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undergoing transcatheter aortic valve
replacement

Po Hu'", Han Chen'", Li-Han Wang', Ju-Bo Jiang', Jia-Min Li3, Meng-Yao Tang*?, Yu-Chao Guo', Qi-Feng Zhu',
Zhao-Xia Pu'? Xin-Ping Lin'?, Stella Ng?, Xian-Bao Liu"*" and Jian-An Wang'**

Abstract

Background: Unlike N-terminal pro-B-type natriuretic peptide (NT-proBNP), which have been extensively studied,
little is known about the role of N-terminal pro-C-type natriuretic peptide (NT-proCNP) for predicting survival post
transcatheter aortic valve replacement (TAVR).

Methods: A total of 309 patients were included in the analysis. Patients were grouped into quartiles (Q1-4) accord-
ing to the baseline NT-proCNP value. Blood for NT-proCNP analysis was obtained prior to TAVR procedure. The primary
endpoint was mortality after a median follow-up of 32 months. Multivariable Cox proportional hazards regression
models analyzed prognostic factors. The predictive capability was compared between NT-proBNP and NT-proCNP
using receiver operator curve (ROC) analysis.

Results: A total of 309 subjects with the mean age of 76.8 £ 6.3 years, among whom 58.6% were male, were included
in the analysis. A total of 58 (18.8%) patients died during follow-up. Cox multivariable analyses indicated society of
thoracic surgeons (STS)-score was a strong independent predictor for mortality (hazard ratio (HR) 1.08, 95% confiden-
tial interval (Cl) 1.05-1.12, P<0.001). Elevated NT-proCNP was associated with a higher risk of cardiovascular mortality
(HR 1.02,95% Cl 1.00-1.03, P=0.025) and All-cause mortality (HR 1.01,95% Cl 1.00-1.03, P=0.027), whereas NT-
proBNP showed a small effect size on mortality. ROC analysis indicated that NT-proCNP was superior to NT-proBNP for
TAVR risk evaluation in patients with left ventricular ejection fraction (LVEF) < 50% [(Area under the curve (AUC)-values
of 0.79 (0.69; 0.87) vs. 0.59 (0.48; 0.69), P=0.0453].

Conclusions: NT-proCNP and STS-Score were the independent prognostic factors of mortality among TAVR patients.
Furthermore, NT-proCNP was superior to NT-proBNP for TAVR risk evaluation in patients with LVEF < 50%.

Trial registration NCT02803294, 16/06/2016.
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Introduction

Unlike A -type natriuretic peptide (ANP) and B -type
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mechanism in response to cardiovascular disease [1].
Several experimental studies have demonstrated that
CNP could suppress myocardial fibrosis, collagen syn-
thesis, and cardiac fibroblast proliferation [2-5]. Com-
munity-based study has reported that CNP could have
prognostic value in predicting future risk of cardiovas-
cular comorbidities and left ventricular dysfunction [1].
CNP has also been implicated in the pathophysiology of
heart failure [6] and aortic valve calcification [7].

CNP has been reported to circulate at very low con-
centrations in adults and to have a short half-life due to
rapid degradation [8, 9]. NT-proCNP is derived from the
processing of proCNP to CNP and co-secreted with CNP.
NT-proCNP is considered a more reliable marker that
can be more easily measured than CNP [10, 11]. In heart
failure, the NT-proCNP concentration has been associ-
ated with clinical severity [12]. This proposed relation-
ship has been supported by the COACH [13] sub-study,
which has demonstrated that NT-proCNP is a strong
predictive marker for outcome in patients with heart fail-
ure [14].

Aortic stenosis (AS) is a common valve disease in the
elderly population that comprises one of the major car-
diovascular morbidities among older patients [15, 16].
Persistent pressure overload due to AS promotes left
ventricular remodeling and results in an increased risk
of heart failure [17]. TAVR has emerged as an alterna-
tive to conventional aortic valve replacement for patients
with aortic stenosis [18, 19]. Although NT-proCNP has
a prognostic value in patients with heart failure, little is
known about the role of NT-proCNP for predicting sur-
vival post-TAVR. The purpose of the current study was
to assess whether baseline NT-proCNP is associated with
mortality in patients undergoing TAVR.

