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Abstract
Current risk scores used for patients undergoing transcatheter aortic valve implantation (TAVI) do not reliably predict 
adverse events after TAVI. Procalcitonin (PCT) is associated with increased atherosclerotic burden and adverse outcomes 
in patients with cardiovascular disease. The aim of our study is to assess the predictive value of preprocedural serum PCT 
levels in comparison with established risk scores in TAVI patients. A total of 243 patients undergoing transfemoral TAVI 
at our institution were included prospectively in the study and 230 of these patients participated in the follow-up 1 year 
after TAVI. The primary endpoints were mortality at 30 days and 1 year. Multivariable analysis revealed that preprocedural 
PCT was the only independent predictor of 30-day mortality (HR 2.84; 95% CI 1.59–5.06; p < 0.001) and 1-year mortality 
(HR 1.90; 95% CI 1.17–3.11; p = 0.01), whereas high-sensitivity C-reactive protein showed no association with procedural 
outcomes. The results of ROC analysis showed good predictive power of PCT for both outcomes (AUC 0.75; p = 0.0003 for 
30-day mortality and AUC 0.71; p < 0.0001 for 1-year mortality). An optimal cut-off value for PCT of 0.06 ng/ml for short- 
and long-term mortality was determined with the Youden index. A significantly higher mortality rate was observed in the 
high-PCT group (≥ 0.06 ng/ml) based on Kaplan–Meier analysis (log rank = 12.1; p = 0.001 at 30 days and log rank = 14.2; 
p = 0.0002 at 1 year). Patients in the high-PCT group also had a considerably worse clinical pro6file. In conclusion, prepro-
cedural PCT is an independent predictor of 30-day and 1-year mortality after TAVI. In particular, a cut-off value of 0.06 ng/
ml discriminates patients at higher risk of mortality within 30 days and 1 year of TAVI.
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Introduction

Transcatheter aortic valve implantation (TAVI) has rap-
idly evolved to become the standard procedure for elderly 
patients with severe, degenerative, symptomatic aortic ste-
nosis at high and intermediate surgical risk [1]. Although Electronic supplementary material  The online version of this 

article (https​://doi.org/10.1007/s0038​0-019-01448​-4) contains 
supplementary material, which is available to authorized users.
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operator experience and TAVI technology have improved 
over the years, TAVI is still an invasive procedure associ-
ated with considerable risk of periprocedural complica-
tions, such as stroke and mortality. Moreover, it is often 
performed in frail and multimorbid patients [2]. Therefore, 
risk assessment is an essential component of patient selec-
tion for TAVI. Recent guidelines on valvular heart disease 
recommend the STS-PROM score as a complementary risk 
assessment tool for TAVI [3]. However, this score has not 
been validated for predicting outcomes in patients undergo-
ing TAVI [4]. Hence, further research is necessary to iden-
tify new variables that can provide a better prediction of 
outcomes after TAVI.

Procalcitonin (PCT) is an inflammatory marker that is 
strongly upregulated in bacterial infection and is an estab-
lished marker for sepsis [5]. A growing body of evidence 
shows that it is also associated with atherosclerotic burden 
and adverse events in patients with cardiovascular disease 
[6, 7]. Since existing evidence links atherosclerosis to an 
increased cardiac and all-cause mortality in patients under-
going TAVI [8], we aimed to assess the value of preproce-
dural PCT in predicting short- and long-term outcomes after 
TAVI and compare it with the performance of established 
risk scores.

Methods

From July 2011 to June 2013, 253 patients with severe, 
symptomatic aortic stenosis undergoing transfemoral TAVI 
were enrolled in this study. Eligibility for TAVI and choice 
of access route were assessed by a multidisciplinary heart 
team according to the patients’ characteristics and the exist-
ing guideline recommendations [9]. Patients were excluded 
from this retrospective analysis when they met at least one 
of the following exclusion criteria: conversion to open-heart 
surgery, major complications associated with myocardial 
injury (ventricular perforation, annular rupture), or need 
for cardiopulmonary resuscitation or extracorporeal circu-
lation during TAVI. Patients (n = 10) with these exclusion 
criteria were not further analyzed. The primary endpoints 
of the study were 30-day and 1-year all-cause mortality. All 
patients participated in the follow-up at 30 days, 13 patients 
were lost to follow up 1 year after TAVI.

