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Background: The elevation of troponin after coronary artery bypass grafting (CABG) is common This
study aimed to investigate the association between very early cardiac troponin I (¢Tnl) concentration and its
longitudinal change within 24 hours after CABG and 30-day adverse events.

Methods: This study prospectively enrolled 633 patients who underwent isolated off-pump CABG from
January 2019 to May 2019. Serum ¢Tnl levels were measured in all patients at two examinations within
24 hours postoperatively (1 hour and 12-18 hours), and a proportional hazards model was used to determine
the association between ¢Tnl levels and their change with adverse events, which were defined as a composite
of 30-day mortality, stroke, heart failure, myocardial infarction (MI), and ventricular fibrillation.

Results: cTnl levels of the two examinations and absolute change of ¢Tnl levels were significantly higher in the
event group than in the non-event group (P<0.01, both). Earlier and later ¢Tnl concentrations were associated
with 30-day complications [adjusted hazard ration (HHR) 1.598, 95% confidence interval (CI), 1.158-2.204 and
HR 1.499, 95% CI, 1.228-1.831, respectively]. With regard to longitudinal change in ¢Tnl levels, participants
with persistently high levels of ¢Tnl and those with progression from a low level to high level concentration
experienced a significantly increased risk of adverse events than did participants who had a trend of persistently
low ¢Tnl levels (HIR 3.105, 95% CI, 1.748-5.517 versus HR 2.944, 95% CI, 1.4885.824).

Conclusions: Longitudinal change in ¢Tnl levels within 24 hours and early ¢Tnl concentrations, even less
than 1 hour after CABG, are associated with adverse events. These data will be useful in identifying patients

at an increased risk of complications.
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Introduction

Coronary artery bypass grafting (CABG) remains the
most common cardiac surgical procedure and effective
revascularization strategy for coronary artery disease (CAD)
with outstanding long-term clinical outcomes, particularly

for multivessel and left main disease (1). However, severe
perioperative myocardial injury or cardiac dysfunction,
which may be caused by ischemia-reperfusion injury,
acute graft failure, and operative trauma, is associated with

increased incidence of adverse events (2). Early detection of
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complications after CABG is important to perform timely
therapeutic strategies, such as more aggressive medication,
urgent re-exploration of the graft with or without redo
revascularization (CABG or percutaneous intervention), and
mechanical circulation assist (intra-aortic balloon pump),
to reduce the risk of morbidity. Cardiac troponin is the
most frequently used biomarker for detecting myocardial
injury and cardiac dysfunction after CABG, and elevation
of troponin levels within the first 24 hours is independently
associated with worse outcomes (3,4). Several studies have
been performed to investigate the association between
postoperatively elevated troponin concentration and
the risk of complications; nevertheless, there were some
limitations. (I) A previous study assessed the troponin level
on the first postoperative day (5), whereas some other
studies advanced the time to less than 24 hours (3,6) or even
6-12 hours postoperatively (7); thus, the value of troponin
less than 6 hours postoperatively is unclear. (II) Previous
studies tended to evaluate troponin at a fixed time point;
hence, data regarding the longitudinal change of troponin
during the period within the first 24 hours after CABG are
scarce. (III) CABG with or without cardiopulmonary bypass
(CPB) and CPB time have significantly affected troponin
levels (8). The current study specifically focused on off-
pump CABG, whereas most former studies were performed
among patients who underwent on-pump CABG. Because
of the aforementioned limitations (7,9), we hypothesized
that there would be a significant association between very
early elevated cardiac troponin I (¢Tnl) concentration and
its longitudinal change after off-pump CABG and adverse
events. Therefore, this study aimed to investigate the
association between very early ¢Tnl concentration and its
longitudinal change within 24 hours after CABG and 30-
day adverse events. We present the following article in
accordance with the STARD reporting checklist (available
at http://dx.doi.org/10.21037/jtd-20-1691).

Methods
Study design and patients

This prospective study enrolled consecutive patients with
CAD who underwent CABG from January 2019 through
May 2019 at a cardiac center, Beijing Anzhen Hospital,
Beijing, China. All patients received CABG in accordance
with contemporary practice guidelines (1), heart team
judgments, and patient preferences. Patients who underwent
other concomitant cardiovascular surgery were excluded,
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while patients who underwent off-pump CABG and had at
least two ¢ T'nl examinations within the first 24 hours in the
intensive care unit (ICU) after surgery were included in this
study. There were no other prespecified exclusion criteria.
Comprehensive clinical data (demographics, disease history,
baseline echocardiographic data, and laboratory test results)
were collected for each subject. The study was conducted
in accordance with the Declaration of Helsinki (as revised
in 2013). The study was approved by institutional ethics
board of Beijing Anzhen Hospital (No. ks2019018). All

participants provided informed consent before taking part.

