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Abstract
Aims: In patients with aortic stenosis randomised to transcatheter aortic valve implantation (TAVI) or 
surgical aortic valve replacement (SAVR), sex-specific differences in complication rates are unclear in 
intermediate-risk patients. The purpose of this analysis was to identify sex-specific differences in out-
come for patients at intermediate surgical risk randomised to TAVI or SAVR in the international Surgical 
Replacement and Transcatheter Aortic Valve Implantation (SURTAVI) trial.

Methods and results: A total of 1,660 intermediate-risk patients underwent TAVI with a supra-annular, 
self-expanding bioprosthesis or SAVR. The population was stratified by sex and treatment modality (female 
TAVI=366, male TAVI=498, female SAVR=358, male SAVR=438). The primary endpoint was a compos-
ite of all-cause mortality or disabling stroke at two years. Compared to males, females had a smaller body 
surface area, a higher Society of Thoracic Surgeons score (4.7±1.6% vs 4.3±1.6%, p<0.01) and were more 
frail. Men required more concomitant revascularisation (23% vs 16%). All-cause mortality or disabling 
stroke at two years was similar between TAVI and SAVR for females (10.2% vs 10.5%, p=0.90) and males 
(14.5% vs 14.4%, p=0.99); the difference between females and males was 10.2% vs 14.5%, for TAVI 
(p=0.08) and 10.5% vs 14.4%, SAVR (p=0.13). Functional status improvement was more pronounced after 
TAVI in females than in males.

Conclusions: Aortic valve replacement, either by surgical or transcatheter approach, appears similarly 
effective and safe for males and females at intermediate surgical risk. Functional status appears to improve 
most in females after TAVI. Clinical Trial Registration: http://clinicaltrials.gov NCT01586910
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Abbreviations
AR aortic regurgitation
AVG aortic valve gradient
CI confidence interval
EOA effective orifice area
EOAi indexed effective orifice area
HR hazard ratio
KCCQ Kansas City Cardiomyopathy Questionnaire
PARTNER Placement of AoRTic TraNscathetER Valve
PPM patient-prosthesis mismatch
PVL paravalvular leakage
SAVR surgical aortic valve replacement
STS-PROM  Society of Thoracic Surgeons predicted risk of 

mortality
SURTAVI  Surgical Replacement and Transcatheter Aortic Valve 

Implantation
TAVI transcatheter aortic valve implantation
TVT Transcatheter Valve Therapy
VARC-2 Valve Academic Research Consortium-2
6MWT six-minute walk test

Introduction
Female sex is a risk factor for mortality after surgical aortic valve 
replacement (SAVR) according to the Society of Thoracic Surgeons 
predicted risk of mortality (STS-PROM) calculator and was assoc-
iated with procedural mortality for SAVR but not transcatheter 
aortic valve implantation (TAVI) in the Italian Observational 
Multicenter Registry (OBSERVANT)1. In previous studies, TAVI 
appeared to have a favourable efficacy and safety profile com-
pared to SAVR, particularly in females at high operative risk2-4. An 
analysis from the Society of Thoracic Surgeons/American College 
of Cardiology Transcatheter Valve Therapy (TVT) Registry and 
a meta-analysis of 17 studies confirmed a lower one-year mor-
tality after TAVI in females than males, despite more procedure-
related complications5-7. However, in a large registry evaluating 
a balloon-expandable transcatheter valve in patients at intermedi-
ate and high operative risk, there was no difference in longer-term 
outcome between males and females8.

The purpose of this analysis was to identify sex-specific dif-
ferences in outcome for patients at intermediate surgical risk ran-
domised to TAVI or SAVR in the international Surgical Replacement 
and Transcatheter Aortic Valve Implantation (SURTAVI) trial.

Methods
STUDY DESIGN
The SURTAVI trial9 randomised 1,746 patients with sympto-
matic, severe aortic stenosis (AS) deemed to be at intermedi-
ate risk for surgery in a 1:1 ratio to TAVI with a self-expanding 
valve (CoreValve® or Evolut™ R device; Medtronic, Minneapolis, 
MN, USA) or SAVR. Study design, detailed methods and primary 
results have been published3. For this sub-analysis, each treat-
ment arm was stratified by sex, and clinical outcomes up to two 
years were compared. The trial complied with the Declaration of 

Helsinki, all local ethics committees approved the research proto-
col and written informed consent was obtained from all patients.

