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Abstract Background The logistic European System for Cardiac Operative Risk Evaluation
(logEuroSCORE) Il was developed to improve prediction of mortality in cardiac surgery.
However, no specific tools are available for risk prediction in transcatheter aortic valve
implantation (TAVI). The recently introduced EuroSCORE Il was compared with estab-
lished risk scores.

Patients and Methods We assessed 457 consecutive patients (80.5 4+ 7.1 years,
52.3% female) undergoing TAVI. Preoperative risk evaluation included logEuroSCORE
I, EuroSCORE Il, Society of Thoracic Surgeons (STS), Ambler, and Parsonnet scores.
Validity was assessed by receiver-operating characteristic (ROC) and area under the
curve (AUC).

Results A 30-day mortality was 9.6% (44/457). Calculated scores were logEuroSCORE |
22.0%, confidence interval (Cl) 21.0 to 24.6; EuroSCORE Il 7.0%, Cl 6.4 to 8.1; STS 7.9%,
Cl 7.7 to 9.5; Ambler score 6.9%, Cl 5.7 to 7.0; and Parsonnet score 23.8%, Cl 20.9 to
24.1.ROC analyses demonstrated no predictive value: logeuroSCORE | AUC 0.56, C1 0.47
to 0.65; EuroSCORE Il AUC 0.54, C1 0.46 to 0.63; STS AUC 0.57, Cl 0.49 to 0.66; Ambler
AUC 0.52, ClI 0.43 to 0.60; and Parsonnet AUC 0.51, Cl 0.43 to 0.60. Accuracy and
thresholds were measured on behalf of Youden index. Accuracy ranged between 44.2%
(Parsonnet) and 66.3% (logEuroSCORE I). Thresholds were logEuroSCORE | 26%, Euro-

Keywords SCORE Il 7%, STS 6%, Ambler 3%, and Parsonnet 19%.
= transcatheter aortic Conclusions No risk evaluation system provided acceptable predictive ability. Scores
valve implantation derived from conventional cardiac surgery failed in risk prediction for TAVI. Specific risk
= aortic valve disease tools are required. Until available, estimation of risk has to rely on judgment of an
= aortic stenosis interdisciplinary heart team regarding individual patient factors.
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Predicting Risk in Transcatheter Aortic Valve Implantation

Introduction

The logistic European System for Cardiac Operative Risk
Evaluation (logEuroSCORE) I has been developed to predict
operative mortality in patients undergoing cardiac surgery.1
Its accuracy in predicting mortality among surgical patients
of advanced age and/or high risk is imprecise.” It is impaired
by an overestimation of patients’ individual risk of mortality
and has been shown not to correlate with acute outcome.>
Consequently, the EuroSCORE II, a modified version of the
former logistic EuroSCORE 1, was introduced in 2011 for
patients undergoing cardiac surgery.* While in logistic Euro-
SCORE I, 17 binary patient-related factors are considered for
risk prediction, its follow-up model, the EuroSCORE II in-
cludes two additional clinical factors (New York Heart
Association classification, presence of insulin-dependent
diabetes) and more specific response options (e.g., renal
function according to creatinine clearance, more detailed
description of left ventricular function and pulmonary hy-
pertension) in risk analyses.

Surgical risk stratification systems are widely accepted as
tools to identify candidates for transcatheter aortic valve
implantation (TAVI) among high-risk patients with severe
aortic stenosis. In general, the logistic EuroSCORE I and the
Society of Thoracic Surgeons predicted risk of mortality
(STS-PROM) score>® are used with accepted cutoff values
of > 20 and > 10%, respectively, indicating high-risk of pre-
operative mortality. As TAVI is increasingly being used for
treatment of comorbid high-risk patients of advanced age and
indication is extended to patients with concomitant coronary
artery disease’ or predominant aortic regurgitation,® avail-
ability of a uniform and objective tool for decision making
regarding the adequate choice of treatment is desirable. Since
interventional techniques for treatment of severe aortic
stenosis became available for high-risk patients, the defini-
tion of “high risk” has been critical among these patients.
A reliable preoperative risk evaluation system designed
specifically for patients undergoing TAVI has not been thor-
oughly validated to date. The objective of this study was
to study the predictive reliability of five different surgical
risk scores for patients undergoing TAVI, including the new
EuroSCORE II.