Material and methods

Study design and population

The analysis cohort comprised consecutive patients
undergoing TAVR between March 2013 and November
2018. This cohort has been approved by the local ethic
committee in 2013 and has been registrated at www.
clinicaltrials.gov (identifier NCT 02803294, 16/06/2016).
The patients were followed up until death or until the
last follow-up on 31 January 2020. The study aimed
to evaluate the safety and effectiveness of transcath-
eter aortic valve replacement in the Chinese population.
The TAVR procedure and the devices used have been
described in detail previously [20]. Briefly, experienced
operators in our center with an established multidisci-
plinary TAVR program performed all procedures. Most
patients were implanted with self-expanding valves, fol-
lowed by balloon-expandable Edwards SAPIEN XT or
SAPIEN 3 valves or mechanically expandable Lotus
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valve. Self-expanding valves used in this registry included
the CoreValve (Medtronic, Minneapolis, Minnesota),
VenusA-Valve (Venus Medtech, Hangzhou, China),
VitaFlow (Microport, Shanghai, China), and Taurus
One-Valve (Peijia Medical, Suzhou, China). A large pro-
portion of patients were treated with 100 mg of aspirin
daily indefinitely and 75 mg of clopidogrel for at least
3 months, when anticoagulation treatment was indicated,
patients received warfarin or new oral anticoagulants.
This study was approved by the local ethics committee
and conducted in accordance with the Declaration of
Helsinki. All patients provided written informed consent.

Laboratory assessments

Laboratory measurements were done at our institution’s
core facility. Routine biomarker analysis was obtained
prior to discharge. Blood for NT-proCNP analysis was
collected in the fasting state in EDTA tubes, placed on
ice, then centrifuged at 5000 rpm for 10 min at 20 °C
and the plasma was stored at — 80 °C. According to the
manufacturer’s instructions, the circulating levels of NT-
proCNP were measured with a commercial ELISA kit
(Enzo Biochem, New York, USA) at room temperature.
Each well was briefly coated with 50 pL assay buffer, and
20 uL standard or serum sample was added in duplicate
and incubated for 20 min. Then, 50 puL conjugate was
added and incubated for 3 h, followed by 100 uL substrate
and incubated for 30 min. Then, 50 pL stop solution was
applied at the end of incubation, and the absorbance was
immediately measured at 450 nm with a reference at
630 nm.

Clinical data and endpoints

Patients underwent a standard screening algorithm
including transthoracic echocardiograms and enhanced
cardiac Computed Tomography (CT). Aortic annulus
size was measured by cardiac CT in 3mensio soft-ware
(3mensio Medical Imaging BV, Bilthoven, the Nether-
lands). The following clinical information was collected:
age, gender, body mass index (BMI), New York Heart
Association (NYHA) classification, comorbidities [i.e.,
hypertension, diabetes mellitus (DM), dyslipidemia,
peripheral vascular disease, cerebrovascular disease,
chronic obstructive pulmonary disease (COPD) and
chronic kidney disease], and STS score. Clinical data,
electrocardiogram, transthoracic echocardiograms were
obtained at baseline, hospital discharge, 30 days, 1 year,
and annually after that. The primary endpoint was cumu-
lative mortality, including all-cause mortality and car-
diovascular mortality. The secondary endpoint implied
major adverse cardiac events (MACE), defined as a
composite of all-cause mortality, myocardial infarction,
stroke, permanent pacemaker implantation, new-onset
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atrial fibrillation, and reoperation for prosthetic valve
degeneration.