ENDPOINTS
The primary endpoint was the composite of all-cause mortality or 
disabling stroke at two years. All endpoints were defined accord-
ing to the Valve Academic Research Consortium-2 (VARC-2) 
criteria10. Rehospitalisation for aortic valve-related issues was 
defined as hospitalisation for aortic valve dysfunction or wors-
ening heart failure. Additional outcomes included quality of life 
assessed with the Kansas City Cardiomyopathy Questionnaire 
(KCCQ)11, and exercise capacity measured by the six-minute 
walk test (6MWT)12. An echocardiographic core laboratory (Mayo 
Clinic, Rochester, MN, USA) analysed echocardiograms for total 
aortic regurgitation (AR), mean aortic valve gradient (AVG), and 
effective orifice area (EOA). Patient-prosthesis mismatch (PPM) 
was defined per VARC-2 guidelines as moderate when the indexed 
EOA (EOAi) was 0.65-0.85 cm2/m2 and severe when the EOAi 
was <0.65 cm2/m2 in patients with a body mass index (BMI) 
<30 kg/m2; however, in those patients with a BMI ≥30 kg/m2, an 
EOAi of 0.60–0.70 cm2/m2 defines moderate PPM and an EOAi 
<0.60 cm2/m2 defines severe PPM13.

STATISTICAL ANALYSIS
Categorical variables were compared between groups (either male 
vs female, or TAVI vs SAVR) using the χ² or Fisher’s exact test, as 
appropriate. Continuous variables are presented as mean±standard 
deviation and compared between groups using the independent 
samples t-test. Kaplan-Meier estimates were used to construct the 
graph of all-cause mortality or disabling stroke for the time-to-event 
analysis. Clinical event rates were calculated using Kaplan-Meier 
analysis. The log-rank test was used to compare the event time dis-
tributions between groups. All testing used a two-sided alpha level 
of 0.05. Missing data were not imputed. Subjects with missing data 
were not included in corresponding portions of the analysis. Cox 
proportional hazard regression was used to evaluate predictors of 
two-year all-cause mortality separately within the male and female 
cohorts. Covariates included treatment (TAVI or SAVR) and select 
baseline characteristics (age, STS score, NYHA III/IV vs I/II, need 
for revascularisation, average 5-metre gait speed >6 seconds or 
wheelchair bound, diabetes, peripheral vascular disease, prior stroke, 
coronary artery disease, atrial fibrillation or flutter, and moderate 
or severe chronic lung disease). Hazard ratios (HRs), two-sided 
95% confidence intervals (CIs), and p-values from the multivari-
able model are presented. Statistical analyses were performed 
using SAS software, version 9.4 (SAS Institute, Cary, NC, USA).

Results
PATIENTS
Relative to males, females were at higher risk according to STS-
PROM (4.7±1.6% vs 4.3±1.6%; p<0.01) but had fewer comor-
bidities. Females had smaller body surface areas and more frailty 
indicators (Table 1). The baseline characteristics were balanced 
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between TAVI and SAVR between the sexes (Supplementary 
Table 1). A total of 116/724 (16%) females underwent concom-
itant coronary revascularisation versus 216/936 (23%) males. 
Females received smaller-sized valves than males (Table 2).

EARLY CLINICAL OUTCOMES
All-cause mortality at 30 days was similar between treatment arms 
for each sex (females: SAVR 2.2%, TAVI 2.5%; p=0.85; males: 
SAVR 1.1%, TAVI 1.8%; p=0.40). There was no significant differ-
ence in mortality between males and females in the TAVI (p=0.50) 
or SAVR (p=0.22) arms (Table 3). For males, the 30-day rate of 
stroke following SAVR was significantly higher than TAVI (SAVR 
5.7%, TAVI 2.8%; p=0.03), but not for females (SAVR 5.1%, 
TAVI 3.9%; p=0.44). There was no significant difference in the 
rate of stroke between males and females in the TAVI (p=0.40) or 
SAVR (p=0.70) arms.

In the TAVI arm, females experienced significantly more atrial 
fibrillation, cardiac perforation, and cardiac tamponade than males 
(atrial fibrillation: females 16.3%, males 10.1%; p<0.01; cardiac 
perforation: females 3.0%, males 0.6%; p<0.01; cardiac tampon-
ade: females 2.7%, males 0.4%; p<0.01) (Table 3).