Patients and Methods

Study Population and Data Collection

From January 2008 through August 2012, 457 consecutive
patients underwent transfemoral or transapical TAVI
(TA-AVI) using different commercially available devices at
our center. Patients were allocated to TAVI when deemed
unsuitable for conventional surgery due to contraindications
or high risk by the local interdisciplinary heart team consist-
ing of cardiologists and cardiac surgeons. Valve-in-valve or
combined procedures were excluded from analysis. For all
patients, logistic EuroSCORE I and STS-PROM were prospec-
tively calculated. Furthermore, EuroSCORE II, Ambler, and
Parsonnet scores were retrospectively calculated using web-
based calculators.**1% Logistic EuroSCORE I and Parsonnet
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score are available as additive and logistic regression models.
We calculated only the logistic regression model for both.
With the Ambler score, risk factors are entered in an additive
manner and can be transferred into a related probability of
death by use of a lookup table or the following relationships:
log odds = 1.36 — 1.75 x exp (1.45 — 0.0716 x S) and risk
of in-hospital death (%) = 100/[1 + exp (—log odds)], where
S is the sum of the risk scores for an individual patient.’

Statistical Analysis

Data are presented as absolute numbers and percentages for
categorical variables and mean values and standard devia-
tions for continuous variables. Dichotomous variables were
compared using Fisher exact test and continuous variables by
t tests. Correlations between scores are described by Spear-
man correlation coefficient r. A correlation coefficient of
0.5 to 1.0 suggests a strong positive correlation between
two variables, whereas coefficients between 0.3 to 0.5 and
0.1 to 0.3 indicate medium and small correlation. The dis-
criminatory power of the risk stratification systems was
evaluated using a cstatistic, the area under the receiver-
operating characteristic curve (ROC curve), with 95% confi-
dence interval (CI). A c-statistic of 0.5 indicates no predictive
ability, whereas a c-statistic of 1.0 would signify perfect
discrimination. If area under the curve (AUC) reaches 0.7,
the test is considered to be of acceptable predictive ability.
We calculated the Youden index (maximum of sensitivity
and specificity) to estimate an associated threshold to classi-
fy scores as positive/negative. Accuracy of the respective
scores was defined as the sum of correct positive and correct
negative predictions. Hosmer-Lemeshow goodness-of-fit test
was applied to assess calibration of the respective tests, whereas
a high p value and a low statistic indicate a well-calibrated test,
demonstrating that model prediction is not significantly differ-
ent from observed values. All statistical analysis was performed
using SPSS (Armonk, New York, United States) 19.0 or the
statistical package R version 2.12.2.

