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Introduction  Given the change of the paradigm
in invasive therapy of aortic stenosis and a shift
towards the use of percutaneous aortic valve re-
placement (AVR) in lower-risk patients, there is
a need to consider also other tools when deter-
mining the risk in patients eligible for surgical
AVR. Recently, troponin T (TnT) has been recog-
nized as a biomarker of myocardial injury."? Nu-
merous reports have demonstrated that the mea-
surement of high-sensitivity TnT (hs-TnT) levels
may have prognostic value in various cardiovas-
cular disorders, such as coronary artery disease
(CAD),’ heart failure,* and pulmonary embolism.’
The ability of baseline hs-TnT levels to predict
the postoperative outcome in cardiac surgical pa-
tients has been recently demonstrated in patients
undergoing coronary artery bypass grafting and
other cardiac surgeries.® However, the predictive
value of preoperative hs-TnT levels in addition to
the EuroSCORE II model has not been specifically
evaluated in a sufficiently large group of patients
with significant aortic stenosis undergoing AVR to
define the role of these levels in risk stratification.

Methods This was a prospective study involv-
ing 224 consecutive patients with hemodynami-
cally significant aortic valve stenosis who under-
went elective replacement of the valve at the In-
stitute of Cardiology in Warsaw, Poland. The ex-
clusion criteria were as follows: refusal to par-
ticipate in the study, age below 18 years, acute
coronary syndrome, unstable CAD, and acute
kidney disease. The following data were collected
from patients who provided their consent to par-
ticipate in the study: age, sex, body mass index,
comorbidities, echocardiographic findings, and
the results of coronary artery assessment. For
each patient, the risk of surgery was calculated
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using EuroSCORE II. On the day before surgery,
blood samples for the measurement of biomark-
er levels were collected from each patient. Com-
plete blood count was performed with K,-EDTA
samples, using a Cobas 6000 electronic counter
(Roche, Mannheim, Germany). The plasma lev-
els of cardiac TnT (cTnT) concentrations were
measured by the Troponin T hs-STAT (Roche).
The endpoint was all-cause death. Patients were
followed by direct observation during hospital-
ization, telephone interviews, or clinic visits for
30 days after the surgery or until death. The study
protocol was approved by an institutional review
board.

Statistical analysis A statistical analysis was
performed using SAS version 9.2 (World Head-
quarters SAS Institute, Cary, North Carolina,
United States). Logistic regression was used to
assess relationships between variables. The fol-
lowing covariates were investigated for associa-
tion with the endpoint in a univariate analysis:
age, atrial fibrillation, body mass index, chron-
ic obstructive pulmonary disease, CAD, current
smoking, EuroSCORE II, hyperlipidemia, hy-
pertension, insulin-dependent diabetes melli-
tus, left ventricular ejection fraction, New York
Heart Association class, peripheral atheroscle-
rosis, previous myocardial infarction, pulmo-
nary blood pressure, history of stroke, tricus-
pid annulus plane systolic excursion, the levels
of bilirubin, creatinine, high-sensitivity C-re-
active protein, hs-TnT, hematocrit, hemoglo-
bin, mean corpuscular hemoglobin, and N-ter-
minal pro-B-type natriuretic peptide, glomeru-
lar filtration rate, mean corpuscular volume, and
platelet and white blood cell counts.



FIGURE 1

Kaplan—Meier event-free
survival curves for death
following aortic valve
replacement according
to the cut-off value of
high-sensitivity troponin T
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A multivariate analysis was not performed be-
cause of the relatively small number of patients
who died. The receiver operating characteristic
(ROC) curves were plotted for the EuroSCORE
ITI model alone and for the model combined of
EuroSCORE II and hs-TnT levels for 30-day sur-
vival following AVR. The additional predictive
value of hs-TnT was assessed by a comparison of
the areas under the ROC curves (AUC). On the ba-
sis of the Youden index, a cut-off point was de-
termined that met the criterion of the maximum
sensitivity and specificity for mortality prediction.
For the analysis of survival in all patient groups,
the Kaplan-Meier curves were used. The cut-off
value and the log-rank test to compare the curves
were employed.

Results  The study included 224 patients who un-
derwent AVR with or without concomitant proce-
dures. The mean (SD) age in the study group was

65.9 (10.8) years, and there were 135 men (60%).
All procedures were performed through a midline

sternotomy incision under general anesthesia in

a mild hypothermia or normothermia (tempera-
ture, 32-36°C). The mean (SD) plasma hs-TnT lev-
el was 19.8 (16.2) ng/1. Seven patients died during
the follow-up as a result of gradually deteriorating
multiorgan failure. The actual mortality rate was