CLINICAL OUTCOMES AT TWO YEARS
The primary composite endpoint of all-cause mortality or dis-
abling stroke at two years for females was 10.5% for SAVR and 
10.2% for TAVI (p=0.90) (Table 3, Figure 1A). For males, the 
rate was 14.5% for TAVI and 14.4% for SAVR (p=0.99) (Table 3, 
Figure 1B). There was no difference in the primary compos-
ite endpoint for males and females in TAVI (p=0.08) or SAVR 
(p=0.13). The rates of all-cause mortality were also similar for 
females (9.4% TAVI, 8.5% SAVR; p=0.68) and males (13.1% 
TAVI, 12.1% SAVR; p=0.66) with no difference in rates by sex in 
TAVI (p=0.11) or SAVR (p=0.13). There was no significant dif-
ference in the rate of stroke following SAVR or TAVI for either 
sex (females: SAVR 7.8%, TAVI 5.6%; p=0.25; males: SAVR 
9.0%, TAVI 6.3%; p=0.13). Reintervention was more common 
following TAVI for both sexes (males: SAVR 1.0%, TAVI 3.1%; 
p=0.02; females: SAVR 0.0%, TAVI 1.4%; p=0.03). Males but 
not females in the TAVI group were rehospitalised for symptoms 
of heart failure or aortic valve dysfunction more often than those 
in the SAVR group. Males were rehospitalised more than females 
after TAVI (p=0.03).

PREDICTORS OF TWO-YEAR MORTALITY
Of the selected covariates, prior stroke was the only significant 
predictor of two-year mortality for females (HR 3.44, 95% CI: 
1.51-7.83, p<0.01) while a history of atrial fibrillation or flutter 
was the only significant predictor for males (HR 1.60, 95% CI: 
1.08-2.36, p=0.02). Treatment allocation (either TAVI or SAVR) 
was not associated with two-year mortality for males (p=0.75) or 
females (p=0.72) (Supplementary Table 2).

Table 1. Baseline characteristics.

Females (n=724) Males (n=936) p-value

Age, years 80.0±5.9 79.6±6.4 0.21

STS-PROM, % 4.7±1.6 4.3±1.6 <0.01

Body surface area, m2 1.8±0.2 2.0±0.2 <0.01

New York 
Heart 
Association 
Class

II 284 (39.2%) 393 (42.0%)

0.48III 402 (55.5%) 481 (51.4%)

IV 38 (5.2%) 62 (6.6%)

Diabetes mellitus 222 (30.7%) 350 (37.4%) <0.01

Creatinine >2.0 mg/dL 4 (0.6%) 27 (2.9%) <0.01

Peripheral vascular disease 184 (25.4%) 320 (34.2%) <0.01

Prior stroke 33 (4.6%) 81 (8.7%) <0.01

Cerebrovascular disease 103 (14.2%) 178 (19.0%) <0.01

Chronic lung/obstructive 
pulmonary disease 206 (28.5%) 366 (39.2%) <0.01

Coronary artery disease 353 (48.8%) 699 (74.7%) <0.01

Prior coronary artery bypass 
surgery 46 (6.4%) 229 (24.5%) <0.01

Prior percutaneous coronary 
intervention 97 (13.4%) 256 (27.4%) <0.01

Pre-existing pacemaker/
defibrillator 50 (6.9%) 116 (12.4%) <0.01

Arrhythmia 188 (26.0%) 337 (36.0%) <0.01

6-minute walk test, metres 226.5±110.7 280.1±116.0 <0.01

5-metre gait speed, seconds 7.3±3.2 6.5±2.7 <0.01

Falls in past 6 months 94 (13.0%) 109 (11.7%) 0.41

BMI <21, kg/m2 21

KATZ score*, 1 deficit 45 (6.2%) 27 (2.9%) <0.001

Total 
mini-
mental 
state score

Normal (≥25) 560/655 (85.5%) 754/870 (86.7%)

0.51
Mild (21-24) 75/655 (11.5%) 93/870 (10.7%)

Moderate (10-20) 20/655 (3.1%) 23/870 (2.6%)

Severe (<10) 0/655 (0.0%) 0/870 (0.0%)

Data are presented as mean±standard deviation or n (%). *KATZ score represents an index 
of activities of daily living. STS-PROM: Society of Thoracic Surgeons predicted risk of 
mortality

Table 2. Implanted valve sizes.

