
Thirty-day TAVR Results from the 
Evolut Low Risk Bicuspis Study 
Numerous large-scale and randomized 
clinical trials have demonstrated the 
safety and effectiveness of TAVR as 
compared with surgical aortic valve 
replacement (SAVR). TAVR has now 
been approved as a therapy for 
patients with severe symptomatic aortic 



stenosis regardless of their surgical risk 
profile. 
In the Evolut Low Risk Trial, TAVR with a 
s e l f - e x p a n d i n g s u p r a - a n n u l a r 
bioprosthesis was noninferior to surgery 
with respect to the composite endpoint 
of death or disabling stroke at 24 
months.(Ref:1) 
However, one limitation of the available 
data has been that patients with 



bicuspid aortic stenosis were generally 
excluded from TAVR trials. Investigators 
were concerned about asymmetric 
calcification, elliptical shape, potential 
incomplete valve expansion, procedural 
technical issues, and other matters. 
It is also important to acknowledge that 
bicuspid aortic valve disease differs 
from tricuspid disease not only in the 
number of leaflets present but also in 



s e v e r a l o t h e r a n a t o m i c a n d 
pathophysiologic areas, including: 
• a n i n c r e a s e d i n c i d e n c e o f 

aortopathy with dilation of the 
aortic root and ascending aorta, 

• f requent atypical locat ion of 
coronary artery ostia, 

• asymmetric leaflet calcification, 
• larger-sized annuli, and 



• higher calcium scores with bulky 
leaflet calcification and fused raphe. 

Probably as a result of these anatomic 
dif ferences, the results of early-
generation TAVR systems in patients 
with bicuspid aortic valve disease were 
notable for worse in-hospital outcomes, 
decreased device success, and an 
increased incidence of paravalvular 



leak, device malpositioning, and aortic 
injury. 
Since then, system modifications have 
addressed many of these issues, 
producing subsequent generations of 
devices with various improvements, such 
as improved sealing at the level of the 
annulus and the ability to recapture and 
reposition the valve to assist with 



obtaining the optimal implant depth 
before final release. 
Now there is a need to prospectively 
analyze results from these newer 
devices in patients with bicuspid aortic 
stenosis who are at low surgical risk. 
Preliminary Data 
There was a preliminary analysis from 
the Society of Thoracic Surgeons/
American College of Cardiology (STS/



ACC) Transcatheter Valve Therapy 
(TVT) Registry of patients with bicuspid 
aortic valve disease who underwent 
TAVR with the balloon-expandable 
SAPIEN 3 transcatheter aortic valve.
(R:2)These pat ients showed no 
significant differences in 30-day or 1-
year mor tality compared with a 
propensity-matched group of patients 
with tricuspid valve stenosis. 



Now there are prospective data from 
the Evolut Low Risk Bicuspid Study, 
which was conducted at high-volume, 
experienced centers. While the study 
had a non random ized de s ign , 
investigators used a standardized 
implantation technique, consistent 
annular sizing, and pre-TAVR balloon 
dilation, and they maintained rigorous 



adherence to pa t ien t se lec t ion 
parameters. 
Data from 150 patients showed that 
TAVR using the Evolut supra-annular 
self-expanding valve achieved excellent 
early results. Device success occurred in 
95.3% of these low-risk bicuspid 
patients. Mortality and stroke were very 
low at 30 days (Table 1);  





t here were low ra tes o f aor t i c 
regurgitation (no moderate/severe 
r e g u r g i t a t i o n ) a n d c o n s i s t e n t 
h e m o d y n a m i c s a c r o s s S i e ve r s 
classification types. Patients wil l 
continue to be followed for up to 10 
years. 
In presenting the data at ACC.20 
virtual, Dr. Basel Ramlawi, noted that 
the choice between TAVR and SAVR 



should be based on a multidisciplinary 
heart team discussion that includes the 
condition of the valve itself, anatomic 
and clinical variables, as well as patient 
age and social factors. 
Higher Surgical Risk 
Dr. Ramlawi and colleagues have now 
analyzed Evolut data from the STS/
ACC TVT Registry comparing TAVR in 
bicuspid and tricuspid aortic valves in 



patients at increased surgical risk.(R:3) 
They analyzed data from 932 patients 
with bicuspid aortic valve stenosis who 
underwent elective TAVR with the self-
expanding, repositionable, Evolut R or 
Evolut PRO valve. These results were 
then compared with a group of 26,154 
patients with tricuspid aortic stenosis 
who underwent TAVR during the same 
period (July 2015 to September 2018). 



At baseline, patients with bicuspid valves 
were younger, had fewer cardiac 
comorbidities, and had lower Society of 
Thoracic Surgeons Predicted Risk of 
Mortality scores (5.3 ± 4.2% vs. 6.9 ± 
4.8%; p < 0.001). To account for these 
differences, propensity matching was 
performed, which resulted in 929 
matched pairs. Within these matched 
groups, results were comparable for 



all-cause mortality at 30 days and 1 
year, as were the rates of stroke (Table 
2). 



The number of patients in the bicuspid 
group who required aortic valve 
reintervention was slightly larger than in 
the tricuspid group at 30 days and at 1 
year (Table 2). But, overall, in patients 
at increased surgical risk, TAVR for 
bicuspid aortic valve stenosis indicates 
acceptable safety outcomes with low 
complication rates. 



Take-home Messages: 
• Much has been learned from studies 

evaluating transcatheter aortic valve 
replacement (TAVR), but patients 
with bicuspid disease were excluded 
from nearly all these trials. 

• Now there are early results from the 
Evolut Low Risk Bicuspid Study, 
suggesting that TAVR with the self-



expanding Evolut platform is safe 
and effective. 

• The choice between TAVR and 
surgical replacement should be 
based on a multidisciplinary heart 
team discussion that includes 
anatomic, clinical, and patient social 
factors. 
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