Statistical analysis
Continuous variables are presented as mean + standard
deviation (for normally distributed variables), or median,
25th, and 75th percentile (for non-normally distributed
variables). Categorical variables are reported as percent-
ages. Baseline characteristics were grouped into quar-
tiles (Q1-4) according to the baseline NT-proCNP. The
intergroup differences were evaluated by Kruskal-Wallis
test, one-way ANOVA test, or x> tests where appropri-
ate. The correlations between laboratory parameters and
NT-proCNP levels were analyzed. Correlations were per-
formed using Pearson’s correlation coefficient.
Performance of three models predicting cumulative
mortality in the study population was assessed and com-
pared for the following three logistic regression mod-
els: model 1 (NT-ProBNP, NT-ProCNP or STS score
only), model2 (NT-ProBNP + STS-score), and model 3
(NT-ProCNP + STS-score). The area under the receiver
operating characteristic curve, cut off value and Hos-
mer—Lemeshow statistics were estimated. Kaplan—Meier
estimates were used to estimate survival curves and the
log-rank test to test differences between groups. Cox pro-
portional hazards multiple regression models were used
to calculate the predictive value of NT-proCNP/NT-
ProBNP for primary endpoints, after adjusting for age,
gender, BMI, LVEF, hypertension, creatinine, STS score,
Access for TAVR, prosthetic valve of TAVR. A two-sided
P<0.05 was considered as statistically significant. The
SPSS for Windows version 22.0 (SPSS Inc., Chicago, IL,
USA) was used for the statistical analyses. The MedCalc
statistical software was used for the comparison of ROC
curves.

Results

Patient population and baseline characteristics

The baseline characteristics by quartiles of plasma NT-
proCNP of the 309 subjects are shown in Table 1. The
mean age of the 309 subjects was 76.8+6.3 years, and
58.6% were male. Mean LVEF was 53.8+13.6%, and
89.3% were in NYHA class III or IV. The most common
comorbidity was hypertension, followed by dyslipidemia,
COPD, and DM. Most patients were treated with trans-
femoral TAVR (93.2%), followed by trans-apical (2.3%),
trans-carotid (2.3%), trans-aortic (1.6%), and trans-
subclavian TAVR (0.6%). A large proportion of patients
adopted self-expandable valves (84.8%), followed by
balloon-expandable Edwards SAPIEN XT or SAPIEN
3 valves (8.1%) or mechanically expandable Lotus valve
(7.1%). The median level of NT-proCNP was 30.10 (IQR
23.59-41.05) pmol/L. Higher NT-proCNP levels were
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significantly associated with higher levels of NT-proBNP
and STS scores. Lower LVEF was more common among
patients with a higher level of NT-proCNP, while rates
of NYHA class III or IV were similar between the four
groups. There were no differences between the four
groups in mean gradient, maximum velocity, and aor-
tic valve area. The mean estimated glomerular filtration
rate (eGFR) was 70.7 £22.9 mL/min/1.73 m?, and higher
NT-proCNP values were significantly associated with the
declined renal function (P<0.001). A significant correla-
tion was found between NT-proCNP and eGFR, whereas
the association was not strong enough (r=—047,
P<0.001). Moreover, there was a strong positive asso-
ciation between NT-proCNP and creatinine (r=0.79;
P<0.001).

The predictive capability of each model

for cumulative mortality in patients undergoing TAVR

The predictive capability was compared between NT-
proBNP and NT-proCNP using receiver operator curve
(ROC) analysis. The performances of the models were
summarized in Table 2. AUC-values for cumulative mor-
tality were comparable between NT-proBNP and NT-
proCNP. ROC analysis yielded AUC-values of 0.79 (0.69;
0.87) for NT-proCNP, confirming relatively high predic-
tive value of cardiovascular mortality in patients with
LVEF <50% (Fig. 1). The comparison of ROC curves indi-
cated that NT-proCNP was superior to NT-proBNP for
TAVR risk evaluation in patients with LVEF <50% [AUC-
values of 0.79 (0.69; 0.87) vs. 0.59 (0.48; 0.69), P=0.0453]
(Additional file 2: Table 2S). Combining STS-score with
NT-proCNP improved predictive ability of cardiovascu-
lar mortality in patients with LVEF <50% compared with
STS-score alone, whereas there was no statistical signifi-
cance (Additional file 2: Table 2S).

