Original paper

Female gender and the clinical and periprocedural
profile and clinical outcomes of transcatheter aortic valve
implantation: experiences of a tertiary Polish centre

Krzysztof Wilczek?, Piotr Chodér?, Maciej Dyrbus?, Michat Hawranek?, tukasz Wtoch?, tukasz Pyka’,
Tomasz Hrapkowicz*, Michat Zembala®*, Zbigniew Kalarus?, Mariusz Gasior!

131 Department of Cardiology, Faculty of Medical Sciences in Zabrze, Medical University of Silesia in Katowice, Poland

2Department of Cardiology, Congenital Heart Diseases and Electrotherapy, Medical University of Silesia in Katowice, Silesian Centre for
Heart Diseases in Zabrze, Poland

3Student Scientific Society, 3" Department of Cardiology, School of Medical Sciences in Zabrze, Medical University of Silesia in Katowice,
Poland

“Department of Cardiac, Vascular, and Endovascular Surgery and Transplantology, Medical University of Silesia, Katowice, Poland

Adv Interv Cardiol 2020; 16, 4 (62): 436—443
DOI: https://doi.org/10.5114/aic.2020.101769

Abstract

Introduction: Despite the establishment of multiple factors influencing short- and mid-term outcomes in patients treated with
transcatheter aortic valve implantation (TAVI), the real-world data on the association between gender and outcomes after TAVI
remain conflicting.

Aim: To evaluate the association of female gender with the clinical and periprocedural characteristics along with in-hospital,
short- and medium-term outcomes of patients treated with TAVI in comparison with male patients.

Material and methods: Data from the prospective, single-centre registry of consecutive patients with severe AS referred for TAVI
from 26 November 2008 to 31 December 2018 were analysed retrospectively. The study population comprised 275 patients who
were divided by gender. The primary endpoint of the study was all-cause mortality at 1 year.

Results: Women constituted 132 (48.0%) of the overall population. Women were significantly older, but had a significantly high-
er left ventricular ejection fraction (LVEF) and had less frequently undergone coronary artery bypass grafting (CABG) before TAVI. The
implantation success rate was comparable between genders, but women less frequently required implantation of a pacemaker after
TAVI, although they more frequently required blood transfusion due to severe bleeding. The primary endpoint occurred in 13.6% of
women and 7.7% of men (p = 0.12).

Conclusions: Despite advanced age and prevalence of cardiovascular risk factors, the overall short- and medium-term mortality
in patients treated with TAVI in our analysis of the real-world population remains relatively low. Although women seemed to have
a slightly better clinical baseline profile, their in-hospital, 30-day, 6-month and 12-month outcomes did not differ significantly from
the male patients.
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Summary

Although the influence of gender on the outcomes of patients treated with transcatheter aortic valve implantation (TAVI)
has been analysed in multiple randomized trials and registries, there is still no certainty on their association. In our study, 275
patients who underwent TAVI in a tertiary cardiovascular centre were divided according to gender and compared with regard
to characteristics and short- and mid-term outcomes. In the study, the post-TAVI outcomes did not differ significantly between
genders (p log rank = 0.18). Our analysis reflects the real-life practice, emphasizing that the availability and therapeutic
schemes should be similar for men and women treated with TAVI in Poland.
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Introduction

Since the introduction of transcatheter aortic valve
implantation (TAVI) into clinical practice in 2002, the
strategy of treatment for severe aortic stenosis (AS) has
seen a dramatic diversion from the open-heart surgical
valve replacement towards less invasive, transcatheter
intervention. The large randomized trials and registries
have demonstrated that TAVI is feasible and safe in pa-
tients with high- or medium surgical risk, which has been
recently confirmed in the low-risk population the low-risk
population as well [1-4]. Therefore, with a wider adop-
tion of less invasive, more minimalistic strategies of TAVI,
the number of TAVI procedures performed each year will
see a significant growth in the next years [5].

Despite the identification of multiple risk factors for
worse outcomes after TAVI, the impact of gender is still
debatable, mostly due to the large discrepancy between
the published studies and the analysed populations [6-8].