Characteristic Females Males

Transcatheter valve size n=364 n=497

23 mm 8 (2.2%) 1 (0.2%)

26 mm 166 (45.6%) 13 (2.6%)

29 mm 172 (47.3%) 227 (45.7%)

31 mm 18 (4.9%) 256 (51.5%)

Surgical valve size n=355 n=437

17 mm 1 (0.3%) 0 (0.0%)

19 mm 47 (13.2%) 3 (0.7%)

21 mm 165 (46.5%) 55 (12.6%)

23 mm 119 (33.5%) 170 (38.9%)

25 mm 21 (5.9%) 158 (36.2%)

27 mm 1 (0.3%) 45 (10.3%)

29 mm 1 (0.3%) 6 (1.4%)



836

EuroIntervention 2
0

2
0

;16
:8

3
3

-8
41

Table 3. Kaplan-Meier clinical event rates.

TAVI 
(n=366)

SAVR 
(n=358)

p-value*
TAVI 

(n=498)
SAVR 

(n=438)
p-value*

TAVI 
p-value

SAVR 
p-value

30-day outcomes

All-cause mortality or disabling stroke 13 (3.6%) 15 (4.2%) 0.66 11 (2.2%) 15 (3.4%) 0.26 0.23 0.56

All-cause mortality 9 (2.5%) 8 (2.2%) 0.85 9 (1.8%) 5 (1.1%) 0.40 0.50 0.22

Stroke 14 (3.9%) 18 (5.1%) 0.44 14 (2.8%) 25 (5.7%) 0.03 0.40 0.70

Disabling 6 (1.7%) 9 (2.5%) 0.41 4 (0.8%) 10 (2.3%) 0.06 0.26 0.82

Non-disabling 8 (2.2%) 9 (2.5%) 0.78 10 (2.0%) 15 (3.4%) 0.18 0.85 0.47

Transient ischaemic attack 7 (1.9%) 3 (0.9%) 0.22 5 (1.0%) 5 (1.1%) 0.84 0.26 0.68

Encephalopathy 5 (1.4%) 17 (4.8%) <0.01 9 (1.8%) 45 (10.3%) <0.01 0.62 <0.01

Life-threatening or disabling bleeding 25 (6.8%) 21 (5.9%) 0.60 24 (4.8%) 26 (5.9%) 0.45 0.20 0.98

Major bleeding 26 (7.1%) 12 (3.4%) 0.02 32 (6.4%) 15 (3.4%) 0.04 0.68 0.96

Major vascular complications 26 (7.1%) 4 (1.1%) <0.01 25 (5.0%) 5 (1.1%) <0.01 0.20 0.98

Acute kidney injury stage 2 and 3 7 (1.9%) 14 (3.9%) 0.11 7 (1.4%) 21 (4.8%) <0.01 0.55 0.54

Myocardial infarction 2 (0.6%) 2 (0.6%) 0.98 5 (1.0%) 5 (1.1%) 0.84 0.46 0.39

Pacemaker implantation 84 (23.2%) 19 (5.4%) <0.01 136 (27.4%) 32 (7.3%) <0.01 0.16 0.27

Atrial fibrillation 59 (16.3%) 165 (46.5%) <0.01 50 (10.1%) 177 (40.4%) <0.01 <0.01 0.17

Cardiac perforation 11 (3.0%) 4 (1.1%) 0.08 3 (0.6%) 2 (0.5%) 0.76 <0.01 0.28

Cardiac tamponade 10 (2.7%) 7 (2.0%) 0.50 2 (0.4%) 3 (0.7%) 0.55 <0.01 0.11

2-year outcomes

All-cause mortality or disabling stroke 37 (10.2%) 36 (10.5%) 0.90 71 (14.5%) 61 (14.4%) 0.99 0.08 0.13

All-cause mortality 34 (9.4%) 29 (8.5%) 0.68 64 (13.1%) 51 (12.1%) 0.66 0.11 0.13

