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Introduction 

• Transcatheter aortic valve replacement (TAVR) 
has become an established treatment for 
high-risk patients with severe aortic stenosis.  

• Female sex is associated with worse outcomes 
after PCI, SAVR and CABG 

• TAVI is performed with equal frequency in 
men and women 

Are the outcomes the same? 



 Female patients comprised 
41.3% of patients 
 

 Female gender a predictor of 
30 day mortality on univariate 
[HR – 2.8 (1.6-4.9)] and 
multivariate analysis [HR – 2.2 
(0.98 – 5.2)]  



Impact of Female Sex on Late Outcomes 
after SAVR 

Elhmidi et al, 2014 

Female sex was weakly associated 
with late mortality on univariate 

analysis [HR – 1.3 (1.03 – 1.7)] but 
not on multivariate analysis 



Frequency of female sex across TAVR 
studies 



Zhen-Gang Zhao et al, Circ. Car Int - 2013 

• 27 articles 
 

• 9118 patients 
• 4176 Men 
• 4942 Women 



Pooled Characteristics of  
Men and Women 

Zhen-Gang Zhao et al, Circ. Car Int - 2013 



BLEEDING 
COMPLICATIONS 

Men had a significantly lower risk for major/life-threatening bleeding (pooled 
RR, 0.81; 95% confidence interval [CI], 0.68–0.96) 

Zhen-Gang Zhao et al, Circ. Car Int - 2013 



VASCULAR 
COMPLICATIONS 

Pooled results suggested a significantly lower risk of major vascular 
complication in men (pooled RR, 0.49; 95% CI, 0.37–0.66) 

Zhen-Gang Zhao et al, Circ. Car Int - 2013 



PACEMAKER IMPLANTATION 

Men had significantly higher risk for heart block requiring PPMI in the 
pooled analysis of the CoreValve-dominating studies (pooled RR, 1.29; 95% 

CI, 1.13–1.47) 

No significant differences were observed between sexes in the subgroup of 
studies mainly using Edwards valve (pooled RR, 1.06; 95% CI, 0.75–1.48) 



STROKE 

No significant sex differences with regard to the risk of stroke after TAVI (pooled RR, 1.39; 
95% CI, 0.71–2.74) 

Zhen-Gang Zhao et al, Circ. Car Int - 2013 



30-DAY MORTALITY 

Male sex was associated with a significantly higher risk for death at 30 days after 
TAVI as shown by the pooled results using a random-effects model (pooled RR, 1.37; 

95% CI, 1.07–1.76) 

Zhen-Gang Zhao et al, Circ. Car Int - 2013 



1-YEAR MORTALITY 

One-year mortality of men and women was 22.0% and 16.9%, respectively. 
 

Pooled analysis using a random-effects model showed that men had 
significantly higher 1-year mortality (pooled RR, 1.30; 95% CI, 1.14–1.49; 

Zhen-Gang Zhao et al, Circ. Car Int - 2013 



30-Day Post-Procedural Outcomes 

• Higher vascular and bleeding complications in women 
 

• Higher need for blood transfusions in women 
 

• Higher 30-day mortality in males 

Humphries et al, JACC - 2012 



2-Year Survival 

• Better survival in women (72.5% Vs. 61.7%; p = 0.007) 
• After adjustment for age, site, and access route, the female HR was 0.58 (95% CI: 

0.41 to 0.82; p = 0.002) 

Humphries et al, JACC - 2012 



• UK National Registry 
 

• 756 women vs.  871 men 
 

• ESV and MCV used 
 

• All events were defined according to Valve Academic Research Consortium 
criteria. 

Al-Lamee et al, AJC - 2013 



2-Year Survival 

• Higher rate of 
vascular 
complications in 
Women 
 

• No differences 
in 30-day and 
long-term 
survival 
between 
genders 



TAVR – PMA 
Cohort A 
n = 342 

TAVR – NRCA 
Cohort A & B 

n = 1987 

TAVR – PMA 
Cohort B 
n = 175 

All TAVR 
n = 2544 

Female 
n = 1212 

(48%) 

Male 
n = 1332 

(52%)   

TF 
n = 821 
(61.6%) 

TA 
n = 511 
(38.4%)  

TF 
n = 661 
(54.5%) 

TA 
n = 563 
(46.5%)  