Aim

The aim of this study was to assess the differences
in the clinical and periprocedural characteristics between
women and men undergoing TAVI in a tertiary Polish cen-
tre over a period of more than 10 years and evaluate the
presence of possible differences in outcomes between
them.

Material and methods

Data from a prospective, single-centre registry of con-
secutive patients with severe AS referred for TAVI from
November 2008 to December 2018 were analysed retro-
spectively. The primary aim of the registry is to assess the
outcomes of all patients treated with TAVI in our facility
as far as safety, efficacy and cost-effectiveness are con-
cerned. The details of the registry have been presented in
previously published manuscripts [9-12].

In brief, all patients included in the registry were hos-
pitalized in a tertiary cardiovascular centre with cardiac
surgery department due to echocardiographically de-
termined severe symptomatic AS with aortic valve area
(AVA) of < 1 cm? and/or < 0.6 cm?/m2.The decision for
the referral to the TAVI was based on either high surgical
risk (> 20% according to the Logistic EuroSCORE and/or
> 10% according to the Society of Thoracic Surgeons
(STS) score) or other comorbidities that deemed the pa-
tient inoperable. Hence, the registry included patients
with lower surgical risk as well, but with comorbidities
not included in the risk scores. Such cofactors included
porcelain aorta or previous radiotherapy of the thorax
and were assessed by the Heart Team.

The TAVI was performed in the Cardiac Catheterization
Laboratory or Hybrid Operating Theatre depending on the
discretion of the operators and the valve was implanted
either via transfemoral, transapical, trans-subclavian or
direct aortic access. The majority of transfemoral access
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procedures were performed under local anaesthesia with
conscious sedation and vascular closure devices. The
remaining transfemoral procedures and all procedures
performed via other accesses were carried out in general
anaesthesia. The procedures were performed as a routine
TAVI as described elsewhere [13]. Before the procedure,
the Heart Team discussed the optimal approach includ-
ing the necessity for balloon aortic valvuloplasty (BAV) as
a bridge to TAVI or percutaneous coronary intervention
(PCI) for the complex treatment of coronary artery disease
(CAD) before TAVI. The primary endpoint of the study was
all-cause mortality at 1 year from the procedure.

The definitions were established in accordance with
the VARC-2 criteria [14]. Severe bleeding was identified as
causing the loss of haemoglobin by more or 3 g/d! or re-
quiring transfusion or bleeding constituting the significant
risk of harm at the discretion of the clinician in charge.

The demographic, baseline clinical, and angiograph-
ic data collected during hospitalization were obtained
from our institutional database. The follow-up data with
accompanying exact dates of death and NYHA function-
al status were obtained at the routine visits after TAVI
conducted at 30 days, 6 months and 12 months in the
outpatient clinic.

Statistical analysis

The statistical analysis includes the comparison of
baseline clinical and periprocedural characteristics, and
the 30-day, 6-month and 12-month adverse events. The
analysed variables are expressed as numbers and per-
centages. The normality of the distribution was assessed
using the Shapiro-Wilk test and the continuous variables
were summarized using the arithmetic mean with stan-
dard deviation for data following normal distribution
or the median with the first and third quartile for data
demonstrating a non-normal distribution. Categorical
variables were presented using frequency tables for both
absolute numbers and percentages. If the distribution
was normal, Student’s t-test was used for independent
or dependent values, and for the comparison of non-nor-
mally distributed variables the Mann-Whitney U-test was
performed. The differences between the qualitative pa-
rameters were assessed using the y? test with Yates’s
correction, and Fisher’s exact test if the analysed popula-
tions were insufficiently represented.

The cumulative death rates were analysed using
the Kaplan-Meier method with the log-rank test per-
formed to compare the survival curves between genders.
A two-sided p-value < 0.05 was considered significant.
The Statistica 10 (StatSoft Inc., Tulsa, Oklahoma) soft-
ware was used for all calculations.