Results

Patients

A total of 457 patients underwent TAVI from March, 2008, to
February, 2012, at our center. All patients were deemed high
risk for surgery or inoperable by mutual agreement of a
dedicated heart team consisting of interventional cardiolo-
gists, cardiac surgeons, and imaging specialists. Transfemoral
and transapical access was used in 42.9% (196) and 57.1%
(261) patients. Different devices were used, with the majority
of patients receiving Edwards Sapien (Irvine, California,
United States) (47.9%, n =219) or Sapien XT (Irvine,
California, United States) (23.4%, n = 107) devices. The
Medtronic CoreValve (Minneapolis, Minnesota, United States)
was implanted in 62 patients (13.5%), JenaValve (Miinchen,
Germany) in 37 patients (8.1%), and Symetis Acurate
(Ecublens, Switzerland) in 18 patients (3.9%); 52.3% of pa-
tients were female (n = 239), mean age was 80.5 + 7.1 years.
Detailed summary of patient baseline demographics and risk
factors is provided in =Table 1.
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Table 1 Patient baseline demographics and risk factors
All patients (n = 457) LES | ES Il STS Ambler Parsonnet
Age (y) 80.5 £+ 7.1 v v v V2 v
Gender (female) 52.3% (239) v v v v v
NYHA functional class v v
NYHA | 2.4% (11)
NYHA II 12.3% (56)
NYHA 1l 70.2% (321)
NYHA IV 14.9% (68)
LVEF 30-50% 14.4% (66) v v v v v
LVEF < 30% 6.8% (31) v v v v v
EOA (cm?) 0.9 + 3.2
Mean/peak gradient (mm Hg) 36.1 + 18.4/61.9 + 28.4
Prior TIA/stroke 20.1% (92) VP Vo i
Coronary artery disease 45.5% (208) v
Extra-cardiac arthropathy 14.4% (166) v v v
Creatinine (mg/dL) 1.5+ 1.3 v v v v
Pulmonary hypertension > 60 mm Hg 16.8% (77) v v
COPD 25.4% (116) v v v
Previous cardiac surgery 22.0% (88) v v v v v

Abbreviations: LES I, logistic EuroSCORE I; ES II, EuroSCORE II; STS, Society of Thoracic Surgeons Predicted Risk of Mortality; NYHA, New York Heart
Association; LVEF, left ventricular ejection fraction; EOA, effective orifice area; TIA, transient ischemic attack; COPD, chronic obstructive pulmonary
disease; continuous variables as mean =+ standard deviation, categorical variables as percentages (n).

Note: Corresponding variables used for risk calculation in the respective scores are highlighted. Not all risk factors which are part of the presented

scores are displayed.
dAmbler score is the only score that categorizes age.

®In LES I and ES II, prior cerebrovascular events are comprised in the category “neurological dysfunction/poor mobility.”

Acute Mortality and Mean Scores

All-cause mortality was 9.6% (n = 44) at 30 days in this
high-risk patient population. Mean predicted mortality by
EuroSCORE II was 7.0 & 5.9% and therefore lower than the
observed mortality. Mean calculated scores are illustrated
in =Table 2. The PROM by EuroSCORE II in patients who
deceased during 30-day follow-up was not significantly
higher than in those who survived 30 days after the pro-
cedure with 6.8 and 7.1%, respectively (p = 0.826). Similar
results were observed for the other tested scores, as the
deceased patients did not have higher scores compared
with survivors (p = 0.3-0.8). For detail, see =~Table 2
and ~Fig. 1.

Table 2 A 30-day mortality and mean risk scores

Mortality to 30 days 9.6% (44)
Logistic EuroSCORE | 22 + 13.5%
EuroSCORE Il 7.0 £ 5.9%
STS-PROM 7.9 £5.7%
Ambler score 6.9 + 5.4%
Parsonnet score 23.8 + 13.0%

Abbreviations: EuroSCORE, European System for Cardiac Operative Risk
Evaluation; STS-PROM, Society of Thoracic Surgeons predicted risk of
mortality.
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Correlation of Scores

There was a strong linear correlation between logEuroSCORE
I and EuroSCORE II in TAVI, as Spearman correlation coeffi-
cient r was 0.708, 95% CI 0.657 to 0.752 (p < 0.01).
The logEuroSCORE I and STS-PROM correlated moderately
(r =0.558, 95% CI 0.489-0.619), as well as the EuroSCORE II
and STS-PROM (r = 0.501, 95% CI 0.427-0.569). Correlation
matrix of all other tested scores revealed medium correlation
with r = 0.3 to 0.5.