NT-proCNP levels and outcomes in patients undergoing
TAVR
Outcomes-based on baseline quartiles of plasma NT-
proCNP are shown in Table 3. No patient was lost to
follow-up after a median of 32 months (range 14-48).
Among 309 total subjects, 242 (78.3%) patients remained
free of major adverse cardiac events, whereas 58 (18.8%)
patients died during follow-up. Compared to patients
in the first to third quartiles of NT-proCNP, the 1-year
cardiovascular mortality rates were significantly higher
in the fourth quartile. Notably, the baseline NT-proCNP
level in the upper fourth quartile showed a significant
association with higher cumulative all-cause and cardio-
vascular mortality after TAVR (P <0.001).

The unadjusted Kaplan—Meier estimates of mortal-
ity during follow-up were significantly higher in the
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Table 1 Baseline characteristics of all patients, stratified into quartiles of NT-pro CNP (pmol/L)
Variable All (n=309) Q1(n=78) Q2(n=77) Q3 (n=77) Q4 (n=77) P value
NT-proCNP, min-max (pmol/L) ~ 12.36-360.95 12.36-23.61 23.73-30.05 30.08-41.03 41.06-360.95 -
Age (years) 76.8+6.3 763163 77554 76.9+6.7 77.8+7.2 0.20
Male sex 58.6(181/309) 50.0 (39/78) 57.1(44/77) 68.8 (53/77) 584 (45/77) 0.12
Body mass index (kg/mz) 226+£35 235+£37 23.0£34 223+£31 21.8+£3.1 0.03
STS score 72+57 6.0+32 58430 75£5.1 89164 0.001
TTE data

Mean gradient, mm Hg 53.0 (42, 66) 52.5(43,67) 54.0 (41, 68) 53.0 (43, 66) 50.5 (38, 60) 0.23

AVA, cm? 0.60£0.24 0.64+0.16 0.59£0.19 0.63£0.30 0.72£042 0.37

Maximum velocity, m/s 4754+0.84 4.72+0.54 4894068 4874078 4424083 042

LVEF (%) 53.8+136 561142 53.8+125 521+135 515+147 0.05
HFpEF (%) 67.0 (207/309) 744 (58/78) 70.1 (54/77) 63.6 (49/77) 59.7 (46/77) 0.21
NYHA functional class

lhor IV 89.3 (276/309) 87.2 (68/78) 85.7 (66/77) 93.5(72/77) 90.9 (70/77) 0.39
PVD 22.7 (70/309) .7 (13/78) 20.8(16/77) 29.9(23/77) 23.4(18/77) 0.26
Prior PCI .9 (40/309) .3 (8/78) 10.4 (8/77) 13.0(10/77) 18.2 (14/77) 042
Prior MI X (5/309) (0/78) 26(2/77) 1.3(1/77) 2.6(2/77) 0.52
Prior CABG 0.3 (1/309) 0(0/78) 3(1/77) 0(0/77) 0(0/77) 0.39
Prior stroke 55 (1 7/309) 38 (3/78) 7.8(6/77) 39@3/77) 6.5 (5/77) 0.63
Smoker .3(38/309) (11/78) (7/77) 13.0(10/77) 0(10/77) 0.79
Hypertension 55.0(170/309) 628( 9/78) 6(32/77) 59.7 (46/77) 55.8(43/77) 0.04
Dyslipidemia 23.3(72/309) 25.6 (20/78) 20.8 (16/77) 22.1017/77) 24.7 (19/77) 0.88
Diabetes mellitus 22.0 (68/309) 24.4(19/78) 1(17/77) 182 (14/77) 234(18/77) 0.80
COPD 22.7 (70/309) 25.6 (20/78) 19.5(15/77) 234(18/77) 22.1017/77) 0.83
NT-proBNP (pg/mL) 2837(991-8533) 367 (204-742) 1822 (1361-2494) 5178 (3808-6543) 17,427 (12,420-26,013) <0.001
Creatinine (umol/L) 9694844 702+£17.2 80.7+187 9204292 125.0+£100.2 <0.001
eGFR (mL/min/1.73m?) 70.74+229 82.7+162 75.6+16.8 68.8+204 56.7+£24.5 <0.001

