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A new standard of care for inoperable, 
severe aortic stenosis: implications of the 
PARTNER trial

  Clinical trial Commentary

Calcific aortic stenosis (AS) is the most common form of valvular heart disease requiring intervention in 
the developed world. Although indolent early in its course, the disease becomes extremely malignant 
following the development of symptoms with an average survival of only 2–3 years and a high rate of 
sudden death. Until recently, surgical aortic valve replacement (AVR) had been the only therapy 
demonstrated to alter the natural history of AS and improve mortality. Standard medical therapy, including 
balloon aortic valvuloplasty, can lead to a short-term improvement in symptoms, but does not improve 
survival. The Placement of Aortic Transcatheter Valves (PARTNER) trial compared transcatheter aortic valve 
replacement (TAVR) with standard therapy in patients with symptomatic, severe AS who were inoperable 
(cohort B) or high-risk (cohort A) candidates for AVR. In cohort B of the trial, TAVR with the Edwards 
SAPIEN valve significantly reduced the primary end point of overall mortality at 1 year among patients 
who were deemed to be too high risk to undergo AVR. TAVR was also superior to standard therapy with 
respect to death from cardiovascular causes, death from any cause or repeat hospitalization, and death 
or major stroke, despite being associated with higher 30-day rates of major stroke, major vascular 
complications, and major bleeding. Assessment at 1 year showed that the initial favorable hemodynamic 
results of TAVR were durable and there was no evidence of valve deterioration or restenosis. Importantly, 
TAVR was superior to standard therapy at 1 year with respect to improving symptoms and quality of life. 
This trial establishes TAVR as the new standard of care in appropriate patients with symptomatic severe 
AS who are not candidates for surgical AVR. Ongoing technological advances and additional trials will 
likely lead to further expansion of the population of patients with AS who are candidates for TAVR.
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With the aging of the population and the decline 
of rheumatic heart disease, calcific aortic steno-
sis (AS) has become the most common form 
of valvular heart disease requiring interven-
tion in the developed world. The prevalence of 
calcific or ‘senile’ AS is estimated to be 2–8% 
among adults older than 65 years in the USA 
and Europe [1–3]. The prevalence continues to 
increase with age and may approach 30% in 
nonagenarians [4]. The pathophysiology of AS 
involves degeneration, inflammation and cal-
cification of a normal tricuspid or congenitally 
bicuspid aortic valve [5]. Early in its course, the 
disease is often indolent, and patients are char-
acteristically asymptomatic for a variable period 
of time. However, the disease progresses to cause 
obstruction to left ventricular outflow, concen-
tric hypertrophy of the left ventricle with resul-
tant hemodynamic effects including increases in 
wall stress and left ventricular and pulmonary 
artery pressures, and the eventual development 
of symptoms, including angina, syncope, and 
dyspnea. The onset of these cardinal symptoms 
marks a turning point in the course of severe AS, 

after which it becomes much more malignant. 
Disease progression accelerates and survival is 
extremely poor, averaging only 2–3 years with a 
high rate of sudden death [6,7]. 

Surgical aortic valve replacement (AVR) 
had previously been the only therapy demon-
strated to improve both morbidity and mortality 
in patients with symptomatic, severe AS [7,8]. 
Multiple studies have demonstrated that the 
risk of surgery is relatively low in the absence 
of major comorbidities. Recent research has 
shown that the benefits of surgery are main-
tained even in the very elderly (age >80 years) 
and that the operative risk (in the absence of 
significant comorbidities) is not prohibitive 
in this group [9–13]. Thus, current American 
College of Cardiology (ACC), American Heart 
Association (AHA) and European Society 
of Cardiology (ESC) guidelines recommend 
AVR for all patients with symptomatic, severe 
AS [14,15]. In the absence of symptoms, addi-
tional class 1 indications for AVR include left 
ventricular systolic dysfunction and require-
ment for coronary artery bypass graft surgery 
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or other surgery of the aorta or heart valves. 
Despite these guidelines, it is estimated that at 
least one-third of patients with symptomatic, 
severe AS do not undergo AVR for a variety of 
reasons, including severe left ventricular systolic 
dysfunction, advanced age and comorbid condi-
tions [16]. Patients who are not candidates for 
surgery or who refuse surgery have a particularly 
poor prognosis with an average survival of less 
than 2 years [8,17–20].