Data on demographics, symptoms, comorbidities, and 
STS-PROM score were collected for all patients. Baseline 
characteristics were further evaluated using transthoracic 
and transesophageal echocardiography, coronary angiog-
raphy, and multislice computed tomography of the aortic 
valve and aorta.

All patients enrolled in the study gave written informed 
consent, including consent for biomarker analyses. The 

study was approved by the ethics board of the state of 
Hesse, Germany (FF 87/2010).

Implantations were performed according to established 
protocols, as previously described [10]. Either balloon-
expandable (Sapien XT, Edward Lifesciences, Irvine, CA, 
USA) or self-expandable prostheses (Corevalve revalving 
system 26, 29, and 31 mm, Medtronic Inc., Minneapolis, 
MN, USA; Acurate neo S, M, and L, Symetis SA, Ecu-
blens, Switzerland) were used.

Venous blood samples were collected in plain, gel-filled 
tubes for the determination of PCT and C-reactive protein 
(CRP) concentrations prior to TAVI. Serum was processed 
immediately and frozen at − 80 °C until assay. CRP was 
measured in serum with the high-sensitivity electrochemi-
luminescence immunoassay (hs-CRP assay, Elecsys Ana-
lyzer 2010, Roche Diagnostics, Mannheim, Germany). The 
lower detection limit for the hs-CRP assay is 0.15 mg/l 
and the highest concentration measurable is 20.0 mg/l. 
The lowest concentration measurable with a coefficient of 
variation (CV) < 10% for this assay is 0.3 mg/l. PCT was 
measured in serum using a chemiluminescent immunoas-
say (PCT assay, Roche Elecsys Analyzer 2010, Thermo 
Fisher Diagnostics GmbH, Hennigsdorf, Germany). The 
lower detection limit of this assay is ≤ 0.002 ng/ml, and 
the limit of quantitation is 0.06 ng/ml.

Continuous variables are presented as the mean ± SD 
or median (25th–75th interquartile range), as appropri-
ate. Categorical variables are expressed as numbers and 
percentages. Because the distribution of PCT and hs-CRP 
was skewed, a logarithmic transformation to the natural 
base was performed for these variables. Normally distrib-
uted continuous variables were compared by Welch two-
sample t-test. The Mann–Whitney U test was used for non-
normally distributed continuous variables. Comparisons 
between categorical variables were made by Chi-square 
or Fisher’s exact test.

Receiver-operating characteristic (ROC) curves were 
constructed to assess the predictive value of the STS-
PROM score and PCT regarding 30-day and 1-year mortal-
ity. The best PCT cut-off concentration for predicting the 
primary endpoints was then computed using the Youden 
index. The Kaplan–Meier method was used to estimate 
survival rate at 30 days and 1 year according to the cut-
off (PCT < 0.06 ng/ml or ≥ 0.06 ng/ml). Differences in the 
parameters were detected by the log-rank test.

All baseline variables that yielded a p value < 0.1 in 
the univariable analysis were included in a multivariable 
Cox regression analysis to assess the predictive capacity 
of PCT in terms of 30-day and 1-year mortality.

A two-tailed p value ≤ 0.05 was considered statistically 
significant. Statistical analysis was performed using SPSS 
Version 19.0.0 (SPSS Inc., Chicago, IL, USA).
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Results

The mean age of the entire patient population (n = 243) 
was 83 ± 5 years and 58% were female. The median STS-
PROM score was 6% (IQR 4–8), and 54% of the patients 

had an intermediate STS-PROM score of 4–8. Tables 1 
and 2 show clinical and procedural characteristics of the 
patients stratified according to the primary endpoints.

The 30-day all-cause mortality rate was 7.4% (n = 18). 
Patients who died within 30 days after transfemoral TAVI 
had a higher prevalence of prior myocardial infarction, prior 

Table 1   Baseline characteristics according to endpoint

Values are given as number (%), median (IQR), or mean (SD)
BMI body mass index, STS society of thoracic surgeons (low = STS < 4, intermediate = STS 4–8, high STS ≥ 8), hsCRP high-sensitivity C-reac-
tive protein, CAD coronary artery disease, ACI Arteria carotis interna, MI myocardial infarction, PCI percutaneous coronary intervention, CABG 
coronary artery bypass grafting, COPD chronic obstructive pulmonary disease, NYHA New York Heart Association, LVEF left-ventricular ejec-
tion fraction, PG pressure gradient, eGFR estimated glomerular filtration rate, MI myocardial infarction