Determination of cTnl and its longitudinal change

Blood samples were taken from patients by direct
venipuncture when they returned to the ICU for
determination of the ¢Tnl level. Every patient had at least
had two serum ¢Tnl results at different time points. The
first postoperative blood sample for testing ¢Tnl (named
c¢I'nl-1) was drawn immediately after patients arrived at
the surgical ICU (less than 1 hour after CABG), and the
second blood sample (named ¢Tnl-2) was drawn 12 to
18 hours after the procedure. The longitudinal change of ¢Tnl
within the first 24 hours was calculated as follows: ¢Tnl-1
concentration — ¢I'nl-2 concentration. The normal range for
serum ¢ I'nl in our laboratory was 0.01 to 0.023 pg/L.

Outcomes

Outcome data were acquired by in-hospital record review,
clinic visit, and telephone interview. Adverse events were
independently confirmed by two authors in order to reduce
bias. The primary endpoint of the study was the rate of a
composite of 30-day all-cause mortality, stroke, myocardial
infarction (MI), heart failure, and ventricular fibrillation
after surgery. Outcome was defined in accordance with the
Guidelines on myocardial revascularization (1).

Statistical analysis

Continuous data that were abnormally distributed are
expressed as median [interquartile range (IQR)], and
categorical data are presented as number (percentage).
Change in ¢Tnl was modelled as both categorical and
continuous variables, and it is expressed as a categorical
variable using quartiles and trends. Change expressed in
trends was divided into four groups according to ¢Tnl
concentrations at the first and second sampling times
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relative to the median of each time: high to high, high
c¢I'nl-1 and high ¢Tnl-2 concentrations; high to low, high
c¢T'nl-1 and low ¢Tnl-2 concentrations; low to high, low
c¢T'nl-1 and high ¢Tnl-2 concentrations; and low to low,
low ¢Tnl-1 and low ¢Tnl-2 concentrations. Differences of
baseline characteristics were compared using the Mann-
Whitney U test or Kruskal-Wallis H test for continuous
variables and the Pearson ¥’ test or Fisher exact test for
categorical variables. To examine the effect of the ¢Tnl
level at different time points and on clinical outcomes,
proportional Cox hazard models were used to calculate the
hazard ratio (HR). To analyze ¢Tnl-1, ¢Tnl-2, and absolute
change, the models were adjusted for hypertension, left
ventricular end-diastolic diameter (LVEDD), and left
ventricular ejection fraction (LVEF), which were statistically
different between the no event and event groups. Regarding
longitudinal change, we adjusted LVEF for quartiles and
sex, hemoglobin level, and platelet counts for trends,
respectively. The receiver operating characteristic curve and
area under the curve (AUC) were used to assess the ability
of ¢Tnl concentrations at different time points and their
longitudinal change to predict 30-day adverse events. A
two-sided P value <0.05 indicated a significant difference.
All analyses were performed using Stata version 15.2 for
Windows (StataCorp, College Station, TX, USA).

Results

A total of 633 participants who underwent only off-pump
CABG procedure (median age 63 years, range, 35-87 years,
74% men) with available early postoperative ¢Tnl data
were included in our study. The median EUROSCORE
IT was 1.01% (IQR 0.71-1.775%). The median ¢Tnl
concentrations were markedly elevated at first and second
sampling times (0.140 pg/L, IQR 0.067-0.260 pg/L and
0.130 pg/L, IQR 0.063-0.340 pg/L, respectively). ¢Tnl
levels changed within 24 hours after the procedure. Tuble 1
shows the baseline characteristics of the study participants
by two division methods: longitudinal change of ¢Tnl
expressed in quartiles and trends. A significant difference
was observed in baseline LVEF across the four quartiles
(P=0.031). When examining two c¢Tnl levels relative to
the median of each sampling time, we found that 15.2%
of the patients changed from low to high concentrations,
and 13.3% of the patients changed from high to low ¢Tnl
concentrations. By contrast, about 33.6% of the patients
had persistently low ¢Tnl concentrations, and 37.9%
had persistently high ¢Tnl levels. There were statistically
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significant differences in the proportion of men and
preoperative hemoglobin and platelet levels among the
four groups (P<0.05, all). In total, 101 patients (16.0%)
experienced adverse events within 30 days postoperatively,
comprising seven deaths, 13 patients with MI, 70 with heart
failure, eight with ventricular fibrillation, and 13 with stroke
(several patients sustained two or more complications).