No medical therapy has been shown to delay 
disease progression or to improve survival in 
patients with severe AS. Balloon aortic valvulo
plasty (BAV) is a catheter-based therapy that 
involves inflating a balloon within a stenotic 
aortic valve to fracture calcifications, split 
fused commissures and increase orifice size 
[21]. BAV has been shown to modestly increase 
valve area, leading to a short-term improve-
ment in symptoms [22–26]. However, these ben-
efits are limited by rapid valvular restenosis 
and recurrence of symptoms, and therefore 
the absence of any long-term survival benefit 
[22,27–29]. Current guidelines support the use 
of BAV only as a bridge to surgery in hemo-
dynamically unstable patients or as a pallia-
tive therapy in inoperable patients [14,15]. The 
failure of current medical therapy and BAV 
to significantly alter the prognosis of patients 
with severe AS has led to an intense research 
focus on novel percutaneous therapeutic strate-
gies. In particular, transcatheter AVR (TAVR) 
has offered the tantalizing promise of achiev-
ing the benefits of surgical valve replacement, 
while obviating the need for extensive surgery, 
sternotomy, and cardiopulmonary bypass in 
high-risk operative candidates. 

Introduction to the PARTNER trial
The first successful TAVR in a human being 
was performed in 2002 with a balloon-expand-
able, bovine pericardial valve that was deliv-
ered to the aortic position via the antegrade 
(transseptal) transfemoral vein approach [30]. 
Owing to technical difficulties and a high rate 
of procedural complications, this approach 
has now been supplanted by the retrograde 
transfemoral artery and antegrade transapical 
approaches [31,32]. There are currently two 
transcatheter heart valve systems that have 
undergone extensive clinical testing leading to 
CE mark (Conformité Européenne marking 
that is required for marketing in the European 
Economic Area) approval for use in Europe and 
abroad. The Edwards SAPIEN® valve system 
consists of a bovine pericardial tissue valve that 

is sewn into a balloon-expandable, stainless steel 
stent. The CoreValve (Medtronic) revalving sys-
tem utilizes a porcine pericardial tissue valve 
that is mounted within a self-expanding nitinol 
stent. Pivotal, randomized trials are now com-
paring TAVR to standard therapy with both of 
these valve systems. 

The Placement of Aortic Transcatheter Valves 
(PARTNER) trial was a multicenter, randomized 
clinical trial comparing TAVR with standard 
therapy in patients with severe symptomatic AS 
[33,34]. The trial was conducted in patients who 
were at high or prohibitive surgical risk for surgi-
cal AVR. Patients were enrolled into two cohorts 
based on their candidacy for AVR (Figure  1). 
Cohort A of the trial included patients who 
were considered to be surgical candidates despite 
elevated risk, as defined by a Society of Thoracic 
Surgeons (STS) risk score of greater than 10% 
or an estimated risk of mortality within 30 days 
of greater than 15%. Patients in this cohort were 
randomized to TAVR with the SAPIEN valve 
system (transapical or transfemoral approach 
based on vascular access) versus standard AVR. 
Cohort B enrolled patients who were deter-
mined not to be surgical candidates based on 
an estimated risk of death or serious, irreversible 
morbidity of greater than 50%. These patients 
were randomized to treatment with transfemoral 
TAVR with the SAPIEN valve system or stan-
dard medical therapy, which could include BAV. 
The results of cohort B of the PARTNER trial 
were published in the October 21, 2010 edition 
of the New England Journal of Medicine and rep-
resent the first randomized, controlled data on 
the safety and efficacy of TAVR. 

Background & rationale
The Edwards SAPIEN transcatheter aortic 
valve studied in the PARTNER trial consists of 
a 23-mm or 26-mm diameter, trileaflet bovine 
pericardial valve that is hand sutured into a bal-
loon-expandable, stainless-steel stent (Figure 2). 
For delivery, the sterile stent valve is crimped 
onto a standard balloon catheter. The device 
is introduced via a common femoral artery 
access site with either a 22 or 24 French sheath, 
depending on the valve size utilized. Following 
a standard balloon aortic valvuloplasty, the 
valve is advanced retrograde through the aorta 
under fluoroscopic guidance and is positioned 
within the native aortic valve (Figure 3). During 
deployment, rapid right ventricular pacing is 
performed to achieve mechanical asystole to 
minimize valve motion and migration. The 
procedure is typically performed with general 



www.futuremedicine.com 443future science group

The PARTNER Trial   Clinical trial Commentary

anesthesia to facilitate transesophageal echo-
cardiography, which is used to measure aor-
tic annular dimensions, to assist with valve 
positioning, and to assess aortic regurgitation 
following deployment. 

