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Influence of high-sensitivity cardiac troponin T on prognosis of frail elderly
inpatients

Zhang Shaojing, Wang Qing*, Cui Yunjing, Yang Hui, Fu Linlin

( Department of Geriatrics, Fuxing Hospital Affiliated to Capital Medical University, Beijing 100038, China)

[ Abstract] Objective To explore the influence of high-sensitivity cardiac troponin T ( hs-cTnT) on the prognosis of frail and
pre-frail elderly hospitalized patients without acute coronary syndrome ( ACS). Methods The elderly patients who were admitted to
our department and identified as frailty or pre-frailty by Fried Frailty Phenotype assessment from January 2017 to December 2019 were
enrolled in this study. Their hs-cTnT level, general information, laboratory indicators and echocardiographic indicators were recorded.
Follow-up was conducted each three months through phone call after discharge and all-cause deaths of the patients were observed.

These patients were divided into low-, median-, and high-value groups according to hs-cTnT tertiles. The survival curves of the three
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groups were compared using Kaplan-Meier method ( K-M curve). Cox proportional hazard-regression model was used to analyze the
effect of 3 hs-cTnT groups on the risk of death. SPSS statistics 18. 0 was used for statistical analysis. Data comparison between two
groups was perfomed using ¢ test, Fisher exact test, Wilcoxon test orX” test depending on data type. Results A total of 450 frail and
pre-frail elderly inpatients were subjected in this study, 72.4% (326/450) of them had hs-cTnT levels exceeding the cut-off value of
0.014 pg/L. There were significant differences in age [ (83.67+5.72)vs (86.06+4.93) vs (87.67+5.23) years |, male ratio
[62 (41.3%) vs 94 (62.7%) vs 108 (72.0%) ], chronic heart failure ratio [4 (2.7%) vs 5 (3.3%) vs 22 (14.7%) ], hyperten-
sion ratio [ 116 (77.3%) vs 119 (79.3%) vs 133 (88.7%) ], arthythmia ratio [ 41 (27.3%) vs 38 (25.3%) vs 60 (40.0%) ],
chronic kidney disease ratio [ 27 (18.0%) wvs 38 (25.3%) ws 61 (40.7%) ], comorbid conditions [ =4, 72 (48.0%) uvs
73 (48.7%) vs 99 (66.0%) ], hemoglobin level [ (125.11+16.03)vs (121.50+18.08) ws (115.38+16.97) g¢/L], estimated
glomerular filtration rate [ (87.91+30.74)vs (76.73+23.08) vs (66.69+27.80) ml/(min - 1.73m*) ], albumin level [ (38.15+3.81)vs
(37.60+£3.98) vs (36.04+4.41) ¢/1.], total cholesterol level [ (4.01+0.98)wvs (3.62+0.88) wvs (3.70+0.85) mmol/L], low-density
lipoprotein cholesterol level [ (2.42+0.88)vs (2.05+0.73) ws (2.19+0.77) mmol/L ], N-terminal pro-brain natriuretic peptide
level [163.5 (104.8, 398.9) vs 314.7 (171.4, 683.8) vs 547.3 (288.3, 1568.3) pg/ml], interventricular septal thickness
[(11.30+0.83)ws (11.42+£0.79) vs (11.71£1.07) mm ], left ventricular post-wall depth [ (11.31+0.83)vs (11.46+0.75) wvs
(11.65+0. 83) mm] , left ventricular mass index [ (107.38+13.32)vs (109.90+13.86) vs (112.72+19.29)g/m’] and left ventricular
ejection fraction [ (60.65%2.97)% vs (59.58+3.91)% vs (58.54+5.08)% ] among 3 groups (all P<0.05). Cox regression model
analysis showed that after adjustment for gender, age, comorbidities, laboratory indicators and echocardiographic indicators, the
mortality risk was significantly higher in the patients of the high-value group than those in the low-value group (HR=3.133, 95%CI
1.381-7.109, P<0.01). Survival curve analysis indicated that median survival time was estimated at 53, 51 and 48 months in the
low-, median- and high-value groups, respectively. And in 10-20 months after discharge, the survival rate of the high-value group was
significantly lower than that of the other two groups, and even in 20—30 months after discharge, the rate of the high-value group and the
median-value group was obviously lower than that of the low-value group. Log-Rank test showed that the survival rates of the three
groups was significantly different (P<0.001). Conclusion For the frail and pre-frail elderly inpatients without ACS, higher hs-¢TnT
level, higher than the cut-off value, indicates higher risk of death. The increment exerts adverse effect on all-cause death, with the
higher the level, the higher risk of death.
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Table 1  Comparison of baseline data among three groups
Item Total (n=450) Low group(n=150) Median group(n=150) High group(n=150) P value

Age(years, x+s) 85.80+5. 54 83.67+5.72 86.06+4.93 " 87.67£5.23**# <0.001
Male[ n(%) ] 264(58.7) 62(41.3) 94(62.7) ** 108(72.0) ** <0.001
BMI( kg/m2 , X*s) 23.53+4.09 23.41+4.01 23.67+3.97 23.50+4. 30 0. 858
SBP( mmHg, x+s) 134.96+18. 67 133. 14+18. 96 136.75+17.22 134.99+£19. 82 0.264
DBP(mmHg, x+s) 67.62+9.21 66.71£9.03 68.76+8.22 67.36+10. 31 0. 160
CAD[n(%) ] 189(42.0) 60(40.0) 55(36.7) 74(49.3) 0.072
CHF[n(%) ] 31(6.9) 4(2.7) 5(3.3) 22(14.7) *** <0.001
Hypertension[ n( %) ] 368(81.8) 116(77.3) 119(79.3) 133(88.7) ** 0.027
DM[n(%) ] 188(41.8) 56(37.3) 58(38.7) 74(49.3) 0.072
Arrhythmology[ n( %) | 139(30.9) 41(27.3) 38(25.3) 60(40.0) ** 0.012
COPD [n(%) ] 122(27.1) 35(23.3) 37(24.7) 50(33.3) 0.108
CKD[n(%) ] 127(28.2) 27(18.0) 38(25.3) 61(40.7) **# <0.001
Number of comorbidities[ n( %) ] 0.003