Variable 30-day mortality (n = 243) p value 1-year mortality (n = 230) p value

Survivors Non-survivors Survivors Non-survivors

(n = 225) (n = 18) (n = 185) (n = 46)

Age, years, mean (SD) 83 (5) 82 (6) 0.63 83 (5) 83 (5) 0.97
Female sex, n (%) 132 (58.7%) 10 (55.6%) 0.79 102 (55.4%) 29 (63.0%) 0.29
BMI, kg/m2, mean (SD) 28 (5) 27 (5) 0.58 28 (5) 27 (5) 0.16
STS score, median (IQR) 5 (4–8) 7 (4–10) 0.29 5.3 (4–8) 6.7 (5–10) 0.01
STS < 4, n (%) 49 (22.1%) 4 (22.2%) 0.99 45 (24.7%) 7 (15.2%) 0.17
STS 4–8, n (%) 121 (54.5%) 9 (50.0%) 0.72 100 (54.9%) 22 (47.8%) 0.38
STS ≥ 8, n (%) 52 (23.4%) 5 (27.8%) 0.65 37 (20.3%) 17 (37.0%) 0.02
Preprocedural PCT, ng/ml, median (IQR) 0.04 (0.04–0.05) 0.08 (0.06–0.1)  < 0.001 0.04 (0.03–0.06) 0.06 (0.05–0.09)  < 0.0001
Preprocedural hs-CRP, mg/l, median (IQR) 3 (2.4–3.7) 4.7 (1.4–6.3)  0.77 3.17 (1.43–7.17) 3.91 (1.53–7.70) 0.4
Cardiovascular risk factors, n (%)
 Hypertension 211 (93.8%) 18 (100%) 0.29 173 (94.0%) 44 (95.7%) 0.67
 Diabetes 70 (31.1%) 8 (44.4%) 0.23 55 (29.9%) 18 (39.1%) 0.23
 Insulin 24 (10.8%) 3 (16.7%) 0.43 19 (10.4%) 7 (15.2%) 0.36
 Hypercholesterolemia 88 (39.1%) 8 (44.4%) 0.64 75 (40.8%) 18 (39.1%) 0.84

Clinical history, n (%)
 COPD 45 (20%) 4 (22.2%) 0.84 33 (17.9%) 12 (26.1%) 0.21
 CAD 125 (55.6%) 12 (66.7%) 0.38 101 (54.9%) 29 (63.0%) 0.32
 Prior MI 30 (13.3%) 6 (33.3%) 0.02 26 (14.1%) 8 (17.4%) 0.58
 Prior PCI 75 (33.3%) 7 (38.9%) 0.64 61 (33.2%) 15 (32.6%) 0.94
 Prior CABG 33 (14.7%) 4 (22.2%) 0.37 26 (14.1%) 9 (19.6%) 0.36
 ACI stenosis 22 (9.8%) 1 (5.6%) 0.58 19 (10.3%) 4 (8.7%) 0.74
 Atrial fibrillation 91 (40.4%) 9 (50.0%) 0.44 70 (38.0%) 24 (52.2%) 0.08
 Prior stroke 39 (17.3%) 2 (11.1%) 0.51 31 (16.8%) 9 (19.6%) 0.67
 Peripheral artery disease 28 (12.4%) 4 (22.2%) 0.28 21 (11.4%) 10 (21.7%) 0.07

Symptoms, n (%)
 Dyspnea NYHA ≥ III 207 (92.0%) 18 (100.0%) 0.22 168 (91.3%) 45 (97.8%) 0.13
 Syncope 30 (13.3%) 1 (5.6%) 0.35 23 (12.5%) 6 (13.0%) 0.92
 Prior cardiac decompensation 76 (33.8%) 10 (55.6%) 0.06 55 (29.9%) 23 (50.0%) 0.01

Echocardiographic findings
 LVEF, %, mean (SD) 54 (14) 49 (14) 0.15 54 (14) 52 (14) 0.47
 LVEF < 35%, n (%) 36 (16%) 6 (33.3%) 0.05 31 (16.8%) 10 (21.7%) 0.44
 PG mean, mmHg, median (IQR) 42 (32–52) 35 (24–47) 0.23 42 (32–52) 38 (24–47) 0.17
 PG max, mmHg, median (IQR) 68 (50–81) 58 (41–87) 0.44 68 (51–81) 61 (41–80) 0.29