3.1%, compared with the mortality rate of 2.9%
predicted by the EuroSCORE II model. In the uni-
variate analysis, pulmonary blood pressure (odds

ratio [OR], 1.071; 95% confidence interval [CI],
1.030-1.114; P = 0.007), red blood cell count (OR,
0.057; 95% CI, 0.00-0.354; P = 0.002), hemoglo-
bin (OR, 0.420; 95% CI, 0.234-0.756; P = 0.003),
hematocrit (OR, 0.776; 95% CI, 0.683-0.942;
P =0.01), glomerular filtration rate (OR, 0.950;
95% CI, 0.910-0.992; P = 0.02), hs-TnT (OR, 1.110;
95% CI, 1.002-1.218; P = 0.03), and EuroSCORE II
(OR, 1.281;95% CI,1.108-1.480; P = 0.0008) were

associated with the occurrence of death. Patients

with concomitant CAD had significantly higher
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preoperative hs-TnT levels (P = 0.03) compared
with patients without CAD, but in our group, CAD
was not a predictor of death (P = 0.1). The opti-
mal cut-off point for death was calculated at the
hs-TnT level of 22.8 ng/l. The Kaplan-Meier
event-free survival curves for death according
to the cut-off value of hs-TnT are presented in
FIGURE 1. Preoperative hs-TnT levels combined with
EuroSCORE II were a better predictor of 30-day
mortality in patients with aortic stenosis under-
going AVR (AUC, 0.876; 95% CI, 0.768-0.984)
compared with EuroSCORE II alone (AUC, 0.795;
95% CI, 0.651-0.940).

Discussion The present study demonstrated
the prognostic value of preoperative hs-TnT lev-
els in predicting all-cause death in patients with
severe symptomatic aortic stenosis undergoing
AVR in the postoperative follow-up. TnT is a pro-
tein forming part of the contractile apparatus of
the striated muscle. The function of TnT in all
types of striated muscles is the same, but ¢TnT
is different from TnT found in skeletal muscles.
Therefore, cTnT detected in plasma is a highly
specific marker of myocardial damage (necro-
sis).” High-sensitivity troponin tests, available
for the past several years, detect troponin lev-
els with a high degree of credibility. In severe
valvular heart defects, pressure or volume over-
load typically occurs and myocardial hypertrophy
develops in response to an increasing overload.
This mechanism initially restores and maintains
the tension of the left ventricular walls. Howev-
er, an additional long-lasting burden on the heart
muscle causes progressive degeneration of cardio-
myocytes, as well as the slow development of ne-
crosis and fibrosis. This is due to the decrease of
myocardial perfusion mainly in the endocardial
layer of the heart.?

Patients with severe valvular disease have sig-
nificantly increased hs-TnT levels when compared
with healthy individuals. Moreover, patients with
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valvular heart disease have elevated troponin lev-
els accompanied by fibrosis in the heart muscle,
which can be demonstrated by magnetic reso-
nance imaging or endomyocardial biopsy.® Pa-
tients with stable CAD were shown to have high-
er plasma troponin levels compared with patients

without CAD."% Additionally, our patients with sig-
nificant valvular defects with CAD had elevated

troponin levels compared with patients without
CAD (P = 0.03). However, CAD was not a pre-
dictor of mortality in our group (P = 0.1), which

may suggest that its presence in patients with se-
vere aortic stenosis may enhance cardiac damage.

Studies have demonstrated a relationship be-
tween higher values of troponin and worse prog-
nosis in patients with acute myocardial infarc-
tion'? and heart failure.>* There have been a few
papers reporting the use of TnT as a biomarker
of predictive value in patients undergoing AVR,
limited to those with aortic stenosis. In a small
study, Piekarska et al'' proved that postoperative
troponin levels had no significance in patients un-
dergoing AVR. The relationship between preop-
erative serum troponin levels and prognosis has
not been reported. In another study, in a group
of 60 patients with severe aortic stenosis, Saito
et al'? demonstrated that preoperative troponin
levels were a significant biomarker of complica-
tions, including death, in a long-term follow-up
after AVR. However, its prognostic value when
used with other surgical risk calculators, either
the EuroSCORE II or the STS score, was not ex-
amined. More recently, Petaja et al,’ in a larger
group of patients, demonstrated that the mea-
surement of hs-TnT levels added information to
the EuroSCORE II model regarding major adverse
events in all cardiac surgical patients and 180-day
mortality in patients not undergoing coronary ar-
tery bypass grafting. The subgroup analysis in-
cluded 200 patients with “other cardiac surgery.”
However, again patients with aortic stenosis were
not specifically evaluated.® A rise in troponin lev-
els was reported to be a significant predictor of
death in patients with severe aortic stenosis un-
dergoing transcatheter aortic valve implantation.®
However, the relationship between baseline tropo-
nin levels and prognosis, independent of the STS
or EuroSCORE, was not evaluated.

In summary, the results of our study dem-
onstrate that the addition of the preoperative
hs-TnT measurement to EuroSCORE II may im-
prove the ability of predicting mortality in pa-
tients with aortic stenosis who were treated sur-
gically. The results of such measurements may be
used to further assess risk in patients with aortic
stenosis, which has practical importance in clin-
ical practice when percutaneous AVR is consid-
ered in lower-risk patients.

This was a single-center study with a relatively
small number of patients, which limits the gener-
alizability of these findings. The inclusion of base-
line troponin levels in a large multinational sur-
gical registry would enable us to define the role
of hs-TnT in the risk assessment of aortic valve

POLISH ARCHIVES OF INTERNAL MEDICINE  2017; 127 (9)

surgery and possibly lead to the inclusion of this
parameter in surgical risk calculators in these pa-
tients. The predictive value of hs-TnT levels in
addition to specific risk calculators should also
be examined in patients undergoing percutane-
ous AVR. Hence, further research on the useful-
ness of TnT as a predictor of complications in pa-
tients with valvular defects is necessary. Conse-
quently, the results of our research can be help-
ful in deciding whether patients with aortic ste-
nosis should undergo AVR surgery.
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