Stroke 20 (5.6%) 27 (7.8%) 0.25 30 (6.3%) 38 (9.0%) 0.11 0.74 0.59

Disabling 8 (2.2%) 13 (3.8%) 0.24 11 (2.3%) 17 (4.0%) 0.13 0.99 0.88

Non-disabling 13 (3.7%) 14 (4.1%) 0.78 19 (4.0%) 21 (5.0%) 0.44 0.84 0.56

Transient ischaemic attack 20 (5.7%) 8 (2.4%) 0.03 12 (2.5%) 15 (3.8%) 0.34 0.02 0.34

Encephalopathy 16 (4.6%) 22 (6.4%) 0.25 19 (4.0%) 55 (12.8%) <0.001 0.70 <0.01

Life-threatening or disabling bleeding 31 (8.6%) 28 (8.0%) 0.79 40 (8.2%) 37 (8.7%) 0.79 0.81 0.79

Major bleeding 40 (11.3%) 20 (5.9%) 0.01 59 (12.3%) 44 (10.8%) 0.38 0.70 0.03

Myocardial infarction 7 (2.0%) 3 (0.9%) 0.23 15 (3.2%) 13 (3.2%) >0.99 0.31 0.04

Aortic valve hospitalisation 34 (9.8%) 31 (9.3%) 0.90 71 (15.0%) 40 (9.7%) 0.02 0.03 0.89

Reintervention 5 (1.4%) 0 (0.0%) 0.03 15 (3.1%) 4 (1.0%) 0.02 0.11 0.07

All data reported as the number of patients with an event (Kaplan-Meier estimates as percentage) at the specific time point, and do not equal the 
number of patients with events divided by the total number of patients in each treatment group. *p-value comparing event rates at 2 years in the TAVI 
and SAVR groups for females and for males. SAVR: surgical aortic valve replacement; TAVI: transcatheter aortic valve implantation 

EXERCISE CAPACITY
At baseline, males walked a greater distance in six minutes than 
females (280.1±116 m vs 226.6±110.6 m, p<0.001) (Figure 2). 
At 30 days following TAVI, both sexes improved their aver-
age 6MWT distance by more than 30 metres relative to base-
line. SAVR patients walked, on average, a shorter distance in six 
minutes at 30 days than they did at baseline. By one year, SAVR 
patients had improved their 6MWT distance relative to baseline 
in both sexes. Among the TAVI patients at one year, females had 
a more pronounced improvement than males (females: SAVR 
∆23.1±97.9 m, TAVI ∆49.8±110.2 m; p<0.01; males: SAVR 
∆13.7±105.1 m, TAVI ∆27.8±98.1 m, p=0.08). Distance walked 
remained similar between one and two years in all groups. For the 

TAVI cohort, the 6MWT improved more for females than males 
at two years (∆37.9±108.3 vs ∆18.7±119.6 m; p=0.06). Results 
were similar when only patients with data at each time point were 
included (Supplementary Figure 1).

QUALITY OF LIFE
The KCCQ overall summary score improved faster after TAVI 
than SAVR and was similar between treatments at both one and 
two years for both sexes (Figure 3, Supplementary Figure 2).

ECHOCARDIOGRAPHIC FINDINGS
For both sexes, moderate or severe total AR was more frequent 
following TAVI than SAVR at discharge and up to two years 
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(Figure 4A, Figure 4B, Supplementary Figure 3). More than mild 
PVL after TAVI occurred more often in males than females at all 
time points and reached statistical significance at two years (6% 
vs 2.2%, p=0.02). Both sexes experienced lower AVG and larger 
EOA (Figure 5A, Figure 5B, Supplementary Figure 4) and less 
severe PPM (Figure 6) at each follow-up time point following 
TAVI as compared to SAVR. There were no differences between 
males and females within each treatment arm.

Discussion
This post hoc analysis from the SURTAVI trial focused on sex-
specific outcome differences and can be summarised as fol-
lows. 1) In elderly patients at intermediate operative risk, there 
are no sex-specific differences in the two-year rate of all-cause 