Results

Between November 2008 and December 2018, 382
TAVI procedures were performed in our facility, of which
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Table 1. Clinical characteristics of the analysed population according to gender

Parameter Overall Women Men P-value
(women
vs. men)

Age, median [Q1-Q3] 79 [73-83] (275/275) 80 [74-84] (132/132) 77 [72-82] (143/143) 0.001

(n/N)

BMI [kg/m?], 27.1[24.2-31.1] (270/275) 27.0[22.6-31.2] (130/132) 27.3[25.3-30.8] (141/143) 0.08

median [Q1-Q3] (n/N)

BSA [m?], 1.84 [1.70-1.99] (270/275) 1.76 [1.65-1.91] (130/132) 1.90 [1.78-2.01] (140/143) 0.001

median [Q1-Q3] (n/N)

Logistic EuroSCORE %, 23.3[13.2-33.3] (263/275) 22.1[13.4-30.3] (128/132) 24.0[12.0-36.9] (135/143) 0.67

median [Q1-Q3] (n/N)

STS %, median [Q1-Q3] 5.0 [3.4-7.6] (137/275) 5.7 [3.7-9.4] (64/132) 4.5[3.0-6.8] (73/143) 0.02

(n/N)

NT-proBNR 2041.5 [797.0-4018.0] (250/275) 1698.0[797.0-3422.0] (119/132) 2276.0 [764.0-5363.0] (131/143) 0.21

median [Q1-Q3] (n/N)

6-MWT [m], 245.5 [126.0-315.0] (193/275) 189.0 [106.4-275.3] (94/132) 284.0[186.0-325.0] (99/143) < 0.001

median [Q1-Q3] (n/N)

Smokers % (n/N) 32.0 (84/262) 14.4 (18/125) 48.1 (66/137) < 0.001

Diabetes % (n/N) 46.5 (127/273) 49.6 (65/131) 43.7 (62/142) 0.32

Hypertension % (n/N) 80.1 (220/272) 84.7 (111/131) 773 (109/141) 0.11

eGFR [ml/min/1.73 m?], 57.6 [45.0-65.0] (232/272) 55.0 [43.0-62.5] (109/132) 60.0 [49.5-65.8] (123/142) 0.06

median [Q1-Q3]

Prior MI % (n/N) 35.3 (96/272) 32.1(42/131) 38.3 (54/141) 0.28

NYHA | % (n/N) 2.3 (6/266) 1.6 (2/138) 2.9 (4/138) 0.14

NYHA Il % (n/N) 34.2 (91/266) 30.5 (39/128) 37.7 (52/138)

NYHA 11l % (n/N) 56.4 (150/266) 60.2 (77/128) 52.9 (73/138)

NYHA IV % (n/N) 7.1 (19/266) 7.8 (10/128) 6.5 (9/138)

Prior aortic surgery 6.1 (15/245) 5.1 (6/117) 7.0 (9/128) 0.60

% (n/N)

Prior PPM implantation 18.1 (48/265) 13.5 (17/126) 22.3 (31/139) 0.08

% (n/N)

AF % (n/N) 33.0 (84/253) 29.1 (35/120) 36.8 (49/133) 0.23

Prior CABG % (n/N) 34.6 (93/269) 18.6 (24/129) 49.3 (69/140) < 0.001

PCl in the last 3 months 216 (56/259) 216 (27/125) 21.6 (29/134) 0.99

% (n/N)

Prior stroke % (n/N) 10.0 (26/259) 7.2 (9/125) 12.7 (17/134) 0.15

LVEF, % median [Q1-Q3]  50.0 [38.0-55.0] (260/275) 52.0 [45.0-55.0] (125/132) 46.0 [32.0-54.0] (135/143) < 0.001

(n/N)

AVA [cm?], 0.69 [0.50-0.80] (238/275) 0.60[0.50-0.78] (106/132] 0.70 [0.55-0.80] (132/143) 0.004

median [Q1-Q3] (n/N)

Annulus diameter TTE 23.0[21.0-24.5] (207/275) 21.0 [20.00-23.00] (95/132) 24.0[22.0-25.0] (112/143) < 0.001

[mm], median [Q1-Q3]

(n/N)

Annulus diameter TEE 233 £2.4 (96/275) 22.0 £1.6 (41/132) 243 £2.5 (55/143) < 0.001

[mm], mean + SD (n/N)

Max Ao velocity [m/s], 4.26 [3.82—4.70] (112/275) 4.20[3.66-4.70] (57/132) 4.34[3.90-4.70] (55/143) 0.40

median [Q1-Q3] (n/N)