Renal function
 eGFR, ml/min/1.73 m2, median (IQR) 63 (45–82) 63 (45–75) 0.70 63.01 (50–84) 60 (40–76) 0.02
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cardiac decompensation, and left-ventricular ejection frac-
tion < 30% (Table 1). The 30-day all-stroke rate after TAVI 
was 4.5% (n = 11) (Table 2). There were 7 major strokes 
(modified Rankin scale 4–5) and 4 minor stokes (modified 
Rankin scale 0–3). Thirty-day mortality in patients with 
postprocedural stroke was higher (36% vs. 6%; p < 0.001).

There was no association between 30-day mortality and 
STS-PROM score (p = 0.29), hs-CRP (p = 0.77) (Table 1). 
However, the preprocedural PCT levels were strongly asso-
ciated with 30-day mortality (p < 0.001). In a multivariable 
Cox analysis adjusted for the baseline variables associated 
with the primary endpoint, preprocedural PCT was the only 
independent predictor of 30-day mortality (HR 2.84; 95% 
CI 1.59–5.06; p < 0.001; Suppl. Table 1). ROC curve analy-
sis confirmed that the STS-PROM score had low predictive 
value for 30-day mortality (AUC 0.57, p = 0.29) (Fig. 1). 
In contrast, the preprocedural serum PCT concentration 
showed good predictive power for 30-day mortality in ROC 
curve analysis (AUC 0.75; p = 0.0003) (Fig. 1). A direct 
comparison between the AUC for 30-day mortality of the 
STS-PROM score and the PCT concentration demonstrated 
the superiority of baseline PCT (p = 0.05).

The 1-year all-cause mortality rate was 20% (n = 46). 
Patients who died within 1 year after transfemoral TAVI had 
a higher prevalence of atrial fibrillation, peripheral arterial 
disease and prior cardiac decompensation. They also showed 
lower postprocedural ejection fraction and eGFR. Higher 
preprocedural PCT and STS-PROM score were strongly 
associated with 1-year all-cause mortality (p < 0.0001 for 
preprocedural PCT and p = 0.01 for STS-PROM score). 
However, in a multivariable Cox analysis adjusted for the 

baseline variables associated with the primary endpoint, 
preprocedural PCT was the only independent predictor of 
1-year mortality (HR 1.90; 95% CI 1.17–3.11; p = 0.01; 
Suppl. Table 2).

ROC curve analysis revealed a good predictive power 
of preprocedural PCT for 1-year mortality (AUC 0.71, 
p < 0.0001, Fig. 2). Predictive power of STS-PROM score 

Table 2   Procedural characteristics according to endpoint

Values are given as number (%), median (IQR), or mean (SD)
ICU intensive-care unit, LVEF left-ventricular ejection fraction, PG pressure gradient

Variable 30-day mortality (n = 243) p value 1-year mortality (n = 230) p value

Survivors
(n = 225)

Non-survivors Survivors Non-survivors

(n = 18) (n = 185) (n = 46)

Procedural variables, median (IQR)
 Time of procedure, min 46 (37–60) 48 (36–83) 0.31 46 (37–60) 47 (37–70) 0.4
 Contrast amount, ml 100 (75–120) 120 (80–140) 0.09 100 (80–130) 100 (70–120) 0.4

Postprocedural findings
 Pacemaker implantation, n (%) 42 (18.7%) 1 (5.6%) 0.16 29 (15.8%) 9 (19.6%) 0.53
 Any vascular complication, n (%) 41 (18.2%) 2 (11.1%) 0.45 37 (20.1%) 5 (10.9%) 0.15
 Any bleeding, n (%) 36 (16.1%) 2 (11.8%) 0.63 26 (14.2%) 10 (22.7%) 0.16
 Stroke (major + minor), n (%) 7 (3.1%) 4 (22.2%) 0.005 6 (3.3%) 5 (10.9%) 0.03

Echocardiography
 LVEF, %, mean (SD) 57 (12) 50 (15) 0.07 57 (12) 53 (13) 0.03
 PG mean, mmHg, median (IQR) 10 (7–12) 10 (7–11) 0.95 10 (7–12) 8 (7–11) 0.18
 Aortic regurgitation ≥ II, n (%) 16 (7.5%) 2 (16.7%) 0.26 14 (8.0%) 4 (10.5%) 0.61

Fig. 1   Prediction of 30-day mortality. Receiver-operating character-
istics curve showing the predictive power of preprocedural PCT and 
STS-PROM score for 30-day mortality after TAVI
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for 1-year mortality was lower (AUC 0.66, p = 0.001), but 
was no significant difference between the AUCs of STS-
PROM score and preprocedural PCT in terms of 1-year 
mortality (p = 0.4).