Predictive Ability According to ROC Analysis

ROC analysis was performed for our large TAVI patient cohort.
It revealed none of the tested risk stratification systems

Surviver

Parsonnet mcelud-——L p
LESI  pmer

aTs St

Lesn e,

Ambler ~ Surwver

Fig. 1 Mean risk scores of survivors and deceased patients. LES I,
logEuroSCORE I; LES II, EuroSCORE 1.
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to possess adequate predictive ability for acute mortality
after TAVI: EuroSCORE II AUC 0.54 (95% CI 0.46-0.63),
logEuroSCORE I AUC 0.56 (95% CI 0.47-0.65), STS-PROM
AUC 0.57 (95% CI 0.49-0.66), Ambler score AUC 0.52 (95%
CI 0.43-0.60), and Parsonnet score AUC 0.51 (95% CI 0.43-
0.60). Comparison of EuroSCORE II to the other tested scores
regarding AUC revealed no significant advantage (p > 0.5 in
all cases). Derived accuracy of the respective scores was low:
EuroSCORE II 63.8%, logEuroSCORE I 66.3%, STS-PROM 48.7%,
Ambler score 17.8%, and Parsonnet score 44.2%. For detail,
see =Table 3.

Estimated Thresholds by Youden Indices

In accordance to Youden indices, a calculated cutoff value of
7% in EuroSCORE II corresponds to an estimated value of 26%
in logEuroSCORE 1 for our cohort (see =Fig. 2). Highest
specificity was reached by logEuroSCORE 1 (68.6%), at an
estimated threshold of 26%. Threshold in STS-PROM was
6%. Highest sensitivity of all scores was reached by the Ambler
score (97.7%), but only provided a maximum specificity of
8.9%, at an estimated threshold for classification as high risk of
3%. Threshold was 19% in Parsonnet score. According to the
estimated thresholds, deaths were not predicted by Euro-
SCORE 1II in 25 cases (56.8%), in logEuroSCORE I in 27 cases
(61.4% of deaths), in STS-PROM in 13 cases (29.5%), Ambler
score in 1 case (2.3%), and Parsonnet score in 21 cases (47.7%).
For detail of ROC analyses and Youden indices in all tested
scores, see =Figs. 2 and 3.

Performance of EuroSCORE Il in Different Risk Levels

Patients were furthermore divided into three levels of risk
classification by EuroSCORE II, to evaluate the ability of
discrimination between low-, intermediate-, and high-risk
patients. The defined levels were low risk (EuroSCORE II
< 3%), intermediate risk (EuroSCORE II 3-7%) and high risk
(EuroSCORE 1II > 7%). Thirty-day survival decreased from
low-risk (92.9%) to intermediate-risk (90.6%) and high-risk
patients (88.3%), although this was not significant
(p = 0.490). A division into subgroups of “non-high risk”
(EuroSCORE II< 7%) and “high risk” (EuroSCORE II > 7%) by
threshold estimation of Youden index revealed lower survival

Table 3 Summary of predictive performance of tested scores in
our TAVI cohort

Score AUC (95% ClI) Threshold | Accuracy
(%)

Logistic 0.56 (0.47-0.65) | 26 66.3
EuroSCORE |

EuroSCORE Il | 0.54 (0.46-0.63) | 7 63.8
STS-PROM 0.57 (0.49-0.66) | 6 48.7
Ambler 0.52 (0.43-0.60) | 3 17.8
Parsonnet 0.51 (0.43-0.60) | 19 44.2

Abbreviations: AUC, area under the curve; Cl, confidence interval;
EuroSCORE, European System for Cardiac Operative Risk Evaluation;
STS-PROM, Society of Thoracic Surgeons predicted risk of mortality;
TAVI, transcatheter aortic valve implantation.
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Fig. 2 cstatistic of logistic EuroSCORE Il. Ppv, positive predictive
value; npv, negative predictive value.

rates in the high-risk cohort, but this was not significant
either (91.1 vs. 87.8%, p = 0.247).