TG mean [mm Hgl, 45 [37-56] (245/275) 46 [40-59] (114/132) 45 [34-55] (131/143) 0.11

median [Q1-Q3] (n/N)

Mitral regurgitation 26.6 (64/241) 33.0 (38/115) 0.6 (26/126) 0.04

(moderate to severe)
% (n/N)

AF — atrial fibrillation, Ao — aortic, AVA — aortic valve area, BMI — body mass index, BSA — body surface area, CABG — coronary artery bypass graft surgery, eGFR
— estimated glomerular filtration rate, LVEF — left ventricular ejection fraction, MI — myocardial infarction, NT-proBNP — N-terminal pro b-type natriuretic peptide,
NYHA — New York Heart Association, PCl — percutaneous coronary intervention, PPM — permanent pacemaker, STS — Society of Thoracic Surgeons, TEE — transoesoph-
ageal echocardiography, TG — transvalvular gradient, TTE — transthoracic echocardiography, 6-MWT — 6 minute walk test.
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275 with detailed clinical, periprocedural and postpro-
cedural data were available for this analysis. Women
constituted 48.0% of the overall population, while men
comprised the remaining 52.0% of patients. There were
significant differences between genders in terms of clin-
ical characteristics (Table 1). Women were significantly
older, had smaller body surface area, and a significantly
higher STS surgical risk score. Moreover, before the pro-
cedure, their exercise capacity measured in the 6-minute
walk test was significantly worse than in men.
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In contrast, 48.1% of men were active or former
smokers and 49.3% of men had undergone CABG prior to
TAVI. The average left ventricular ejection fraction (LVEF)
value was on average 6% higher in women, while the
median AVA was significantly lower. No other significant
clinical differences were observed between the groups.

There were no differences in the vascular access
route between genders, with 65.1% of all procedures per-
formed transfemorally (Table I1). Moreover, there were no
differences in the location of the procedures, as 57.4% of

Table IlI. Periprocedural characteristics of the analysed population according to gender

Parameter Overall Women Men P-value
(women vs.
men)
Vascular access, % (n/N): 0.34
Transapical access 20.4 (52/255) 24.0 (29/121) 17.2 (23/134)
Transaortic access 4.3 (11/255) 5.0 (6/121) 3.7 (5/134)
Transfemoral access 65.1 (166/255) 62.0 (75/121) 67.9 (91/134)
Surgical femoral access 30.1 (50/166) 38.7 (29/75) 23.1(21/91) 0.041
Valve type, % (n/N): 0.006
Edwards Sapien (any generation) 13.4 (42/275) 19.7 (26/132) 11.2 (16/143)
Boston Acurate 29.5 (81/275) 34.1 (45/132) 25.2 (36/143)
Medtronic CoreValve (any generation) 55.3 (152/275) 46.2 (61/132) 63.6 (91/143)
Location of the procedure: 0.94
Cath lab, % (n/N) 42.6 (120/275) 44.0 (58/132) 42.0 (62/143)
Hybrid room, % (n/N) 57.4 (162/275) 59.8 (79/132) 58.0 (83/143)
BAV performed, % (n/N) 87.3 (227/260) 89.6 (112/125) 85.2 (115/135) 0.29
Sheath size [mm], median [Q1-Q3] (n/N) 18 [14-18] (255/260) 18 [14-18] (123/125) 18 [17-18] (132/135] 0.99
Vessel closure technique, % (n/N): 0.11
Additional manual compression 7.3 (18/244) 8.4 (10/118) 6.4 (8/126)
Surgical closure 49.1 (120/244) 53.3 (63/118) 42.9 (54/126)
Vascular closure device 43.4 (106/244) 38.1(45/118) 48.4 (61/126)
Implantation success 96.8 (242/250) 95.0 (115/121) 98.5 (127/129) 0.13
Pacemaker implantation necessity during index 16.0 (44/275) 11.3 (15/132) 20.2 (29/143) 0.049
hospitalization
Puncture site complications 5.0 (12/238) 7.1(8/112) 3.2 (4/126) 0.24
Angiographically assessed regurgitation (any) 50.4 (122/242) 46.2 (54/117) 54.4 (68/125) 0.199
Bailout surgical procedure 0.84 (2/238) 1.8 (2/112) 0 (0/126) 0.19
Periprocedural Ml 0.8 (2/250) 1.65 (2/121) 0 (0/129) 0.23
Periprocedural stroke 0.8 (2/250) 0.8 (1/121) 0.8 (1/129) 0.74
AF 27.2 (63/169) 25.9 (28/108) 28.2 (35/124) 0.77
Severe bleeding complications 11.4 (27/236) 16.2 (18/111) 7.2 (9/125) 0.040
AKI 11.0 (26/235) 14.6 (16/110) 8.0 (10/125) 0.14
Blood transfusion 44.8 (108/241) 55.3 (63/114) 35.4 (45/127) 0.003
Echocardiographic aortic regurgitation 14.8 (37/250) 12.0 (14/117) 17.3 (23/133) 0.29
(moderate to severe)
Mitral regurgitation (moderate to severe) 20.6 (43/208) 23.6 (25/106) 17.6 (18/102) 0.19
In-hospital mortality 5.4 (15/277) 6.8 (9/132) 4.2 (6/143) 0.43