NT-proCNP, N-terminal pro C-type natriuretic peptide; STS, Society of Thoracic Surgeons; TTE, transthoracic echocardiography; AVA, aortic valve area; LVEF, left
ventricular ejection fraction; HFpEF, heart failure with preserved EF; PVD, peripheral vascular disease; PCl, percutaneous coronary intervention; MI, myocardial
infarction; CABG, coronary artery bypass grafting; COPD, chronic obstructive pulmonary disease; NT-proBNP, N-terminal pro B-type natriuretic peptide; eGFR,

estimated glomerular filtration rate

fourth quartile compared with the first to third quar-
tile (Fig. 2). Our current study has suggested that cre-
atinine is significantly related to NT-proCNP levels;
adjustment was made for creatinine instead of eGFR.
Cox multivariable analyses indicated STS-Score was a
strong independent predictor for cardiovascular mor-
tality (HR 1.10, 95% CI 1.06-1.14, P<0.001) and All-
cause mortality (HR 1.08, 95% CI 1.05-1.12, P<0.001)
(Table 4). After adjusting for baseline characteristics
in the Cox multivariable model, elevated NT-proCNP
tended to have higher cardiovascular mortality (HR
1.02, 95% CI 1.00-1.03, P=0.025) and all-cause mor-
tality (HR 1.01, 95% CI 1.00-1.03, P=0.027) (Table 4).
However, NT-proBNP showed a small effect size
on cardiovascular mortality (HR 1.000054, 95% CI
(1.000004—1.000104, P=0.034) and all-cause mortality
(HR 1.000047, 95% CI 1.000009-1.000086, P=0.015)
(Additional file 1: Table 1S).

Discussion

The current study examined the prognostic value of base-
line NT-proCNP levels on post-TAVR clinical outcomes
and compared its efficacy with NT-proBNP. Our results
revealed that baseline NT-proCNP was an independent
predictor for mortality, whereas NT-proBNP showed a
small effect size on mortality. Furthermore, the capabil-
ity of NT-proCNP to predict cardiovascular mortality
was markedly higher than NT-proBNP in patients with
LVEF <50%.

TAVR has become the alternative treatment for
patients with severe symptomatic aortic stenosis [18,
19]. Yet, methods for risk evaluation are essential in
reducing TAVR-associated mortality. STS is routinely
used to stratify patients into risk levels during the TAVR
workup. Our analysis demonstrated that STS-score was
a strong independent predictor of mortality for patients
undergoing TAVR. Furthermore, biomarkers were use-
ful in cardiovascular disease management, diagnosis,
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Table 2 Model performances for potential risk factors of cumulative mortality in 309 patients undergoing transcatheter aortic valve

replacement

Variable P value Model AUC (95% ClI) Hosmer-Lemeshow p Cut off values
All-cause Cardiovascular All-cause Cardiovascular All-cause Cardiovascular All-cause Cardiovascular
death death death death death death death death

STS-Score <0.001 <0.001 0.66 0.70 (0.65-0.75) 0.79 0.74 95 88

(0.60-0.71)
EF >50% 0.028 0.01 0.63 0.66 (0.59-0.73) 041 0.19
(0.56-0.69)
EF <50% 0.01 <0.001 0.67 0.77 (0.68-0.85) 0.66 0.90
(0.57-0.76)
NT-ProBNP <0.001 0.001 0.67 0.67 (0.62-0.73) 039 0.53 5190 5827
(0.61-0.72)
EF >50% 0.002 <0.001 0.67 0.72 (0.65-0.78)  0.94 0.60
(0.60-0.74)
EF <50% 0.23 0.36 0.59 0.59 (048-0.69) 0.75 0.46
(0.48-0.69)
NT-ProCNP <0.001 <0.001 0.66 0.74(0.68-0.79) 0.87 0.98 57.8 47.0
(0.60-0.71)
EF >50% 0.031 0.002 0.63 0.69(0.63-0.76)  0.99 0.56
(0.56-0.69)
EF <50% 0.005 <0.001 067 0.79(0.69;087) 094 0.64
(0.57-0.76)