An optimal PCT cut-off value of 0.06 ng/ml for both end-
points was determined. The baseline and procedural char-
acteristics of patients with low PCT (< 0.06 ng/ml; n = 158) 
and high PCT (≥ 0.06 ng/ml; n = 85) are shown in Table 3. 
Patients in the high-PCT group had a considerably worse 
clinical profile with a higher prevalence of diabetes, coro-
nary artery disease, prior myocardial infarction, peripheral 
artery disease, prior cardiac decompensation, lower glomer-
ular filtration rate, lower left-ventricular ejection fraction, 
and a higher STS-PROM score. Accordingly, Kaplan–Meier 
analysis showed a markedly higher incidence of 30-day mor-
tality (log rank = 12.1; p = 0.001; Fig. 3) and 1-year mor-
tality (log rank = 14.2; p = 0.0002 Fig. 3) for patients with 
PCT ≥ 0.06 ng/ml (Table 4).

Three patients had a preprocedural PCT > 0.5 ng/ml, 
which is a commonly accepted cut-off for sepsis [7]. One 
of these patients died at day 12 after TAVI. None of them 
suffered a stroke in this period. Sepsis is associated with 
a strong increase in short- and long-term mortality [5]. 
To ensure that a preprocedural PCT > 0.5 ng/ml had no 
impact on outcomes, we excluded these three patients and 
performed a second analysis. The results were comparable 
to those of the first analysis. Preprocedural PCT remained 
an independent predictor of 30-day and 1-year mortality 
(Suppl. Tables 3 and 4).

Discussion

Serum PCT is known to correlate with adverse cardiovas-
cular events. The present study examined the predictive 
value of preprocedural PCT in patients with severe aortic 
stenosis undergoing TAVI. The main findings are: (1) PCT 
is an independent predictor of 30-day and 1-year mortal-
ity after transfemoral TAVI; (2) PCT is superior to the 
STS score in predicting 30-day mortality; (3) a PCT cut-
off value of 0.06 ng/ml can reliably differentiate between 
patients with high and low mortality risk.

The established scores for risk assessment in patients 
undergoing TAVI, such as the STS-PROM score, were 
originally developed to predict operative mortality of car-
diac surgery in adults and are based on a patient popula-
tion that differs from the typical cohort of elderly TAVI 
patients with comorbidities. A number of studies that ana-
lyzed STS-PROM scores in the setting of TAVI yielded 
conflicting results regarding its predictive value in TAVI 
patients [11–14]. Our data showed that the STS-PROM 
score was not reliable in predicting 30-day mortality. 
Although it showed an association with 1-year mortality, 
it did not have high predictive power for this endpoint in 
the ROC analysis.

PCT is an important marker that is commonly used to 
indicate bacterial sepsis. It is produced in monocytes and 
parenchymal cells, and the expression of PCT-mRNA 
is strongly induced by circulating bacterial endotox-
ins [15–18]. Importantly, other inflammatory mediators 
such as interleukin-1β, interleukin-2, and tumor necrosis 
factor-α were also shown to stimulate the production of 
PCT [7, 15, 19, 20]. These inflammatory cytokines play a 
major role in the formation of atherosclerotic plaques. The 
recent CANTOS trial showed a significantly lower rate 
of cardiovascular events during anti-inflammatory ther-
apy with canakinumab, a monoclonal antibody targeting 
interleukin-1β, in patients with prior myocardial infarction 
and hs-CRP > 2 mg/l [21].

There is growing evidence linking PCT to an increased 
atherosclerotic burden and higher risk for adverse events 
in patients with cardiovascular disease. Erren et al. dem-
onstrated that elevated PCT concentrations correlated 
with the extent of atherosclerosis in patients with CAD 
and peripheral artery disease [7]. Furthermore, PCT was 
associated with higher mortality in patients with CAD, 
and PCT levels were higher in patients with ACS, 3-vessel 
CAD, and diabetes than patients with stable CAD, 1-vessel 
CAD, and without diabetes [15].