death or disabling stroke after TAVI using a self-expanding 
valve (CoreValve or Evolut R) or SAVR. 2) Concomitant coro-
nary revascularisation was more common in males who have 
more comorbidities than females who are frailer. 3) Females had 
more TAVI procedure-related complications than males without 
any early or late survival penalty. 3) In general, females received 
smaller valve prostheses than males but there was no gender dif-
ference in PPM. 4) More than mild PVL after TAVI was more 
common in males than females. 5) Functional capacity improved 
more quickly with TAVI than SAVR in both sexes with a greater 
incremental improvement in females at 30 days and one year. 
6) Rehospitalisation for valve or heart failure-related symptoms 
after TAVI was more frequent in males than in females and was 
more frequent compared to SAVR only in males.
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Randomised trials and meta-analyses evaluating TAVI ver-
sus SAVR in AS patients at high operative risk suggested that 
females had a better clinical outcome with TAVI than SAVR. In 
the Placement of Aortic Transcatheter Valve (PARTNER) 1 trial, 
females had lower two-year mortality particularly with transfemo-
ral TAVI (23.4% vs 36.9%, p=0.023)4. The CoreValve US High 
Risk Pivotal Trial confirmed a lower one-year mortality in females 
with TAVI over SAVR (12.7% vs 21.8%, p=0.03)2. A report from 
the TVT Registry including 23,652 patients with a mean age of 
82 years and STS score of 8±6 suggested superior one-year sur-
vival in females over males5. However, the PARTNER 2 S3 trial 
included patients at high (n=583) and intermediate (n=1,078) 

operative risk and could not find sex-specific differences in mor-
tality or stroke8. The SURTAVI trial enrolled patients with an inter-
mediate-risk profile and is aligned with the PARTNER 2 S3 trial. 
In lower-risk patients, a mortality difference between males and 
females after TAVI is not observed, and survival in females was 
similar for SAVR and TAVI.

Studies consistently report that female patients present with 
a higher predicted STS operative risk score, have less coronary 
artery disease but are deemed to be frailer. In a population at 
higher operative risk, the FRAILTY-AVR study confirmed that 
women presented with more physical frailty traits than men14. 
Females compared to males suffered more TAVI-related procedure 
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Figure 4. Aortic regurgitation up to two years. Core lab reported total aortic regurgitation for females (A) and males (B) in the TAVI and 
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complications, specifically more access-site complications and 
bleeding without any early mortality penalty. In this SURTAVI 
analysis, patients were at lower overall risk and TAVI was no 
longer associated with excess major vascular or bleeding compli-
cations in female patients, although we found more atrial fibrilla-
tion, cardiac perforation, and cardiac tamponade versus in male 
patients. Need for conversion to open surgery for ventricular or 
annular rupture was also higher in female patients in the TVT 
Registry5. Whether this finding is associated with frailty status and 
increased myocardial vulnerability in females remains speculative. 
However, 9 out of 13 women with TAVI-associated tamponade or 
ventricular perforation were frail as compared to 1 out of 4 men.

The consistent observation of a higher frequency of more than 
mild PVL after TAVI in male versus female patients remains 
incompletely understood. In the early TAVI experience, a potential 
hypothesis was the lack of larger transcatheter valve sizes result-
ing in more undersizing in males than in females4. Our data seem 
to refute this hypothesis because a broader range of transcatheter 
valve sizes was available to accommodate aortic annulus diameters 
between 18 and 30 mm. Despite more use of larger valve bio-
prostheses, a higher rate of more than mild PVL persisted in men. 
A prior report suggested that females compared to males presented 
with similar AS severity by echocardiography in terms of aortic 
valve area and peak aortic jet velocity but less aortic valve calcifi-
cation measured by multidetector computed tomography15. Aortic 
root calcification has been linked to PVL16. Excessive calcium in 
the aortic root may preclude complete transcatheter valve deploy-
ment and induce valve eccentricity, particularly with a self-expand-
ing design. Valve eccentricity seems to be associated with PVL17. 
One can speculate that the higher likelihood for PVL in males in 
SURTAVI at least partially explains the need for more rehospitalisa-
tions for valve or heart failure-related symptoms. It could also help 
to explain the more pronounced improvement in functional capac-
ity measured by the 6MWT up to two years in females after TAVI.

Limitations
This report reflects a post hoc analysis of the SURTAVI ran-
domised trial. SURTAVI was not powered to address sex-specific 
differences after TAVI or SAVR specifically. Our TAVI findings 
should be interpreted in the perspective of a self-expanding valve 
design. It is worth noting that the majority of TAVI procedures 
used the first-generation CoreValve system without advanced 
repositioning features, outer porcine tissue wrap and smaller pro-
file. Device iterations may affect valve performance and clinical 
outcomes in males and females.