NT- <0.001 <0.001 0.68(0.62-0.74) 0.71(0.66-0.77)  0.10 0.03 - -

ProBNP +-STS-

Score

EF >50% 0.003 <0.001 0.67(0.60-0.74) 0.72(0.65-0.78) 0.10 0.31 - -

EF <50% 0.045 0.007 0.64(0.53-0.74) 0.71(0.60-0.80) 0.67 067 - -

NT- <0.001 <0.001 0.68(0.62-0.73) 0.75(0.70-0.80) 0.71 0.15 - -

ProCNP +- STS-

Score

EF>50% 0.021 0.001 0.64(0.57-0.70) 0.70(0.63-0.76) 032 0.08 - -

EF <50% 0.003 <0.001 0.69(0.59-0.78) 0.85(0.76-0.91) 0.27 0.61 - -

STS, Society of Thoracic Surgeons; NT-proCNP, N-terminal pro C-type natriuretic peptide; NT-proBNP, N-terminal pro B-type natriuretic peptide; EF, left ventricular

ejection fraction

prognostication, and identification of high-risk patients
[21]. Increasing evidence suggests that the biomarker-
based approach is useful in the risk evaluation of patients
undergoing TAVR [22-26].

NT-proBNP and BNP represent established biomark-
ers for TAVR risk evaluation, valuable in predicting both
short- and long-term prognosis [27-29]. Nevertheless,
Krau et al., reported that NT-proBNP did not remain sig-
nificant for mortality in a Cox multivariable model [26].
This was consistent with a study conducted by Seiffert
et al, who reported that NT-proBNP could only mar-
ginally improve risk evaluation [30]. Our analysis dem-
onstrated that NT-proBNP was poorly predictive of
all-cause mortality [AUC-values of 0.67 (0.61-0.72)] and
cardiovascular mortality [(AUC-values of 0.67 (0.62—
0.73)] in patients undergoing TAVR. NT-proBNP showed
a small effect size on mortality in our Cox multivari-
able model. Interestingly, the comparison of ROC curves
indicated that NT-proCNP was superior to NT-proBNP

for TAVR risk evaluation in patients with LVEF) <50%
(P=0.0453). Multivariable Cox analyses revealed that
increased NT-proCNP was associated with elevated
mortality.

The aortic valve opens and closes approximately 3 bil-
lion times during a lifetime, making it one of the most
mechanically demanding environments in a person’s
body [31]. Aortic valve stenosis leads to high levels of
shear stress at the valve orifice [32] and significantly
changes hemodynamics shear stress in the aorta [33].
CNP is also produced in the heart and normal aortic
valve, with higher expression in ventricular side valvular
endothelial cells [34, 35], which is consistent with it being
a shear-sensitive protein [36, 37]. One of the primary
hemodynamic forces, shear stress, may be an important
physiological regulator of CNP expression [36]. This was
supported by Chun et al., who reported sustained aug-
mentation of CNP mRNA expressions in endothelial
cells under physiological shear stress [37]. The significant



Hu et al. BMC Cardiovascular Disorders (2022) 22:164

Page 6 of 10

1.0

=== NT-proBNP
= STS-score

Sensitivity

NT-proCNP
wee NTproCNPE&STSscore
== NTproBNP&STSscore

1 1
04 06
1-Specificity

natriuretic peptide
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Table 3 Clinical outcomes based on baseline quartiles of NT-proCNP