Results from Hosmer-Lemeshow Test

Regression analyses made by Hosmer-Lemeshow goodness-
of-fit test revealed that risk prediction of all tests was not
significantly different from the observed events because
p value was more than 0.05 in all tested models (EuroSCORE
II p=0.133; logEuroSCORE I p = 0.389; STS p = 0.707;
Ambler p = 0.969; Parsonnet p = 0.782) and therefore the
estimates fit to our data at an acceptable level.

Predictive Ability According to Access

Subgroup analysis of transfemoral and TA-AVI patients re-
vealed no statistical difference compared with our findings in
the overall TAVI cohort, as AUC was below 0.7 for all tested
scores in the separate groups.

Discussion

The EuroSCORE II has recently been introduced to improve
preoperative risk stratification in cardiac surgery.® Its dis-
criminative capacity in patients undergoing cardiac surgery
with a low- to medium-risk profile has recently been dem-
onstrated.!’ As the logEuroSCORE I is widely being used to
categorize patients eligible for TAVI, it seems possible that the
EuroSCORE Il will equally serve as a benchmark for inoperable
candidates.

We present an evaluation of the EuroSCORE II in a real
world, clinical experience of 457 TAVI patients. Furthermore,
we describe the predictive ability of the EuroSCORE II in
comparison to four other systems of cardiac preoperative risk
evaluation.

Overall mortality at 30 days was 9.6% (n = 44) and corre-
sponds to mortality rates reported in the literature.''3
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Fig. 3 cstatistics of tested scores.

LogEuroSCORE I and Parsonnet score overestimated observed
mortality with 22.04 and 23.84%, respectively, whereas
mean EuroSCORE II, Ambler score, and STS-PROM tended to
underestimate mortality. These results give the impression
that mortality would be lower if surgical aortic valve replace-
ment (AVR) had been performed. It should be mentioned that
there are some risk factors existent in the study patient
population which are not reflected by the analyzed scores,
the most important one among them being frailty. These risk
factors are evidently more frequent among TAVI patients
compared with surgical candidates and should be taken
into consideration when judging mortality rates.

For all tested scores, survivors had similar mean scores
compared with deceased patients, without significant differ-
ences (=Fig. 1). ROC curve analyses revealed that none of the
five tested scores was a reliable predictor of mortality. AUC
was highest in STS-PROM (0.57) but did not reach a value
of 0.7 and does therefore not serve as a reliable predictor of
perioperative mortality.

Even though the EuroSCORE Il is an adequate predictor of
mortality in a standard patient cohort undergoing cardiac
surgery,'" with an AUC of approximately 0.85 (95% CI 0.83-
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0.87), this observation can obviously not be transferred to
a high-risk population undergoing TAVI. Discrimination of a
risk model depends on the heterogeneity of the case mix. It
will by definition be poorer in a population consisting only of
high-risk patients. The EuroSCORE Il was developed by means
of large patient databases predominantly undergoing coro-
nary surgery, and no TAVI patient has been in the database for
score development. Therefore, it may not be valid in specific
subgroups, particularly high-risk patients receiving novel
valve intervention. This observation does not seem unexpect-
ed; nevertheless, in the absence of specific risk prediction
tools for TAVI, the logEuroSCORE I was introduced into clinical
routine for TAVI evaluation, leading to misinterpretation. Our
observations imply that conventional risk scores may only be
valid for surgical candidates.