Several observational registries have shown 
retrograde transfemoral TAVR with the 
SAPIEN valve system to be safe and effective 
in patients considered inoperable or high-risk 
candidates for AVR. In initial feasibility trials, 
procedural success ranged from 86 to 93% and 
operative 30‑day mortality 7.3 to 12% [35–37]. 
Hemodynamic results were comparable to sur-
gical AVR with minimal postprocedure valvular 
gradients and valve areas greater than 1.5 cm2. 
In these early feasibility studies, para-valvular 
aortic regurgitation has typically been mild with 
greater than 2+ regurgitation reported in only 
5–10% of cases. However, procedural complica-
tions in these studies were frequent with major 
vascular complications ranging from 7–13% 
and cerebrovascular events ranging from 2.3 to 
9.1% of cases. Other procedural complications, 
including annular rupture, coronary occlusion, 
and heart block occurred more rarely. 

More recent observational studies of TAVR 
have reported improved procedural outcomes, 
likely reflecting advancements in patient selec-
tion, operator expertise, and valve platform 
technology. The SAPIEN Aortic Bioprosthesis 
European Outcome (SOURCE) Registry, which 
was initiated to track outcomes after commer-
cial approval of this device in Europe, reported 
improved procedural success of 95.1%, and 
30‑day mortality of 6.3% [38]. Rates of pro-
cedural complications were similar to prior 
reports, including major vascular complications 
in 10.6% of cases and stroke in 2.4% of cases. 

Limited data regarding long-term outcomes 
after TAVR with the SAPIEN system are avail-
able from the early observational series. These 
studies suggest that the initial hemodynamic 
results achieved with TAVR are durable for at 
least 1 year; valve areas have remained greater 
than 1.5 cm2 with no reports of structural valve 
deterioration, restenosis, or significant increases in 
paravalvular aortic regurgitation. 1-year mortality 
has ranged from 23.6 to 26%, and the majority of 
deaths have been non-valve related [35–37]. In fact, 
one of the series reported a valve-related 1-year 
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Figure 1. Design of the PARTNER trial: cohort A and B. 
AVR: Aortic valve replacement; BAV: Balloon aortic valvuloplasty; TAVR: Transcatheter aortic valve repalcement. 
Data taken from [33].
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mortality of less than 5% [37]. One recent study 
reported outcomes beyond 3 years for 70 patients 
who underwent successful TAVR and survived 
for at least 30 days [39]. Among these patients, sur-
vival was 57% and freedom from reoperation was 
98.5%. There have been no reports of late valve 
deterioration, valve migration or stent fracture. 
Valve-related thromboembolic events appear to be 
rare, and long-term anticoagulation has not been 
routinely used. The favorable early and mid-term 
results of the initial observational studies of TAVR 
in high-risk patients paved the way for the current 
pivotal, randomized trials of this technology. 

Design of the PARTNER Trial
Cohort B of the PARTNER trial was designed to 
compare transfemoral TAVR with standard ther-
apy in patients with severe symptomatic AS, who 
were not considered to be candidates for AVR. 
Inclusion criteria included cardiac symptoms 
(New York Heart Association [NYHA] Class II 

or greater) and severe AS, which was defined as an 
aortic valve area of less than 0.8 cm2, a mean aor-
tic valve gradient >40 mmHg, or a peak velocity 
>4.0 m/sec. Surgical risk assessment was carried 
out in each case by a cardiologist and two car-
diovascular surgeons. Patients were considered 
to be inoperable if the estimated risk of either 
death within 30 days or a serious, irreversible 
condition exceeded 50%. Cardiovascular exclu-
sion criteria included a bicuspid or noncalcified 
valve, significant aortic or mitral regurgitation 
(3+ or greater), severe left ventricular dysfunc-
tion (ejection fraction [EF] <20%), bulky calci-
fications near the coronary ostia, unrevascular-
ized coronary artery disease, significant aortic 
vascular disease, and iliofemoral arteries that 
would not accommodate 22 or 24 French intro-
ducer sheaths. Subjects were also excluded on the 
basis of certain comorbid conditions, including 
severe chronic kidney disease (creatinine >3 mil-
ligrams per deciliter or requirement for dialysis), 
cerebrovascular accident or transient ischemic 
attack within 6 months, gastrointestinal hem-
orrhage within 3 months, bleeding diathesis, 
and life expectancy less than 12 months due to 
noncardiac disease. 