Participants who developed complications had larger
LVEDD and lower LVEEF, and they were more likely to
have hypertension (P<0.05, all). Overall, 484 patients
(76.5%) received three or more grafts for CABG.

Higher ¢Tnl levels at the first and second sampling times
after CABG were observed in the event group than in the
no event group (P=0.002 and <0.001, respectively). Absolute
change in ¢Tnl levels which were defined as absolute value
of first time ¢Tnl concentration minus second time ¢Tnl
concentration was higher in the event group than in the no
event group (P<0.001, Figure 1 and Table 2).

Both continuous ¢Tnl-1 and dichotomized ¢Tnl-1 levels
at the cutoff of 0.065 pg/L, which was identified by the
maximum Youden index value, were significantly associated
with 30-day adverse events (adjusted HR for the continuous
c¢I'nl-1 level 1.598, 95% CI, 1.158-2.204; adjusted HR for
the dichotomous ¢Tnl-1 level 3.275, 95% CI, 1.613-6.651;
Tuble 3). Significant associations were also observed between
c¢I'nl-2 and 30-day adverse events (adjusted HR for the
continuous ¢Tnl-2 level 1.499, 95% CI, 1.228-1.831;
adjusted HR for the dichotomous ¢Tnl-2 level 3.541, 95%
CI, 2.177-5.759). Absolute change in ¢Tnl was associated
with a 38% increase in the risk of complications (adjusted
HR for continuous absolute change 1.381, 95% CI, 1.138-
1.674).

When longitudinal change in ¢Tnl concentrations was
>0.143 pg/L regardless of whether the trend was up or
down, patients experienced a 142% increase in the risk of
adverse events (adjusted HR for the dichotomous absolute
change 2.427, 95% ClI, 1.527-3.856, Tible 3). The ability of
c¢I'nl-2 (AUC: 0.682) for predicting 30-day adverse events
after CABG was relatively higher than the abilities of ¢Tnl-1
and absolute change (AUC: 0.596 and 0.646, respectively;
Figure 2).

Longitudinal change in ¢Tnl within 24 hours after
CABG was expressed in quartiles and trends. When
presented in quartiles, we found that patients in quartile
1 (14.6%) and quartile 4 (28.5%) had a higher proportion
of incident adverse events than those in quartile 2 (10.4%)
and quartile 3 (10.4%). When expressed in trends, we
found higher incidences of adverse events in the low to high
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(24.0%) and high to high (21.3%) groups than in the low
to low (8.9%) and high to low (9.5%) groups (Table 2 and
Figure 3). Patients in quartile 4 experienced a 2.34 times
higher risk of adverse events than those in quartile 1 (HR
2.337,95% CI, 1.334-4.097, P=0.003).

Further, this significant association remained even
after adjustment for baseline LVEF (HR 2.419, 95% CI,
1.319-4.438, P=0.004; Figure 4). Patients with progression

g
q

P=0.002 P<0.001 P<0.001 Il Event group
g 2.0 ' ' i ' ' ' I Non-Event group
.E
£1.59
(9]
Q
c
§1.0
<
©00.51
cTnl-1 cTnl-2  Absolute change

Figure 1 Difference in the cardiac troponin I level between the
event group and no event group. ¢I'nl, cardiac troponin I; ¢Tnl-
1, measurement of cardiac troponin I levels less than 1 hour after
CABG; ¢Tnl-2, measurement of cardiac troponin I levels between

12-18 hours after coronary artery bypass grafting.

from low levels at the earlier time to high levels at the later
time (low to high) showed a 2.94-fold higher incidence of
30-days adverse events after CABG than those with low
to low levels (adjusted HR 2.944, 95% CI, 1.488-5.824,
P=0.002). Moreover, patients whose ¢Tnl concentrations
changed from high to low had an adjusted HR of 1.227 (95%
CI, 0.511-2.945, P=0.646). Those with persistently high
cI'nl levels had a 2.76 times higher risk of postoperative
complications than those without (HR 2.755, 95%
CI, 1.568-4.841, P<0.001); moreover, the association
became more significant after adjusting for male sex and
preoperative hemoglobin and platelet levels (adjusted HR
3.105,95% CI, 1.748-5.517, P<0.001; Figure 4).