Conclusions
Aortic valve replacement, either by a surgical or transcatheter 
approach, is equally effective and safe for males and females at 
intermediate surgical risk. Functional status appears to improve 
most in females after TAVI.

Impact on daily practice
Sex differences in clinical outcomes have been reported after 
transcatheter aortic valve implantation (TAVI) or surgical aor-
tic valve replacement (SAVR) in patients with symptomatic, 
severe aortic stenosis at high operative risk. In an analysis of 
1,660 intermediate-risk patients (724 females and 936 males) 
randomised to TAVI or SAVR, there was no difference in all-
cause mortality or disabling stroke at two years between males 
and females receiving either treatment or between TAVI and 
SAVR in females or males. Functional status improvement was 
more pronounced after TAVI for females compared to males, 
but quality of life improvement was similar between the sexes 
and faster after TAVI than SAVR for all patients.
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Supplementary data 

 

Supplementary Figure 1. Metres walked in 6 minutes relative to baseline. 

The average distance in metres walked at 30 days, one year, and two years relative to the average distance walked at baseline for 

males and females with data at all time points in the TAVI and SAVR groups.   



 

 

Supplementary Figure 2. Mean KCCQ overall summary score from baseline to two years. 

Mean Kansas City Cardiomyopathy Questionnaire (KCCQ) overall summary score for females (solid lines) and males (dotted lines) in 

the TAVI (blue lines) and SAVR (red lines) groups.  
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Supplementary Figure 3. Aortic regurgitation up to two years for females (A) and males (B). 



A. 
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Supplementary Figure 4. Effective orifice area and aortic valve mean gradient for females (A) 

and males (B). 

 

 



Supplementary Table 1. Baseline characteristics according to treatment arm. 
 

 Females                                       Males 

Characteristic 

TAVR 

N=366 

SAVR 

N=358 

p- 

value* 

TAVR 

N=498 

SAVR 

N=438 

p- 

value* 

Age, years 79.9±6.0 (366) 80.1±5.8 (358) 0.71 79.9±6.4 (498) 79.4±6.3 (438) 0.20 

STS-PROM, % 4.6±1.5 (366) 4.7±1.6 (358) 0.24 4.2±1.5 (498) 4.3±1.7 (438) 0.35 

Body surface area, m2 1.8±0.2 (366) 1.8±0.2 (358) 0.85 2.0±0.2 (498) 2.0±0.2 (438) 0.11 

New York Heart 

Association Class 
  0.03   0.26 

II 35.0 (128/366) 43.6 (156/358)  43.4 (216/498) 40.4 (177/438)  

III 59.8 (219/366) 51.1 (183/358)  50.8 (253/498) 52.1 (228/438)  

      IV 5.2 (19/366) 5.3 (19/358)  5.8 (29/498) 7.5 (33/438)  

6-minute walk test, 

metres 
217.6±106.3 (335) 236.5±114.8 (301) 0.03 280.3±115.3 (467) 279.9±117.0 (389) 0.96 

5-metre gait speed, 

seconds 
7.3±3.3 (345) 7.4±3.2 (346) 0.91 6.4±2.5 (482) 6.6±3.0 (416) 0.46  

Falls in past 6 months 13.7 (50/366) 12.3 (44/358) 0.58 10.4 (52/498) 13.0 (57/437) 0.22 

Diabetes mellitus 30.9 (113/366) 30.4 (109/358) 0.90 36.5 (182/498) 38.4 (168/438) 0.57 

Creatinine >2.0 mg/dL 0.5 (2/366) 0.6 (2/358) >0.99 2.4 (12/498) 3.4 (15/438) 0.35 

Peripheral vascular 

disease 
25.4 (93/366) 25.4 (91/358) >0.99 34.7 (173/498) 33.6 (147/438) 0.70 

Prior stroke 4.1 (15/366) 5.0 (18/358) 0.55 8.4 (42/498) 8.9 (39/438) 0.80 

Cerebrovascular 

disease 
14.8 (54/366) 13.7 (49/358) 0.68 19.5 (97/498) 18.5 (81/438) 0.70 



Chronic 

lung/obstructive 

pulmonary disease 

27.0 (99/366) 29.9 (107/358) 0.40 41.5 (206/496) 36.5 (160/438) 0.12 

Coronary artery disease 48.1 (176/366) 49.4 (177/358) 0.72 73.3 (365/498) 76.3 (334/437) 0.30 