In the present study, preprocedural PCT was an inde-
pendent predictor of 30-day and 1-year mortality after 
TAVI. Patients with preprocedural PCT ≥ 0.06  ng/ml 
had a markedly higher prevalence of cardiovascular 

Fig. 2   Prediction of 1-year mortality. Receiver-operating character-
istics curve showing the predictive power of preprocedural PCT and 
STS-PROM score for 1-year mortality after TAVI
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comorbidities such as diabetes, CAD, peripheral artery 
disease, prior myocardial infarction, prior cardiac decom-
pensation, lower glomerular filtration rate, and lower left-
ventricular ejection fraction.

In addition, PCT was associated with a higher 30-day 
stroke rate after TAVI. Interestingly, most of the strokes 
in patients with PCT ≥ 0.06 ng/ml were periprocedural 
strokes that occurred within 48 h after TAVI, whereas there 
were no periprocedural strokes in the PCT < 0.06 ng/ml 

group. Periprocedural strokes are usually of embolic ori-
gin, as reported by several diffusion-weighted MRI studies 
[22–24] and are caused by atheromatous or calcified debris 
dislocated during aortic passage, retrograde passage of the 
aortic valve, balloon valvuloplasty, or deployment of the 
prosthesis [24–26]. The higher stroke rate is indicative 
of advanced atherosclerotic disease, which is a possible 
explanation for the increased PCT concentration.

Table 3   Baseline characteristics 
according to serum PCT level

Values are given as number (%), median (IQR), or mean (SD)
BMI body mass index, STS society of thoracic surgeons (low = STS < 4, intermediate = STS 4–8, high 
STS ≥ 8), hsCRP high-sensitivity C-reactive protein, CAD coronary artery disease, ACI Arteria carotis 
interna, MI myocardial infarction, PCI percutaneous coronary intervention, CABG coronary artery bypass 
grafting, COPD chronic obstructive pulmonary disease, NYHA New York Heart Association, LVEF left-
ventricular ejection fraction, PG pressure gradient, eGFR estimated glomerular filtration rate, MI myocar-
dial infarction

Variable PCT < 0.06 ng/ml 
(n = 158)

PCT ≥ 0.06 ng/ml (n = 85) p value

Age, years, mean (SD) 83 (5) 82 (6) 0.55
Female sex, n (%) 91 (57.6%) 51 (60.0%) 0.72
BMI, kg/m2, mean (SD) 27 (5) 28 (6) 0.34
STS score, median (IQR) 5.0 (3–6) 6.3 (4–8) 0.03
STS < 4, n (%) 40 (25.5%) 13 (15.7%) 0.08
STS 4–8, n (%) 85 (54.1%) 45 (54.2%) 0.99
STS ≥ 8, n (%) 32 (20.4%) 25 (30.1%) 0.09
Cardiovascular risk factors, n (%)
 Hypertension 150 (94.9%) 79 (92.9%) 0.57
 Diabetes 42 (26.6%) 36 (42.4%) 0.01
 Insulin 12 (7.6%) 15 (18.1%) 0.02
 Hypercholesterolemia 61 (38.6%) 35 (41.2%) 0.7

Clinical history, n (%)
 COPD 38 (24.1%) 11 (12.9%) 0.04
 CAD 78 (49.4%) 59 (69.4%) 0.003
 Prior MI 17 (10.8%) 19 (22.4%) 0.02
 Prior PCI 50 (31.6%) 32 (37.6%) 0.4
 Prior CABG 22 (13.9%) 15 (17.6%) 0.44
 ACI stenosis 17 (10.8%) 6 (7.1%) 0.9
 Atrial fibrillation 61 (38.6%) 39 (45.9%) 0.27
 Prior stroke 28 (17.7%) 13 (15.3%) 0.63
 Peripheral artery disease 14 (8.9%) 18 (21.2%) 0.007

Symptoms, n (%)
 Dyspnea NYHA ≥ III 144 (91.1%) 81 (95.3%) 0.24
 Syncope 23 (14.6%) 8 (9.4%) 0.25
 Prior cardiac decompensation 45 (28.5%) 41 (48.2%) 0.002

