17) 1.10£1.92(0.03-7.44)
IHD(42) 0.52+1.29(0.03—7.44)
CVD(59) 0.41+1.10(0.03-7.44)
No CVD(39) 0.04+0.04(0.01-0.18)

Hypertension(31)
Diabetes mellitus(16)
Cancer(5)
Peritonitis(2)
Pneumonia(2)

0.04£0.04(0.01-0.18)
0.06+0.05(0.01-0.18)
0.04+0.02(0.01-0.06)
0.07+0.02(0.05-0.08)
0.04+0.01(0.03-0.05)

Iron deficiency 0.04+0.01(0.03-0.05)

anemia(2)

Bursitis(1) 0.10
Cellulitis(1) 0.18
Seizure(1) 0.10
Parkinson disease(1) 0.06
Abdominal hernia(1) 0.05
Hypothyroidism(1) 0.03
Old CVA(1) 0.03

CRF without dialysis(8) 0.01£0.001(0.01-0.01)

CRF : chronic renal failure, CHF : congestive heart failure,
AMI : acute myocardial infarction, IHD : ischemic heart
disease, CVD : cardiovascular disease, CVA : cerebro-
vascular attack

0.03 ng/mL w9l 397} 35.9%(14/39), 0.03 ng/
mL oAkl A7} 64.19%(25/39) S tHTable 1).
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H ARA =
¢TnT 0.10, 0,07, ¥ 0,06 ng/mLo| AT}, ZF A X
Ao MAE W Eolr= 88 2%/71.6%, 76.2%/ T1.4%
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81.4%°)31tt, SA &%= 96,7%, 80.8%, 71.8%°]
Aot mEA-2 74.5%, 73.5%, T7.6%°)AcHFig. 1,
Table 4).

Table 2. Laboratory parameters of study population according to cardiac disease(n=98)

AMI(N=17) IHD(n=42) CVD(n=59) Total(n=98)
cTnT(ng/mL) 1.10+1.92 0.52+1.29 0.41+1.10 0.26+0.87
CK(U/L) 281.4+718.7 171.7+461.2 151.3+394.7 142.6+328.7
CK-MB(ng/mL) 21.0+52.6 11.4+33.6 9.6+28.8 7.7+23.5
LD(U/L) 534.5+166.8 523.9+161.6 543.3+163.6 523.8+165.1
NT-ProBNP(pg/mlL) 27690.0+10424.4 26407.5+9112.7 26535.8+9293.7 18845.9 +13037.1
Glucose(mg/dL) 243.6+129.9 198.9+105.3 187.1+99.8 165.5+92.7
BUN(mg/dL) 46.6+19.7 495+19.6 48.7+20.7 50.3+20.9
Cr(mg/dL) 61+28 6.6+2.7 6.6+2.6 7.6+32
EGFR(mL/min/1.73m?) 11.8+8.9 10.0+6.7 9.8+6.1 8.6+5.6
AST(IU/L) 42.3+583 41.6+71.7 36.7+61.0 32.6+49.3
Triglyceride(mg/dL) 123.6+67.9 114.8+62.2 110.9+55.3 121.0+61.3
Cholesterol(mg/dL) 167.4+49.5 166.3+45.3 160.9+42.1 159.4+49 4
Albumin(g/dL) 3.1+0.5 3.2+0.6 3.2+0.6 3.3+0.6

AMI : acute myocardial infarction, IHD : ischemic heart disease, CVD : cardiovascular disease, cTnT : cardiac tropo-
nin T, CK : creatine kinase, LD : lactate dehydrogenase, NT-proBNP : N-terminal fragment of the prohormone brain-type
natriuretic peptide, BUN : blood urea nitrogen, Cr : creatinine, EGFR : estimated glomerular filtration rate, AST : aspar-

tate aminotransferase
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Table 3. Comparison of laboratory parameters between groups without and with IHD in chronic renal failure with di-

alysis patients

No IHD(n=56) IHD(n=42) p value*
cTnT(ng/mL) 0.07+0.07 0.52+1.29 0.027
NT-ProBNP(pg/mL) 14525.0+13128.7 26407.5+9112.7 0.009
Creatinine(mg/dL) 8.2+3.3 6.6+2.7 0.011
Glucose(mg/dL) 141.94+75.0 198.9+105.3 0.003

# . Confirmed by Student f test. IHD : ischemic heart disease, cTnT : cardiac troponin T, NT-ProBNP : N-terminal frag-

ment of the prohormone brain-type natriuretic peptide
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Fig. 1. A-C : Cutoff values for cardiac froponin Tin AMI, IHD and CVD in chronic renal failure with dialysis. cTnT : cardi-
ac troponin T, AMI : acute myocardial infarction, IHD : ischemic heart disease, CVD : cardiovascular disease

Table 4. Probability of AMI, IHD and CVD by cTnT level in chronic renal failure with dialysis patients

Disease cufog(TrTgT;/mL) Sensitivity Specificity PPV NPV Efficiency
AMI 0.1 88.2 71.6 39.5 96.7 74.5
IHD 0.07 76.2 71.4 66.7 80.0 73.5
CVD 0.06 81.4 71.8 81.4 71.8 77.6

cTnT : cardiac troponin T, AMI : acute myocardial infarction, IHD : ischemic heart disease, CVD : cardiovascular dis-
ease, PPV : positive predictive value, NPV : negative predictive value
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Fig. 2. Kaplan-Meier plot for survival based on cut-off
value of cardiac troponin T at 0.1 ng/mL during 3 years.
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