Concerning the different technical approaches of a TAVI
procedure with transfemoral and transapical being the most
widely used, subgroup analysis did not reveal significant
differences in predictive capability either, as the maximum
AUC was 0.63 for logEuroSCORE I in transapical (TA) TAVI and
0.61 for STS-PROM in transfemoral (TF) TAVI. A similar
observation was made by Watanabe et al in an analysis of
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453 TAVI patients.'* They observed an AUC of 0.68 for Euro-
SCORE 1I in the overall patient cohort and emphasized its
inadequateness in predicting mortality after TAVLI. In contrast
to our study, their series indicated the EuroSCORE Il had more
precise performance in transfemoral patients, reaching an
AUC of 0.75 (95% C1 0.63-0.88, p = 0.01) and it was therefore
judged as an acceptable predictor of 30-day mortality. Similar
to our observations, other tested systems (logEuroSCORE I,
STS-PROM) also failed ROC analysis and were not adequate
predictors. Stdhli et al stated that the EuroSCORE 1I is a
superior predictor compared with logEuroSCORE I and STS-
PROM (AUC = 0.7)."> A similar observation was made by
Sedaghat et al, who state that the logEuroSCORE I reflects
1-year mortality accurately, while EuroSCORE 1I is a better
predictor of 30-day mortality.'® AUC in EuroSCORE II re-
ported by these authors appears higher than in our cohort;
however, AUC gets imprecise and 95% Cl broader with smaller
patient populations. The presented patient populations by
Sedaghat et al and Stahli et al were relatively small (206 and
350 patients vs. 457 patients in our cohort), and confidence
intervals for AUC in EuroSCORE II overlapped between ours
and the reported studies (e.g.,0.70[95% C10.61-0.78] in Stahli
et al vs. 0.54 [0.46-0.63] in our group), suggesting that
differences in AUC are not significant.

Furthermore, cohorts reported by Stihli et al as well as
Sedaghat et al consisted mainly of patients treated via trans-
femoral access (83% in Stdhli et al and 100% in Sedaghat et al),
whereas in our cohort, 57.1% of patients received TA-AVL
Possibly, different access routes may have contributed to the
observed difference in AUC. In addition, mortality rates
differed (9.1% in our cohort vs. 6.8% in Sedaghat et al) as
well as some baseline characteristics (mean age: 82.2 vs. 80.5)
and mean score values.

In a recent publication, the EuroSCORE II was evaluated in
a small group of 76 TA-AVI patients and its performance
compared with conventional AVR.!” The authors found that
correlation between logEuroSCORE I and EuroSCORE II was
poor in TAVI, with correlation coefficient of only 0.382. A
stronger correlation between logEuroSCORE I and EuroSCORE
II was present in our cohort (0.708). While in our cohort
sensitivity and specificity of all tested scores was poor,
Goetzenich et al stated that the STS-PROM was high in
specificity but very low in sensitivity, the logEuroSCORE I
high in sensitivity and fair in specificity. In contrast to our
findings, the STS-PROM had the lowest predictive ability of
all scores in their TA-AVI cohort (AUC 0.561). Youden index
calculated a cutoff value of 2.8% for EuroSCORE II in their
entire population (TA-AVI + AVR), with a peak sensitivity of
100% and a fair specificity of 67%. This observation may be
due to the small proportion of TAVI patients in their cohort,
as the majority underwent surgical aortic-valve replacement
(SAVR). In contrast, we calculated the maximum Youden
index at a threshold of 7% in EuroSCORE II, within acceptably
low sensitivity (50.0%) and specificity (65.3%). With this
cutoff value, the EuroSCORE II consequently defined 163
patients as “high risk,” whereas 25 patients were defined as
“non-high risk” below the EuroSCORE II of 7% but died within
30 days of follow-up. In our experience, the poorest test was

Silaschi et al.