Discussion

The main findings of our study are as follows. First, we
found that the ¢Tnl concentration at a fixed time point
within 24 hours after off-pump CABG is significantly
associated with 30-day postoperative composite adverse
events of all-cause mortality, heart failure, MI, stroke, and
ventricular fibrillation. The significant association between
cT'nl levels within 1 hour after surgery and adverse events
can provide a potential reference for more aggressive

Table 2 Difference of the troponin I level between the event and no event groups and the proportion of events

No. of patients with events/No.

Variables Event (n=101) Non-event (n=532) of total patients (%) P value
cTnl-1, pg/L 0.18 (0.095-0.385) 0.135 (0.06-0.25) 0.002

cTnl-2, pg/L 0.27 (0.096-1.35) 0.12 (0.059-0.28) <0.001
Absolute change, pg/L 0.177 (0.056-0.885) 0.074 (0.027-0.22) <0.001

Quartiles
Quartile 1 23
Quartile 2 17
Quartile 3 16
Quartile 4 45
Trends
Low to low 19
Low to high 23
High to low 8
High to high 51

135 14.6
146 10.4
138 10.4
113 28.5
194 8.9
73 24.0
76 9.5
189 21.3

Values are expressed as median (interquartile range) or n. cTnl-1 = measurement of cardiac troponin | levels less than 1 hour after CABG;
cTnl-2 = measurement of cardiac troponin | levels between 12-18 hours after coronary artery bypass grafting; absolute change in cTnl
levels = absolute value of the first sampling time of the cTnl concentration minus the second sampling time of the cTnl concentration.

© Journal of Thoracic Disease. All rights reserved.
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Table 3 Association between cardiac troponin I and incident outcomes
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No. of patients with

Unadjusted HR (95% ClI) Adjusted HR (95% CI)

Item No. of patients events
cTnl-1 633 101
>0.065 (cutoff) 154 89
<0.065 479 12
cTnl-2 633 101
>0.395 (cutoff) 141 46
<0.395 492 55
Absolute change 633 101
>0.143 (cutoff) 224 55
<0.143 409 46

1.62 (1.237-2.122)
2.7 (1.434-5.084)
Reference
1.483 (1.252-1.757)
3.847 (2.453-6.034)
Reference
1.378 (1.191-1.595)
2.568 (1.667-3.956)

Reference

1.598 (1.158-2.204)
3.275 (1.613-6.651)
1.499 (1.228-1.831)
3.541 (2.177-5.759)
1.381 (1.138-1.674)
2.427 (1.527-3.856)

The cutoff value was identified by the maximum Youden index value. HR, hazard ratio; Cl, confidence interval; cTnl-1, measurement
of cardiac troponin | levels less than 1 hour after CABG; cTnl-2, measurement of cardiac troponin | levels between 12-18 hours after

coronary artery bypass grafting.

100
G| o
80 »” - cTnl-2
/'/j’;" —+ Absolute change
g o
> 60
=
‘@
$ 40 z
%]
AUC:
201 cinl-1'6.596
cTnl-2 0.682
Absolute change: 0.646
0+

0 20 40 60 80 100
1-Specificity (%)

Figure 2 Receiver operative characteristic curve for predicting
adverse events. ¢T'nl-1, measurement of cardiac troponin I levels
less than 1 hour after CABG; cTnl-2, measurement of cardiac
troponin I levels between 12—18 hours after coronary artery bypass
grafting; AUC, area under the curve.

treatment to reduce the subsequent risk of complications.
Second, we demonstrated that longitudinal change in
the ¢Tnl concentration within 24 hours postoperatively
is independently associated with the development of
30-day composite adverse events. Specifically, patients
with persistently high ¢Tnl concentrations and those with
progression from low to high ¢Tnl concentrations had
a more than three times increased risk of adverse events
than those who had persistently low ¢Tnl concentrations.
Third, ¢Tnl levels at a fixed time point and absolute change

© Journal of Thoracic Disease. All rights reserved.

Quartile 1
B Quartile 2

Quartile 3
I Quartile 4
I Low to low
I Low to high
I High to low
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Figure 3 Proportion of adverse events in each longitudinal change
group. Longitudinal change in cardiac troponin I levels within
first 24 hours after coronary artery bypass grafting is expressed in
quartiles and trends. L, low; H, high.

within 24 hours after CABG have some value for predicting
adverse events (Figure 5).