TAVR – RCA 
Cohort B 

n = 40 

Impact of Sex on Outcomes Following 
Transcatheter Aortic Valve Replacement in Patients 

with Severe Aortic Stenosis: 
Insights From The PARTNER Experience 



Characteristic 
Male 

(N = 1332) 
Female 

(N = 1212) p-value 

Age (yr) 84.1 ± 7.3  84.9 ± 6.9 0.002 

STS Score 11.2 ± 4.3 11.9 ± 4.2 <0.0001 

Logistic EuroSCORE 27.8 ± 16.6 25.1 ± 15.7 <0.0001 

Body Surface Area (BSA) 1.93 ± 0.21 1.66 ± 0.21 <0.0001 

Diabetes - % 40.8 33.3 0.0001 

Hyperlipidemia - % 87.0 80.1 <0.0001 

Hypertension - % 90.5 93.2 0.02 

Smoking - % 60.5 35.0 <0.0001 

COPD - % 45.0 41.5 0.07 

Pulmonary Hypertension - % 37.5 40.5 0.14 

Renal Disease (CR > 2) 20.6 12.3 <0.0001 

Patient Characteristics  



Characteristic 
Male 

(N = 1332) 
Female 

(N = 1212) p-value 

CAD - %  87.5 67.1 <0.0001 

Previous MI - % 33.4 17.9 <0.0001 

Prior PCI - % 44.2 35.0 <0.0001 

Prior CABG - % 59.3 24.2 <0.0001 

Cerebrovascular Disease - % 27.8 24.7 0.08 

Peripheral Vascular Disease - % 46.3 39.0 0.0002 

Cardiomyopathy - % 20.3 10.7 <0.0001 

Permanent Pacemaker - % 26.6 15.8 <0.0001 

Patient Characteristics  



Baseline Echocardiography  

Echo Findings 
Male  

(n=1272) 
Female 

(n=1162) p-value 

AVA - cm2 0.68 ± 0.19 0.61 ± 0.18 <0.0001 

AVA Index 0.36 ± 0.10 0.37 ± 0.11 0.0002 

AVG - mm Hg 42.0 ± 13.7 45.9 ± 14.7 <0.0001 

Mean LVEF - % 49.8 ± 13.2 55.5 ± 11.9 <0.0001 

Stroke Volume 71.8 ± 21.9 58.9 ± 17.2 <0.0001 



Outcome Male Female p-value 

All  Cause Mortality – no. (%) 79 (5.9%) 79 (6.5%) 0.52 

Cardiac mortality – no. 
(%) 

52 (3.9%) 59 (4.9%) 0.23 

Rehospitalization – no. (%) 87 (6.8%) 68 (5.9%) 0.37 

Death or rehosp – no. (%) 165 (12.4%) 147 (12.1%) 0.90 

Stroke 40 (3.0%) 46 (3.9%) 0.26 

MI – no. (%) 12 (0.9%) 10 (0.8%) 0.85 

Acute kidney inj* – no. (%) 49 (3.8%) 26 (2.2%) 0.03 

Permanent Pacemaker – no 
(%) 

67 (5.1%) 78 (6.6%) 0.11 

30 Day Outcomes (1) 

* Renal replacement therapy 



Outcome Male Female p-value 

Vascular complications 

All – no. (%) 133 (10.0%) 211 (17.5%) <0.0001 

Major – no. (%) 55 (4.1%) 103 (8.5%) <0.0001 

Major bleeding – no. (%) 103 (7.8%) 124 (10.3%) 0.03 

Unplanned Arterial 
Procedure 

97 (7.3%) 170 (14.0%) <0.0001 

30 Day Outcomes (2) 



Paravalvular Aortic Regurgitation 
Discharge Echo 

45.1 

43.1 

11 

Males 

None|Trace

Mild

Mod|Severe
62 

32.1 

5.9 

Females 

Males had significantly more paravalvular  
aortic regurgitation than Females (p<0.01 for all groups) 
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One Year Mortality Following TAVR 

Log-Rank p < 0.001 

HR(Female vs. Male): 0.71 [95% CI: 0.60, 0.84] 

Numbers  
at Risk 

Female 1212 1045 878 669 

Male 1332 1133 926 667 
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Female 
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Female 

Male 

Transfemoral Approach Transapical Approach 

There was no interaction between treatment approach 
and sex (pINT = 0.90) 

Impact of Treatment Approach 
on Mortality 



HR [95% CI] p-value 

O2 Dependent COPD 1.60 [1.22-2.09] <0.001 

BMI 0.98 [0.96-0.99] 0.004 

STS Risk Score 1.02 [1.01-1.04] 0.007 

Prev. CABG 0.80 [0.66-0.98] 0.03 

Major Arrhythmia 1.43 [1.20-1.70] <0.0001 

Renal Disease (Cr ≥ 2) 1.36 [1.10-1.68] 0.005 

Liver Disease 1.94 [1.27-2.96] 0.002 

Male 1.50 [1.25-1.82] <0.0001 

0.5 5

Potential Covariates: Male, Age, BMI, STS Risk Score, Diabetes, Smoker, Prior CABG, Prior BAV, Cardiomyopathy, Frailty, 
Major Arrhythmia, Permanent Pacemaker, Renal Disease, Liver Disease, COPD 

Baseline Predictors of One Year Mortality 
Multivariable Analysis 



What have we learned? 