Eligible patients were randomized to trans-
femoral TAVR with the SAPIEN aortic valve 
system or standard medical therapy. Patients in 
the standard therapy group were permitted to 
undergo BAV, but were prohibited from cross-
over to TAVR. Patients in the TAVR group were 
treated with heparin during the procedure and 
with dual antiplatelet therapy with aspirin and 
clopidogrel for at least 6 months if tolerated. All 
patients were followed for a minimum duration 
of 1  year. The primary end point was death 
from any cause during the duration of the trial. 
A coprimary end point was the hierarchical com-
posite of death from any cause or repeat hospital-
ization due to valve- or procedure-related causes. 
Prespecified secondary end points included the 
rate of death from cardiovascular causes, the rate 
of repeat hospitalization, the NYHA functional 
class and 6‑min walk test performance. Safety-
related end points included the rates of myo-
cardial infarction, stroke, acute kidney injury, 
vascular complications, and bleeding. Of note, a 
prospectively-conducted quality-of-life substudy 
was conducted as part of the trial. 

Results
The trial enrolled 358  patients at 21 sites 
between 2007 and 2009. The patients were ran-
domized to TAVR (n = 179) or standard therapy 
(n = 179) and in the primary report of the trial 

Figure 2. The Edwards SAPIEN 
transcatheter heart valve.

 

Figure 3. Angiographic images of transcatheter aortic valve positioning 
and implantation.
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were followed for a median duration of 1.6 years 
and a maximum duration of 2.8 years (follow-up 
is ongoing for 5 years). Overall, subjects were 
predominantly elderly (average age 83  years) 
and at high surgical risk (STS score 11.6 ± 
6%). Comorbid conditions that contributed 
to patients being determined to be inoperable 
included oxygen-dependent respiratory failure 
(23.5%), frailty (23.1%), an extensively calcified 
(porcelain) aorta (15.1%) and chest wall defor-
mity or irradiation (13.1%). At baseline, the two 
randomized groups were similar in terms of most 
identifiable characteristics, with the exception of 
a somewhat higher prevalence of atrial fibrilla-
tion (49 vs 33%) and COPD (52 vs 41%) in the 
standard therapy group. 

Over 96% of the patients randomized to 
TAVR underwent the assigned procedure. The 
procedural outcomes and safety of TAVR in 
the study compare favorably with previously 
reported observational series [35–38]. Following 
TAVR, the mean aortic valve area increased 
from 0.6 to 1.5  cm2 and the mean gradient 
decreased from 45 to 11  mmHg at 30  days. 
Within 24  h of the procedure, two patients 
(1.1%) died, one patient (0.6%) had valve embo-
lization, two patients (1.1%) required multiple 
valve implantations, and three patients (1.7%) 
had major strokes. The 30‑day mortality rate of 
6.4% in the TAVR group was nearly identical 
to the rate of 6.3% reported from the SOURCE 
registry [38]. 84% of patients in the standard 

therapy group underwent BAV overall, includ-
ing 64% within 30 days of randomization. In 
the standard therapy group, 4 patients (2.2%) 
underwent TAVR at nonparticipating sites 
abroad and 17 patients (9.5%) underwent AVR 
(AVR alone in 12 cases and AVR with placement 
of a conduit from the left ventricle to the aorta 
in 5 cases). There was no significant mortal-
ity difference between the TAVR and standard 
therapy groups at 30 days after randomization 
(5 and 2.8% respectively; p = 0.41). 

The primary end point of all-cause mortal-
ity at 1 year occurred in 30.7% of the TAVR 
group and 50.7% of the standard therapy group, 
representing an absolute mortality reduction of 
20% (p < 0.001) (Figure 4). This corresponds with 
a number needed to treat with TAVR of only 
five patients to prevent one death compared to 
standard therapy. Cardiovascular death at 1 year 
was also reduced by TAVR, occurring in 20.5% 
of the TAVR group and 44.6% of the standard 
therapy group (p < 0.001). TAVR was also supe-
rior at 1 year with respect to the co-primary end 
point of the rate of the hierarchical composite of 
death from any cause or repeat hospitalization 
(p < 0.0001). Subgroup analyses demonstrated 
that the reduction in the primary end point was 
consistent across 10 major subgroups. 