AF — atrial fibrillation, AKI — acute kidney injury, BAV — balloon aortic valvuloplasty, CKI-AKI — contrast induced acute kidney injury, Ml — myocardial infarction.
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all procedures were performed in the hybrid room and the
remaining 42.6% were performed in the cardiac catheter-
ization laboratory. However, the surgical incision to ob-
tain the femoral access was more frequently performed
in women, although it did not translate into a different
rate of puncture site complications. The self-expanding
Medtronic CoreValve was the most prevalent valve re-
gardless of the gender, but it was significantly less fre-
quently implanted in women than in men. The overall
implantation success rate was not different between
genders and success was achieved in 96.8% overall with
only 2 female cases requiring bailout surgery.

The course of the initial hospitalization was relatively
similar between the genders and the rates of periproce-
dural MI or stroke were very low and comparable. The only
differences were found in the permanent pacemaker (PPM)
implantation rate due to conduction disturbances and se-
vere bleeding complications. PPM implantation was neces-
sary almost twice less frequently in women than in men
and the rate of severe bleedings along with the necessity for
blood transfusion was significantly higher in women than
in men. Nonetheless, in-hospital mortality was numerically
higher in women than in men (6.8% vs. 4.2%, p = 0.43).

At discharge, the average NT-proBNP decreased sig-
nificantly only in women (median reduction by 24.1%) in
comparison with its values before the procedure (Table I11).
Moreover, the results of the 6-minute walk test decreased
by a median of 13.2% and the distance covered after the
procedure was significantly shorter in women than in
men. There was no difference in the duration of hospital
stay between the genders.

There primary endpoint of the study — 12-month all-
cause mortality — occurred in 13.6% of women and 7.7%
of men (p = 0.12, Table IV, Figure 1). Moreover, there were
no significant differences in the all-cause mortality and
NYHA functional class status at 3-month and 6-month
follow-up (Table 1V).

Discussion

The main findings of our study can be described as
follows: 1) During the course of more than 10 years there

were significant differences in the clinical and periproce-
dural characteristics between male and female patients.
2) Women undergoing TAVI in our centre are older, less
often smokers, but have higher LVEF and have less fre-
quently undergone CABG in the past. 3) The overall im-
plantation success rate was high in both women and
men. 4) Despite the lower rate of pacemaker implanta-
tion but higher risk of bleeding or the necessity for blood
transfusion in women, the 1-year mortality did not differ
significantly between the genders.

The subject of differences in the clinical profile and
outcomes in cardiovascular disease has seen a renais-
sance in recent years, with the emergence of studies
suggesting that not only are women significantly un-
derrepresented in most CV trials and registries, but also
the female gender is associated with different outcomes
than their male counterparts [15, 16]. However, in the
PARTNER and PARTNER2 randomized trials conducted in
respectively high and intermediate surgical risk, the pop-
ulations were well balanced, and the percentage of both
genders was around 50% [2, 3]. The reason for an accept-
able prevalence of women in the TAVI trials is the specific
differences in the pathophysiology of AS between gen-
ders. In women, aortic stenosis and increased afterload
of the left ventricle result more in its hypertrophy than
dilation as in men [17]. Moreover, women with AS tend
to maintain preserved ejection fraction, while it under-
goes reduction in men. The difference in LVEF between
women and men was 6%, which is consistent with the
pathophysiological considerations discussed above. On
the other hand, more advanced age, lower body surface
area and smaller AV dimensions in women result in tech-
nical challenges, which could potentially increase the risk
of adverse events in women.