Echocardiographic findings
 LVEF, %, mean (SD) 60 (50–65) 55 (45–60) 0.08
 LVEF < 30%, n (%) 25 (15.8%) 17 (20.0%) 0.44
 PG mean, mmHg, median (IQR) 43 (33–52) 40 (29–49) 0.1
 PG max, mmHg, median (IQR) 68 (53–82) 64 (44–80) 0.2

Renal function
 eGFR, ml/min/1.73 m2, median (IQR) 67.20 (54–89) 50.99 (37–68)  < 0.001
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Our data did not show any correlation between outcomes 
and preprocedural hs-CRP levels, which is an established 
inflammatory marker of atherosclerosis. A number of studies 
associate hs-CRP with an increased risk of cardiovascular 

events [21, 27, 28]. These studies, however, were performed 
in younger populations with more favorable risk profiles. 
The results of a recent study by Ruparelia and colleagues, 
performed in a cohort similar to ours in terms of mean 

Fig. 3   Survival rate according to PCT level. Kaplan–Meier curves showing survival rate in patients with PCT ≥ 0.06 ng/ml and PCT < 0.06 ng/
ml. Dotted red line indicates day 30-day survival rate

Table 4   Procedural 
characteristics according to 
serum PCT level

Values are given as number (%), median (IQR), or mean (SD)
ICU intensive-care unit, LVEF left-ventricular ejection fraction, PG pressure gradient

Variable PCT < 0.06 ng/ml
(n = 158)

PCT ≥ 0.06 ng/ml
(n = 85)

p value

Procedural variables, median (IQR)
 Procedure duration, min 46 (36–62) 46 (39–58) 0.96
 Contrast medium, ml 100 (77–130) 90 (70–120) 0.19

Post-procedural findings
 ICU length of stay, days, median (IQR) 2 (2–3) 3 (2–5) 0.04
 Pacemaker implantation, n (%) 27 (17.1%) 16 (18.8%) 0.34
 Acute kidney injury, n (%) 14 (8.9%) 11 (12.9%) 0.32
 Any vascular complication, n (%) 30 (19.0%) 13 (15.3%) 0.47
 Any bleeding, n (%) 20 (12.7%) 18 (21.7%) 0.07

Echocardiography
 LVEF, %, mean (SD) 58 (11) 54 (13) 0.006
 PG mean, mmHg, median (IQR) 10 (7–12) 8 (6–12) 0.15
 Aortic regurgitation ≥ II, n (%) 13 (8.7%) 5 (6.7%) 0.6

Endpoints, n (%)
 30-day stroke (minor + major) 4 (2.5%) 7 (8.2%) 0.04
 30-day all-cause mortality 5 (3.2%) 13 (15.3%) 0.001
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age and risk profile, are consistent with our findings that 
preprocedural CRP does not predict outcomes after TAVI 
[29]. Therefore, PCT could be a more specific marker of 
advanced atherosclerosis than hs-CRP in elderly, high-risk 
populations.

The existing evidence shows that atherosclerotic bur-
den has a prognostic impact on mortality and stroke rate 
in patients with CAD undergoing percutaneous coronary 
intervention [30]. In patients undergoing TAVI, total aortic 
calcification burden is an independent predictor of cardiac 
and all-cause mortality [8]. Therefore, the ability of PCT 
to predict advanced atherosclerotic disease might explain 
its better predictive value for 30-day and 1-year mortality 
compared with the STS-PROM score. The combination of 
preprocedural PCT level and STS-PROM score could, thus, 
be used in clinical practice for a better risk assessment of 
patients considered for TAVI.

The study has several limitations. This is a single-center 
study of observational nature; thus, the observed associa-
tion may not be causal. Although the data were collected 
prospectively, this is a retrospective analysis. Investigation of 
the predictive value of preprocedural PCT for 30-day mor-
tality is limited by the small event count, thus, limiting the 
sample size. Our analysis, however, reflects a “real-world” 
patient collective rather than a highly selected trial popula-
tion, which strengthens the validity of our findings.

In summary, preprocedural PCT is an independent predic-
tor of 30-day and 1-year mortality after transfemoral TAVI. 
Patients with serum PCT > 0.06 ng/ml have a markedly 
worse cardiovascular profile. Further research is necessary 
to validate these findings and elucidate a possible associa-
tion of PCT with atherosclerotic burden and periprocedural 
stroke in TAVI patients.
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