Prior coronary artery 

bypass surgery 
6.8 (25/366) 5.6 (20/358) 0.49 22.3 (111/498) 26.7 (117/438) 0.12 

Prior percutaneous 

coronary intervention 
13.9 (51/366) 12.8 (46/358) 0.67 26.7 (133/498) 28.1 (123/438) 0.64 

Pre-existing 

pacemaker/ defibrillator 
7.4 (27/366) 6.4 (23/358) 0.61 12.0 (60/498) 12.8 (56/438) 0.73 

Arrhythmia 26.2 (96/366) 25.7 (92/358) 0.87 35.9 (179/498) 36.1 (158/438) 0.97 

Data presented as mean±standard deviation (no. of patients with available data) or percentage (no. of patients/no. of patients with 

available data).   

STS-PROM: Society of Thoracic Surgeons Predicted Risk of Mortality  

 

 

  



Supplementary Table 2. Multivariable analysis of two-year all-cause mortality. 

 

 Females Males  

Variable  Alive at 2-yr 

FU/censored 

(N=661) 

Died during 2-

yr FU 

(N=63) HR (95% CI) p-value 

Alive at 2-yr 

FU/censored 

(N=821) 

Died during 2-

yr FU 

(N=115) HR (95% CI) p-value 

TAVR (vs SAVR) 50.2% 

(332/661) 

54.0%      

(34/63) 

1.099       

(0.651, 1.855) 

0.725 52.9% 

(434/821) 

55.7% 

(64/115) 

1.064           

(0.727, 1.558) 

0.749 

Age, years 

(mean±SD) 

79.9±5.9 81.5±5.7 1.028       

(0.965, 1.094) 

0.398 79.6±6.2 79.8±7.4 0.991      

(0.957, 1.027) 

0.627 

STS score 4.6±1.5 5.1±1.5 1.130      

(0.922, 1.386) 

0.239 4.2±1.5 4.7±1.7 1.128     

(0.981, 1.296) 

0.090 

NYHA III/IV 59.6% 

(394/661) 

73.0%   

(46/63) 

1.741      

(0.956, 3.172) 

0.070 57.0% 

(468/821) 

65.2% 

(75/115) 

1.329     

(0.887, 1.991) 

0.168 

Need for 

revascularisation 

15.4% 

(102/661) 

22.2%       

(14/63) 

1.387        

(0.683, 2.816) 

0.365 22.3% 

(183/821) 

28.7% 

(33/115) 

1.289     

(0.814, 2.041) 

0.279 

Average 5 m gait 

speed >6 seconds 

or wheelchair 

bound 

59.6% 

(378/634) 

60.3%      

(35/58) 

0.835       

(0.482, 1.447) 

0.520 46.4% 

(369/795) 

51.4% 

(56/109) 

1.206       

(0.823, 1.768) 

0.336 

Diabetes mellitus 31.0% 

(205/661) 

27.0%      

(17/63) 

0.836           

(0.438, 1.596) 

0.587 37.5% 

(308/821) 

36.5% 

(42/115) 

0.903      

(0.591, 1.379) 

0.637 

Peripheral 

vascular disease 

25.3% 

(167/661) 

27.0%       

(17/63) 

1.122       

(0.599, 2.100) 

0.719 34.6% 

(284/821) 

31.3% 

(36/115) 

0.859      

(0.561, 1.315) 

0.484 

Prior stroke 3.8%      

(25/661) 

12.7%     

(8/63) 

3.442         

(1.514, 7.827) 

0.003 8.8%      

(72/821) 

7.8%         

(9/115) 

0.779     

(0.373, 1.624) 

0.505 

Coronary artery 

disease 

48.1% 

(318/661) 

55.6%       

(35/63) 

1.147        

(0.619, 2.126) 

0.665 74.5% 

(612/821) 

75.7% 

(87/115) 

0.840      

(0.527, 1.337) 

0.461 



Atrial fibrillation / 

flutter 

20.9% 

(138/661) 

33.3%        

(21/63) 

1.509     

(0.847, 2.690) 

0.163 30.0% 

(246/821) 

42.6% 

(49/115) 

1.597      

(1.080, 2.360) 

0.019 

         

Cox proportional hazards model used with data up to 2 years. 

 