Female gender is considered as a risk factor of higher
mortality in both the STS and the EuroSCORE classifica-
tions. In contrast, the results of the PARTNER A trial and
meta-analysis by Panoulas et al. indicate that in the ran-
domized trials, female gender is associated with a lower
mortality in 1-year or 2-year follow-up [18, 19].

Table Ill. Discharge value of NT-proBNP and 6-minute walk test results according to gender

Discharge data Overall Women Men P-value (women vs. men)
NT-proBNP [pg/ml], 1719.0[809.4-3322.0] 1288.0 [686.0-2479.0] 1961.0 [908.0-4603.0] 0.007

median [Q1-Q3] (173/275) (75/132) (96/143)

Versus before the Median reduction by Median reduction by Median reduction by

procedure 15.8%, p = 0.005 24.1%, p = 0.003 13.8%, p = 0.21

6MWT [m], median 212.8 [124.8-305.0] 167.0[99.0-255.0] 252.0 [163.0-316.0] < 0.0001

[01-03] (177/275) (77/132) (100/143)

Versus before the Median reduction by Median reduction by Median reduction by

procedure 13.6%, p = 0.12 11.6%, p = 0.52 11.3%, p = 0.16

Hospitalization duration, 7 [5-13] (275/275) 7[5-14] (132/132) 7[4-13] (143/143) 0.21

median [Q1-Q3]

NT-proBNP — N-terminal pro b-type natriuretic peptide, 6-MWT — 6-minute walk test.
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Table IV. Short- and mid-term outcomes after TAVI according to gender

Post-discharge outcomes Overall Women Men P-value
(women vs.
men)

30 days, % (n/N):

All-cause mortality 7.3 (20/275) 9.1 (12/132) 5.6 (8/143) 0.35

NYHA functional class:

| 13.8 (29/210) 13.4 (13/97) 14.2 (16/113) 0.22
Il 64.8 (136/210) 67.3 (65/97) 61.9 (70/113)
I 19.1 (40/210) 22.7 (22/97) 15.9 (18/113)
\% 1.9 (4/210) 2.1(2/97) 1.8 (2/113)
Readmission due to CVD 24.4 (40/164) 26.9 (21/78) 22.1(19/86) 0.58
6 months, % (n/N):
All-cause mortality 9.1 (25/275) 11.4 (15/132) 7.0 (10/143) 0.22
NYHA class:
| 25.2 (36/143) 19.4 (13/67) 30.3 (23/76) 0.049
Il 55.9 (80/143) 53.7 (36/67) 57.8 (44/76)
Il 18.2 (26/143) 25.4 (17/67) 11.8 (9/76)
\% 0.7 (1/143) 1.5 (1/67) 0(0/76)
12 months, % (n/N):
All-cause mortality 10.5 (29/275) 13.6 (18/132) 7.7 (11/143) 0.12
NYHA class:
| 31.7 (33/104) 31.9 (15/47) 31.6 (18/57) 0.73
Il 56.7 (59/104) 55.3 (26/47) 57.9 (33/57)
1l 8.7 (9/104) 10.6 (5/47) 7.0 (4/57)
\Y 2.9 (3/104) 2.1 (1/47) 3.5 (2/57)

CVD — cardiovascular disease, NYHA — New York Heart Association.