<1 40(8.9) 18(12.0) 17(11.3) 5(3.3)

2-3 166(36.9) 60(40.0) 60(40.0) 46(30.7)

=4 244(54.2) 72(48.0) 73(48.7) 99(66.0) “**
Total death 113(25.1) 20(13.3) 35(23.3) " 58(38.7) *** <0.001

BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure; CAD: coronary atherosclerotic heart disease; CHF; chronic heart

failure; DM ; diabetes mellitus; COPD: chronic obstructive pulmonary disease; CKD: chronic kidney disease. Compared with low group, * P<0.05,

** P<0.01; compared with median group, *P<0.05, *P<0.01.
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Table 2 Comparison of laboratory test results and echocardiographic index of subjects among three groups

Item Total (n=450) Low group(n=150) Median group(n=150) High group(n=150) P value
Hemoglobin(g/L, xs) 120. 66+17. 48 125.11£16. 03 121.50+18. 08 115.38+16.97 ™ <0.001
Creatinine (U/L, xs) 88. 60£38. 31 74.52+24.93 86. 67+30.73 ** 104. 6248, 94 <0.001
eGFR[ml/ (min « 1. 73m?) , xzs] 77.11+28. 67 87.91£30. 74 76.73+23.08 " 66. 69+27. 80 * <0.001
ALT(U/L, s) 16.96+11.26 16.33+8.77 17.89+13.53 16.67+10.98 0.452
Albumin protein(g/L, X#s) 37.26+4. 16 38.1523. 81 37.60+3.98 36. 04+4. 41 7 H <0.001
TC(mmol/L, xs) 3.78+0.92 4.01=0.98 3.62+0. 88" 3.70+0. 85" <0.001
LDL-C(mmol/L, xs) 2.22:0. 81 2.42+0. 88 2.05+0.73** 2.19+0.77* <0.001
NT-proBNP[pg/ml, M(Q,, ;)]  318.1(149.0,717.3)  163.5(104.8,398.9)  314.7(171.4,683.8) **  547.3(288.3,1568.3) ** #*  <0.001
LAD(mm, %s) 37.49+4.73 37.20+4. 47 37.28+4.39 37.99+5.26 0.280
LVEDD(mm, Xzs) 43.57+3.25 43.38+2. 45 43.52+2. 86 43.78+4. 18 0.522
IVST(mm, x#s) 11.47+0. 92 11.300. 83 11.42+0.79 11.711.07 **# <0.001
LVPWD (mm, %s) 11.47+0. 81 11.310. 83 11.46+0.75 11. 6520, 83 *** 0.001
LVMI(g/m?, x#s) 110. 0015, 84 107. 38+13.32 109. 90+13. 86 112.72+19.29** 0.014
LVEF(%, x+s) 59.59+4. 16 60. 65+2. 97 59.58+3.91" 58.54+5.08** <0.001

eGFR; estimated glomerular filtration rate; ALT: alanine transaminase; TC

total cholesterol; LDL-C: low-density lipoprotein cholesterol; NT-proBNP .

N-terminal pro-brain natriuretic peptide; LAD: left atrium diameter; LVEDD ; left ventricular end-diastolic diameter; IVST: interventricular septal thick-

ness; LVPWD: left ventricular post-wall depth; LVMI:; left ventricular mass index; LVEF: left ventricular ejection fraction. Compared with low group,
* P<0.05, ** P<0. 01 ; compared with median group,*P<0. 05, P<0. 01.
*3 hs-cTnT =S5 AR 55 B EH LT AI 0T
Table 3 Effect of hs-cTnT tripartite grouping on risk of death in patients with frailty
Low gooup Median group High group
HR(95%CI) P value HR(95%CI) P value
Model 1 1( reference) 1.616(0.930-2.811) 0.089 2.833(1.673-4.796) <0. 001
Model 2 1( reference) 1.616(0.930-2. 810) 0.089 2.574(1.512-4.383) <0. 001
Model 3 1( reference) 1.518(0. 817-2. 647) 0. 141 2.425(1.421-4.138) 0. 001
Model 4 1 (reference) 1.343(0.544-3.315) 0.523 3.133(1.381-7.109) 0. 006

Model 1 adjusted for age and gender; Model 2 adjusted for model 1+number of comorbidities, hypertension, coronary atherosclerotic heart disease, diabetes

mellitus, chronic heart failure, arrhythmology, chronic kidney disease; Model 3 adjusted for model 2 + haemoglobin, albumin protein, estimated glomerular

filtration rate, N-terminal pro-brain natriuretic peptide, total cholesterol, low-density lipoprotein cholesterol; Model 4 adjusted for model 3+ interventricular

septal thickness, left ventricular post-wall depth, left ventricular mass index, left ventricular ejection fraction.
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Figure 1  Comparison of survival curves among three groups
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