CABG is among the most frequently performed cardiac
surgical procedures (10,11), giving public concern to factors
that adversely affect the outcomes of this procedure. The
perioperative ¢ I'nl concentration is suggested to be one of
the most sensitive and accurate myocardial biomarkers for
identifying MI and predicting clinical outcomes following
cardiovascular surgery (1,12,13); it even be used to discern
between patients with graft-related MI, those with non-
graft-related MI, and those without perioperative MI after
CABG (14). A previous study reported that preoperative

troponin measurement ahead of emergency CABG was

7 Thorac Dis 2020;12(11):6542-6551 | http://dx.doi.org/10.21037/jtd-20-1691



6548 Li et al. Association of longitudinal change in troponin after CABG and adverse events

A
! HR (95% CI) P value
'
Quartile 4 E i 2.337(1.334-4.097)  0.003
Quartile 3 '—-—5—' 0.681 (0.345-1.344)  0.268
'
Quartile 2 '—'—é—‘ 0.683 (0.350-1.334)  0.265
Quartile 1 + 1 Reference
o 1 2 3 4 3
Hazard Ratio
C
HR(95% CI) P value
High to high i —— 2.755(1.568-4.841) < 0.001
High to low I_ib_. 1.075(0.451-2.559)  0.871
Low to high é —— 3.217(1.655-6.253) 0.001
Low to low + 1 Reference
1

2 3 4 5 6 7
Hazard Ratio

B Adjusted HR(95%CI) P value

Quartile 4 | e | 2.419(1.319-4.438)  0.004

Quartile 3 I—I—E—t 0.654(0.315-1.355)  0.253

Quartile 2 ——— 0.732(0.358-1.494)  0.391

1 Reference

Quartile 1 ?
1 2 3 4 5
Hazard Ratio

:
: Adjusted HR(95%CI) P value
:
High to Co— 3.105(1.748-5.517) < 0.001
high :
Hightolow ~ +——t——— 1227(0.511-2.945)  0.646
'
'
Low to high P 2.944(1.488-5.824)  0.002
'
'
Low to low l: 1 Reference
'
1

2 3 4 5 6
Hazard Ratio

Figure 4 Association between longitudinal change in cardiac troponin I levels and adverse events. Change in ¢Tnl concentrations is
expressed in quartiles: quartile 1 <-0.0768 pg/L, -0.0768 pg/L < quartile 2 <0.000 pg/L, 0.000 pg/L < quartile 3 <0.0908 pg/L, quartile
4 >0.0908 pg/L. Change in ¢Tnl concentrations is expressed in trends according to ¢Tnl concentrations at the first and second sampling

times relative to the median of each time: high to high, high ¢TnI-1 and high ¢Tnl-2 concentrations; high to low, high ¢TnI-1 and low

¢Tnl-2 concentrations; low to high, low ¢TnI-1 and high ¢TnI-2 concentrations; low to low, low ¢TnI-1 and low ¢TnI-2 concentrations.

¢T'nl-1, measurement of cardiac troponin I levels less than 1 hour after CABG; ¢Tnl-2, measurement of cardiac troponin I levels between

12-18 hours after coronary artery bypass grafting; cTnl-1, cardiac troponin I.

an independent and powerful determinant of all-cause in-
hospital mortality and major adverse cardiac events in acute
ST-elevation MI and non-ST-elevation MI (15). However,
other investigations suggested that there was no association
between preoperative troponin and 30-day major adverse
events in an elective CABG population or mixed population
that included elective and emergency surgical patients
(5,16), and even in the setting of general cardiac surgery,
the preoperative troponin level was not associated with
postoperative long-term mortality (17). Therefore,
measurement of early postoperative troponin levels
becomes necessary and meaningful, and it is not surprising
that troponin levels are commonly elevated after CABG,
as this elevation may result from insufficient myocardial
protection during surgery, air embolism, graft occlusion, or
other reasons (3,18-20).

Although the troponin concentration after CABG is
affected by many factors (8), for instance, preoperative MI,
kidney function, and LVEF, previous studies reported the
promising ability of early troponin levels to predict clinical
outcomes following the procedure. A large-scale prospective

© Journal of Thoracic Disease. All rights reserved.