100 T T T T T T T

Nonetheless, there are a few important factors requir-

ing attention as far as our study is concerned. First, our 95| |
population reflects real-world patients, who were deemed

inoperable or at prohibitive risk and thus in the majority of 9§ 90 _'—I—|_I—I—|— 1
cases TAVI was performed as the ultimate treatment mo- g
dality, not the method of choice or effect of randomization. 3 85r i
In that context, the 10.5% 1-year mortality of patients with :’%’ sol i
low LVEF and multiple comorbidities is worth noting. =

The expansion of the transcatheter-delivered aortic § 75} .
valve compresses the atrioventricular conduction sys- “

. . . . . . 70+ plogrank =0.18

tem, which can impair the atrio-ventricular conduction
and result in the necessity for a PPM implantation [20, 65 ) ) ) ) ) ) )
21]. Although persistent “barotrauma” caused by the 0 50 100 150 200 250 300 350
deployed valve constantly compressing the conduction Time [days]
system can trigger conduction abnormalities in the long- — Women ~ —— Men
term follow-up, the majority of pacemakers after TAVI are Figure 1. Kaplan-Meier curves displaying 1-year
implanted in the first days after the procedure [22]. survival after TAVI according to gender
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In our registry, the PPM implantation rate during the
initial hospitalization was almost two-fold lower in wom-
en than in men, which is consistent with the studies by
Forrest et al. and Buja et al. [23, 24]. Although one cannot
exclude other possible explanations of this discrepancy,
such as device oversizing or depth of the valve implan-
tation, one has to acknowledge that the self-expand-
able Medtronic CoreValve and Boston Acurate valves
were much more frequently implanted in men than in
women. In the prior studies, the utilization of self-ex-
panding valves was associated with an increased risk of
post-procedural PPM implantation [25]. Moreover, in the
meta-analyses, the Edwards Sapien valve was associated
with the lowest rate of post-procedural permanent pac-
ing [25, 26].

Last, but not least, the rate of bleeding differed sig-
nificantly between women and men, with the female
patients experiencing severe complications more than
twice as often as men. A large meta-analysis encom-
passing more than 65,000 patients identified female
gender as one of the independent risk factors of severe
bleeding after TAVI [27]. There are a few explanations of
this difference, including the higher rate of transapical
access established in women, which has previously been
demonstrated to significantly increase the risk of bleed-
ing compared with transfemoral access [28]. Moreover,
with a lower body surface area, the diameter of the fem-
oral vessels decreases. Hence, the dimensions of femoral
arteries in female patients are significantly lower than in
men, which could potentially explain the higher rates of
local complications during the establishment of vascular
access [29]. Furthermore, in the population included in
our study, the vascular access was established surgically
in almost twice as many women as in men. It appears
that the more minimalistic approach to TAVI, with the
utilization of percutaneous femoral access, is associated
with fewer vascular complications and lower incidence of
bleeding, although the results of the recent Polish anal-
ysis from the POL-TAVI registry are in discordance with
these results, with a significantly higher incidence of
vascular complications in patients in whom percutane-
ous femoral access was performed [30, 31]. Hence, the
other previously determined factors, such as more severe
ilio-femoral calcification and tortuosity, lower platelet
activity, or other patient- or procedure-related factors,
could play a role in higher incidence of bleeding compli-
cations in women [32].

This study has a few major limitations one has to be
aware of. First of all, the data are derived from the sin-
gle-centre registry of a tertiary cardiovascular hospital;
therefore wide generalization of those data should be
performed with caution as the selection of patients for
TAVI could exert a significant bias at baseline. Second,
although the data have been painstakingly gathered, of
the 382 subjects who underwent TAVI throughout the
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analysed period, the detailed characteristics were avail-
able in 275 (71.9%) patients, as the registry has been
voluntarily filled by the individual physicians performing
the procedure, and then performing the follow-up visits
in the outpatient clinic. Thus, the inclusion of a limited
number of patients could potentially influence some re-
sults as well. Third, due to the retrospective nature of our
analysis, the cause of any association cannot be ascer-
tained, and therefore the data can be considered only
as hypothesis-generating. Finally, as the registry reflects
real-world practice, the adverse events were not adjudi-
cated by any external institution.

Conclusions

In this single-centre registry, the rates of all-cause
mortality were similar in female and male patients. Fe-
male patients were older but less burdened with car-
diovascular risk factors than men, but the procedural
success rate was very high regardless of gender. Despite
differences in permanent pacemaker implantation rate,
risk of severe bleeding or necessity for blood transfusion
between genders, the 12-month outcomes after TAVI
were similar between women and men, although there
was a trend for higher all-cause mortality in women.
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