• Risk profiles of females and males undergoing 
TAVR are different 

• Females have more vascular and bleeding 
complications but 30 day mortality is similar 

• Although conflicting data does exist (UK 
registry), most studies demonstrate lower one 
year mortality following TAVR in females 

How does TAVR compare to surgery 
among females and males? 
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Male 
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Log-Rank p= 0.293 
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HR Male vs Female: 0.82 [95% CI: 0.57, 1.19] 

Male 
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2 year All-Cause Mortality 
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Mortality Stratified by Gender 
Transfemoral Arm – PARTNER Trial 
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Number at risk 

TF-TAVR 

TF-SAVR 

Log-Rank p= 0.023 

HR: 0.55 [95% CI: 0.32, 0.93] 

23.4% 

36.9% 
TF-TAVR 
TF-SAVR 

10% 

20% 

30% 

40% TF-TAVR 
TF-SAVR 

Female Male 

Williams et al, TCT 2012 

Female Gender 

30 day Outcome 
TAVR 

(N=147) 

SAVR 

(N=153) 
p 

All mortality – % 6.8 13.1 0.07 

All Stroke – % 5.4 0.7 0.02 

Vascular complications       

    Major – % 15.0 4.6 <0.01 

    Unplanned Art Procedure -% 18.4 3.9 <0.0001 

Major bleeding  - % 10.9 21.6 0.01 

New PM – % 4.8 6.5 0.51 

MI – % 0.0 1.3 0.50 

Acute kidney inj* – % 3.4 6.5 0.21 



TAVR in High Risk Female Patients 
 

Characteristic 

TAVR  
N=183 

SAVR 
N=170 

Age, mean ± SD 83.1 ± 

7.4 

83.5 ± 6.2 

STS-PROM, mean ±SD 7.7 ± 3.0 8.0 ± 3.5 

NYHA III/IV, % 88.5 83.5 

Diabetes mellitus, % 33.3* 45.3* 

     Controlled by insulin 13.7 10.6 

Chronic kidney disease class 

4/5 

14.4 19.2 

History of hypertension 96.7 95.9 

Peripheral vascular disease 37.4 33.5 

Prior stroke 10.4 13.0 

Prior CABG 13.1 14.1 

Prior PCI 27.9 29.4 

STS Severe lung disease 15.3* 6.5* 

Katz ADL ≥3 3.3 7.1 





Aims 
To determine the safety and performance of 
transcatheter aortic valve implantation (TAVI) 
according to Valve Academic Research Consortium 
(VARC 2) and Bleeding Academic Research 
Consortium (BARC) definitions in the female 
population.  
Specific gender related issues will be investigated.  

Population 

All female patients (n=1,000) with severe aortic 
stenosis undergoing TAVI with commercially available 
valves and delivery systems in participating sites. 



Total enrollment & enrollment by site 

Total eligible - august 25 2014 520 

Institut Hospitalier Jacques Cartier 84 
Clinique Pasteur  70 
University of Munich 60 
San Raffaele Hospital 59 
University of Pisa 45 
Istituto Clinico Humanitas 43 
University of Rome 35 
University of Catania  28 
University of Siena 18 
Imperial College 16 
Mauriziano Hospital 17 
Erasmus Medical Center 14 
University of Padova 12 
Hospital Universitario Miguel Servet 9 
Radboud University Nijmegen Medical 
Center 

5 

Elisabeth-Krankenhaus 4 
Queen Elizabeth Hospital 1 
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Euro Score I Euro Score II STS Score

Risk Scores nr Median - IQR 

EURO SCORE 1 500 14.61 [10.74-22.49] 

EURO SCORE 2 500 4.32 [2.77-6.58] 

STS Score 372 6.6 [4.60-10.95] 



Conclusions 

• Compared to males, females have higher rates of 
vascular and bleeding complications 

• There is not a significant difference in 30 day mortality 
between males and females 

• Male sex is a predictor of one year mortality 

• Women have a survival benefit up to two years with 
TAVR compared to SAVR particularly if performed from 
a transfemoral approach.  

• While female sex may be a risk factor for surgical AVR, it 
does not appear to be a risk factor for TAVR 