longitudinal study demonstrated that troponin was superior
to electrocardiogram findings and creatinine kinase-MB
with regard to predicting 5-year mortality after CABG (21);
furthermore, the predictive value of troponin for 5-year
mortality was validated in a separately collected cohort
of 1,031 individuals who underwent CABG. In addition,
another high-quality meta-analysis which included 18,908
patients (3), suggested that elevation of troponin levels
within the first 24 hours after CABG was independently
associated with increased mid- and long-term incidences of
mortality. Nevertheless, the reality, which is easy to neglect,
is that many adverse events occur immediately after CABG
and urgent therapeutic measures are needed to improve the
prognosis of these patients. Because the effective treatment
time window narrows quickly, it is necessary to advance
the time of measuring postoperative troponin levels. Gahl
and colleague demonstrated that troponin levels measured
between 6 and 12 hours after CABG can be used to identify
individuals at an increased risk of major adverse events (7).
Very few studies focused on the prognostic use of an early
assessment of troponin within 6 hours after CABG to
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Journal of Thoracic Disease, Vol 12, No 11 November 2020 6549

633 Patients underwent isolated off-pump CABG

Two examinations for cTnl within the first 24 hours
cTnl-1: less than 1 hour cTnl-2: 12-18 hours
r ) 1
Association between cTnl, Association between

ROC curve for predicting AE longitudinal change and AE

absolute change and AE

5
9
-e- Continuous = Quartiles
o 100 °
g ?] y 5
o : °
© i =
o SRR K
€ 60/
>
0 s
cTnl-1 cTnl-2 Absolute change = Q1 Q2 Q3 Q4
7 $ 404 6
N -~ Grouped by cutoff value_ (%} 5] = Trends 1
i) o
5 201 2 4 ]
< &
° o 31 1
< <
8 Y S S — 5 o ]
0 20 40 60 80 100 T
1-Specificity (%) B R e  tt CE TP -
-~ ¢Tnl-1
0 ~ cTnl2 0

cTnl-1 cTnl-2 Absolute change L-L L-H H-L H-H

—~ Absolute change

Figure 5 Central illustration of the association of early troponin I level and its longitudinal change with postoperative 30-day composite
adverse events. Change in ¢Tnl concentrations is expressed in quartiles: quartile 1 <-0.0768 pg/L, -0.0768 pg/L < quartile 2 <0.000 pg/L,
0.000 pg/L < quartile 3 <0.0908 pg/L, quartile 4 >0.0908 pg/L, with quartile 1 as the reference. Change in ¢Tnl concentrations is expressed
in trends according to ¢Tnl concentrations at the first and second sampling times relative to the median of each time: H-H, high ¢Tnl-1
and high ¢Tnl-2; H-L, high ¢TnlI-1 and low ¢Tnl-2; L-H, low ¢Tnl-1 and high ¢Tnl-2; L-L, low ¢Tnl-1 and low ¢Tnl-2, with L-L
as the reference. Absolute change in ¢Tnl levels is defined as the absolute value of the first ¢Tnl concentration minus the second ¢Tnl
concentration. The cutoff value was identified by the maximum Youden index value, and the group whose ¢Tnl concentration was less
than the cutoff value was used as the reference. CABG, coronary artery bypass grafting; AE, adverse events; ROC, receiver operating
characteristic curve; ¢T'nl-1, measurement of cardiac troponin I levels less than 1 hour after CABG; ¢Tnl-2, measurement of cardiac

troponin I levels between 12—18 hours after coronary artery bypass grafting; ¢T'nl-1, cardiac troponin I.

identify patients at an increased risk of complications. Our a more than three-fold increased hazard of adverse events

study demonstrated that a ¢Tnl concentration at less than than patients who had persistently low ¢Tnl concentrations.
1 hour after surgery was associated with composite adverse
events, and this finding could potentially alert doctors to

o . . Limitations
perform early therapeutic intervention to reduce patients’

risk. Serial measurement of troponin is commonly used
in patients with persistent myocardial injury, which is
suspected to lead to poor prognosis. Our study quantitively
showed that longitudinal change between ¢Tnl levels from
two time points within first 24 hours after CABG was
significantly associated with poor clinical outcomes, and
that patients with persistently high ¢Tnl levels and those
with progression from low to high ¢Tnl levels experienced

© Journal of Thoracic Disease. All rights reserved.

First, the single-center study design may have caused bias
in the measurement of ¢Tnl, and postoperative ¢Tnl levels
were partly affected by surgeons’ experience, the procedure
duration, and other operative factors. Second, the study
enrolled a relatively small number of patients who received
off-pump CABG. Therefore, it would be valuable to
confirm the association and replicate predictive capacity in
an independently large cohort.
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Conclusions

There was a significant association between early c¢Tnl
concentrations after CABG and adverse events even less
than 1 hour after CABG. Longitudinal change in the ¢Tnl
level within 24 hours after CAGB is associated with the
development of adverse events, and such data will be useful
in identifying patients at an increased risk.
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