Certain important complications were more 
common in the TAVR group than the standard 
therapy group. Major strokes occurred in 5.0% 
of the TAVR group and 1.1% of the standard 
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therapy group at 30 days (p = 0.06), but the 
composite of major stroke or death at 1 year 
still significantly favored TAVR (33 vs 51.3%, 
p < 0.001). Major vascular complications 
(16.2 vs 1.1%, p < 0.001) and major bleeding 
events (16.8 vs 3.9%, p < 0.001) at 30 days also 
occurred more frequently in the TAVR group. 
There were no statistically significant differ-
ences among the groups in the rates of other 
potentially important complications, including 
myocardial infarction, endocarditis, atrial fibril-
lation, permanent pacemaker placement, acute 
kidney injury and renal-replacement therapy.

Among patients who survived for 1  year, 
TAVR achieved durable hemodynamic results 
and was superior to standard therapy at improv-
ing symptoms. Echocardiographic follow-up of 
the TAVR group at 1 year showed no evidence 
of valve deterioration, no significant increase 
in valvular gradients, and no decrease in valve 
areas. Moderate or severe paravalvular regurgita-
tion was present in 11.8% of patients at 30 days 
and 10.5% at 1 year. Overall, only 3 patients 
(1.7%) required repeat TAVR to treat significant 
aortic regurgitation. At 1 year, 74.8% of patients 
in the TAVR group were asymptomatic or had 
mild symptoms (NYHA class I or II) compared 
with 42% of patients in the standard therapy 
groups (p < 0.001). 6‑min walk test results were 
obtained at 1 year in a subgroup of patients and 
were also improved in the TAVR group, but 
were unchanged from baseline in the standard 
therapy group. In the prospectively conducted 
quality-of-life substudy of the trial, more favor-
able outcomes were observed with TAVR than 
with medical therapy; these data have been 
presented and are awaiting publication [40]. 

Summary
Severe AS is morbid condition with an aver-
age survival of only 2–3 years after the devel-
opment of symptoms. Until recently, surgical 
AVR had been the only therapy demonstrated 
to improve mortality in this patient population. 
Standard medical therapy, including BAV, has 
been shown to result in a short-term improve-
ment in symptoms, but has failed to offer any 
mortality benefit. Cohort B of the PARTNER 
trial compared TAVR with the SAPIEN valve 
system with standard therapy in patients with 
symptomatic, severe AS who were not candi-
dates for AVR. In the trial, TAVR was superior 
to standard therapy in terms of the primary end 
point of overall mortality at 1 year. TAVR was 
also superior with respect to other important 
end points, including death from cardiovascular 

causes, death from any cause or repeat hospital-
ization, and death or major stroke. There were, 
however, higher 30‑day rates of major stroke, 
major vascular complications, and major bleed-
ing in the TAVR group. At 1 year, TAVR was 
associated with improved symptoms and there 
was no evidence of valve deterioration or reste-
nosis. This trial establishes TAVR as a new 
standard of care in inoperable patients with 
symptomatic severe AS.

Future perspective
The PARTNER trial is the first major random-
ized clinical trial of TAVR in patients with symp-
tomatic, severe AS. Given the well-established 
benefits of AVR, it was necessary to study this 
unproven therapy in patients who were at ele-
vated or prohibitive operative risk. The results 
of cohort B are promising in that they show a 
clear benefit of TAVR in patients who are not 
operative candidates. The results from cohort A 
will be published seperately and will compare 
transfemoral and transapical TAVR with stan-
dard AVR in high-risk surgical candidates. If the 
results continue to be favorable, it is likely that 
future studies will focus on the use of TAVR 
in increasingly low-risk patient populations. 
Further investigation will also be necessary to 
clarify the role of TAVR in patient groups who 
were excluded from the initial trials, such as 
patients with unrevascularized coronary artery 
disease or multiple valvular lesions, including 
significant mitral regurgitation. Studies in this 
group could address the intriguing possibility 
of hybrid procedures, such as TAVR with per-
cutaneous coronary intervention or minimally 
invasive coronary artery bypass surgery or TAVR 
with percutaneous mitral valve intervention. 
Another patient group that will likely be the 
focus of ongoing investigation includes patients 
with failed tissue prosthetic valves in the aortic 
or mitral positions. 