the Ambler score with the lowest accuracy of all tested scores
of 17.8%. In daily clinical routine, it is rapidly obtained and
variables are easily acquired. Nevertheless, it tested the
majority of our cohort positive. This was because threshold
was low (3%), and the majority of patients was characterized
as high risk as their mean Ambler score was 6.9 + 5.4%. The
highest specificity was provided by the logEuroSCORE I
(68.6%), which to date has been the standard tool in daily
clinical TAVI evaluation. For detail, see =Figs. 2 and 3. In our
experience, none of the tested scores was useful in prediction
of mortality in TAVI patients, whereas in other publications,
this observation was not as obvious as in ours. Watanabe et al
reported an acceptable prediction of mortality by EuroSCORE
1l in transfemoral TAVI patients but a poor overall ability.*
Goetzenich et al described a good correlation of EuroSCORE II
with acute outcome, but demanded an establishment of
generalized cutoff values to identify suitable TAVI candi-
dates.'” Whether a safe threshold for high-risk patients in
TAVI can be provided by EuroSCORE II or whether different
systems of preoperative risk stratification have to be estab-
lished must be further evaluated in larger patient cohorts.
The poor performance of EuroSCORE II and other widely
used scores in TAVI emphasizes the need for new scores,
designed and calibrated for this particular subgroup of pa-
tients. As a consequence, novel risk stratification tools spe-
cifically designed for TAVI were published recently, one of
the most important to mention being the SURTAVI model.'®
The authors emphasized that routinely used scores do not
correlate uniformly (e.g., STS and logEuroSCORE I) and there-
fore fail to provide standardized allocation of a patient to
either TAVI or AVR. In our sample, logEuroSCORE I and STS-
PROM correlated moderately. As the status “high risk” is often
defined by the criterion “logEuroSCOREI > 20% or STS-PROM
> 10%,” there should at least be a strong positive correlation
between the respective scores, to provide a universally valid
allocation to a high-risk patient cohort. The principles of the
SURTAVI model are based on the division of TAVI candidates
into three risk levels (low-, intermediate-, and high risk),
dependent on the factor age and the number of additional risk
factors present. Ten risk factors were defined by the authors,
with several risk factors known from previous scores and
supplemented by the factor frailty defined by the presence of
at least one out of three variables: (1) Katz score “activities of
daily living,” (2) ambulation “walking aid/assist,” and
(3) diagnosis of (pre)dementia.18 Variables constituting a
contraindication for TAVI were excluded from the model
(e.g., coronary artery disease not amendable to percutaneous
coronary intervention (PCI), infectious endocarditis). The
SURTAVI model was tested in the Rotterdam database on
patients with aortic stenosis undergoing either AVR or TAVI
and verified by the fact that mortality differed significantly
between the three levels of risk stratification (p < 0.001).
Nevertheless, the model was retrospectively tested on a total
amount of 1,082 cases and has not yet been validated and
needs further evaluation in clinical practice. Besides the
SURTAVI model, the German Aortic Valve Disease Score
(AKL-Score) has been developed recently for isolated aortic
valve procedures and is based on data from 11,794 patients
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who received isolated AVR or TF-TAVL. Fifteen variables were
identified to have significant impact on 30-day survival. The
performance of the AKL-Score was assessed with ROC analysis
and Hosmer-Lemeshow test and showed that predictive
power was acceptable. AUC was 0.808 in ROC analysis
and p = 0.776 in Hosmer-Lemeshow test, respectively.'
Hosmer-Lemeshow test revealed good calibration of all
tested scores in our analysis. Moreover, this risk stratification
model was calibrated on a mixed patient population that
included surgical procedures and did not comprise trans-
femoral TAVI patients. A possible validity of the AKL-Score for
TAVI candidates alone must further be evaluated in clinical
practice.

Limitations

This is an observational, retrospective single-center study and
as in any retrospective analysis may contain hidden bias.
Therefore, conclusions drawn from results of our analyses
have to be interpreted with caution. Furthermore, several risk
scores such as the Northern New England and the New York
State Score were omitted from the present article and not
taken into account for conclusions.

Conclusion

None of the five tested risk stratification systems including
the new EuroSCORE II provided adequate prediction of acute
mortality in our large routine TAVI cohort. Likely, scoring
systems derived from classic cardiac surgery databases are
inadequate for risk prediction in TAVI patients. Therefore,
specific risk models are needed for high-risk patients under-
going TAVI. Recently, the SURTAVI model and the AKL-Score
were developed for clinical use. These new models need to be
tested in clinical routine and proof of validity is pending at
present. Until then, evaluation of perioperative risk has to rely
on clinical judgment of individual patient factors by an
interdisciplinary heart team consisting of cardiologists and
cardiac surgeons.
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