Q1(n=78) Q2 (n=77) Q3 (n=77) Q1+Q2+Q3 Q4 (n=77) Pvalue
(n=232)
Follow-up time, median (m) 36 (19,45) 27 (13,48) 36 (18,49) 34 (14,48) 28 (13,46)
1-year
Mortality, n (%)
All-cause 5(6.4) 7(9.1) 3.9) 15(6.5) 8(104) 0.138
Cardiovascular 3(3.8) (5.2) 3.9) 10 (4.3) 9(11.7) 0.048
MACE, n (%) 7.7) (104) 5.2) 18 (7.6) 11(14.3) 0.089
Cumulative incidence
Mortality, n (%)
All-cause 8(10.3) 13(16.9) 13(16.9) 34 (14.7) 24(31.2) 0.001
Cardiovascular 3(3.8) 6(7.8) 8(10.4) 17 (7.3) 20 (25.8) <0.001
MACE, n (%) 10(12.8) 14 (18.2) 16 (20.8) 40(17.2) 27 (35.1) 0.001

P value: comparing the fourth quartile with the lower three quartiles; MACE, defined as composite of all-cause mortality, myocardial infarction, stroke, permanent
pacemaker implantation, new-onset atrial fibrillation, and reoperation for prosthetic valve degeneration

association of CNP/NT-proCNP with heart failure and
shear stress might explain why higher NT-proCNP lev-
els are more predictive in TAVR patients compared
with NT-proBNP. ROC analysis indicated that predic-
tive values of NT-proCNP were more remarkable than

NT-proBNP in patients with LVEF <50%. One reason
may be that the prognosis of heart failure with preserved
EF (HFpEF) is even more driven by co-morbidities [14],
and another one may be that NT-proCNP levels are sig-
nificantly related to clinical severity [12].
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Table4 Cox multivariable models for determinants of

cumulative mortality

Tested variables Cardiovascular All-cause mortality

mortality

HR (95% ClI) Pvalue HR(95% Cl) Pvalue
Age 0.98 (0.92-1.04) 0430 1.00(0.95-1.06) 0.890
Male sex 1.39(0.63-3.07) 0409 1.50(0.80-2.81) 0210
BMI 0.95 (0.87-1.05) 0.334 0.97 (0.89-1.05) 0435
Hypertension 1.04 (049-2.19) 0.927 0.97 (0.89-1.05) 0.929
LVEF 1.02 (0.99-1.05) 0.222 1.00 (0.98-1.02) 0.875
NT-proCNP 1.02 (1.00-1.03) 0.025 1.01(1.00-1.03) 0.027
STS score 1.10(1.06-1.14)  <0.001 1.08(1.05-1.12) <0.001
Creatinine 1.00 (0.99-1.00) 0.328 1.00 (0.99-1.00) 0.359
Access 0.58 (0.23-1.49) 0.257 0.75(043-1.29) 0.291
Prosthetic valve 1.11 (0.83-1.49) 0484 1.10(0.85-1.36) 0.535

HR, hazard ratio; Cl, confidential interval

Limitations

This study has several limitations. First, although our
findings suggested that elevated baseline NT-proCNP
had an association with higher cardiovascular mortality
after multivariable adjustment, it is not possible to rule
out other unmeasured confounders correlated with N'T-
proCNP. In addition, the relatively small sample may
affect an accurate assessment of the value of NT-proCNP
for risk evaluation in TAVR patients. Furthermore, the
current study was conducted at a single center, which
may have led to a selection bias and less generalizable
results. Finally, STS is an established predictor for out-
come after cardiac surgery and TAVR with well-known
cutoff values for low-risk, intermediate-risk, and high-
risk patients. The cutoff point of STS in our study only
reflects which subgroup of the included patients have a
higher risk of mortality after TAVR.

Conclusions

Baseline NT-proCNP and STS-Score were the independ-
ent risk factors of mortality among patients undergoing
TAVR. NT-proCNP were superior to NT-proBNP for
TAVR risk evaluation, and the advantages were more
remarkable in patients with LVEF <50%. Although NT-
proCNP is a better predictor of mortality after TAVR
than NT-proBND, it only showed marginal incremental
predictive power beyond STS score. Future multicenter
studies with more patients are needed to validate the
adverse consequences of elevated baseline NT-proCNP.
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