In parallel with expansion of the eligible 
patient population, transcatheter aortic valve 
technology can be expected to continue to 
evolve at a rapid pace. The current generation 
of the Edwards valve system (SAPIEN XT) 
has several important advantages over the ver-
sions employed in the PARTNER trial. The 
stent frame has a new geometry and is con-
structed from a thinner cobalt alloy, and the 
leaflet geometry has been redesigned to reduce 
stress and improve durability. These changes 
allow for a lower profile, 18–19 French delivery 
system which allows it to be used in smaller 
ilio-femoral vessels and may decrease the risk 
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of vascular complications. The Sapien XT 
valve will be evaluated in the recently initiated 
PARTNER II trial. Additionally, the Medtronic 
CoreValve revalving system is also now being 
evaluated in a pivotal clinical trial. Other valve 
platforms are in earlier stages of development, 
but may also play an important role in the 
future of the field. 

Given the advanced age and multiple comor-
bidities of many patients with AS, it will be 
important to address the impact of the pro-
cedure on quality of life. Early observational 
studies showed that TAVR can result in signifi-
cant improvements in quality of life at 3 and 
6 months after the procedure [41,42]. A study of 
the impact of TAVR on quality of life in the 
PARTNER trial was recently presented and 
showed that TAVR was superior to standard 
medical therapy at improving quality of life 
at 6 and 12 months in inoperable patients [40]. 
Similar quality of life analyses will also be car-
ried out in cohort A of the PARTNER trial. 
Given the current intense focus on value in 
healthcare delivery, the cost–effectiveness of 
TAVR must be considered; a formal, prospec-
tively-conducted cost–effectiveness analysis of 
the use of TAVR in the PARTNER trial is cur-
rently underway. As the use of TAVR expands 

to other patient populations, a continued 
focus on cost–effectiveness will be necessary 
to determine the best use of this breakthrough 
technology.
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Executive summary

Introduction, background & rationale of the Placement of Aortic Transcatheter Valves (PARTNER) trial
�� Severe aortic stenosis (AS) is an extremely morbid disease with an average survival of only 2–3 years after the development of symptoms.
�� Surgical aortic valve replacement (AVR) has been shown to improve both symptoms and survival in patients with symptomatic severe AS.
�� Standard medical therapy and balloon aortic valvuloplasty may improve symptoms, but do not alter the prognosis of this disease.
�� Early observational studies of transcatheter aortic valve replacement (TAVR) in patients with symptomatic severe aortic stenosis who are 

at high risk for AVR have shown favorable hemodynamic outcomes and have suggested improved survival relative to standard therapy.

Design of the PARTNER trial
�� The PARTNER trial is a pivotal clinical trial that compared TAVR with the Edwards SAPIEN valve system to standard therapy in patients 

with severe symptomatic AS who were inoperable or high risk candidates for surgical AVR.
�� Cohort B of the PARTNER trial randomized 358 patients with symptomatic, severe AS who were not candidates for surgical AVR to 

transfemoral TAVR versus standard medical therapy, including balloon aortic valvuloplasty.

Results
�� The results of cohort B of the PARTNER Trial were published in the New England Journal of Medicine on 21 October 2010.
�� The primary end point of all-cause mortality at 1 year occurred in 30.7% of the TAVR group and 50.7% of the standard therapy  

group (p < 0.001). This corresponds with a number needed to treat with TAVR of only five patients to prevent one death compared to 
standard therapy.

�� TAVR was also superior to standard therapy with respect to  death from cardiovascular causes, death from any cause or repeat 
hospitalization, and death or major stroke, despite being associated with higher 30-day rates of major stroke, major vascular 
complications and major bleeding.

�� TAVR improved symptoms more than standard therapy as reflected by superior 6‑min walk test results and fewer patients with New York 
Heart Association class III or IV symptoms at 1 year.

�� The rates of major stroke, major vascular complications and major bleeding were increased at 30 days in the TAVR group.

Conclusions & future directions
�� This trial establishes TAVR as the new standard of care for suitable patients with symptomatic severe AS who are not candidates for 

surgical AVR.
�� With ongoing technological advancements and additional clinical trials, the population of patients with AS who are candidates for TAVR 

is likely to continue to expand.
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