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eff ect of risk factors on mortality, we did Cox proportional 
hazards regression. Interaction analysis from the Cox 
regression was not specifi ed in the protocol; it was done in 
the 1-year analyses and presented in the pre-market 
approval submission; the same subgroups are considered 
here. We also used Cox regression for multivariable 
analysis, in which we used multiple imputations to 
accommodate missing baseline variables. The multivariable 
models included covariates with a p value of less than 0·20 
in univariate analyses. We did an additional time-dependent 
covariate analysis to test the association of complications 
during TAVR or SAVR with subsequent mortality. The 
primary and key secondary endpoint analyses in the 
protocol were for non-inferiority at 1 year; no such analyses 
were specifi ed for 5 years, and no such analyses are 
presented in this report. We did landmark analyses 
including all patients alive at the start point of the analyses; 

the landmark analyses were not prespecifi ed. We did all 
statistical analyses with SAS (version 9.3).

This study is registered with ClinicalTrials.gov, 
NCT00530894.

Role of the funding source
The funder designed and monitored the study and 
participated in the selection and management of the study 
sites and data collection. The funder had no role in data 
analysis or interpretation, or the writing of the report. 
MJM and the executive committee had unrestricted access 
to the data after the database was locked and had full 
responsibility for the decision to submit for publication.

Results
We screened 3105 patients, of whom 699 were enrolled: 
348 assigned to TAVR and 351 assigned to SAVR (fi gure 1). 
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HR 1·04, 95% CI 0·86–1·24; p=0·76

HR 1·14, 95% CI 0·68–1·93; p=0·61 HR 1·09, 95% CI 0·90–1·31; p=0·39
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95% CI 0·85–1·24; 
p=0·76

HR 0·86, 
95% CI 0·67–1·09; 
p=0·21

HR 0·82, 
95% CI 0·59–1·15; 
p=0·24

Figure 2: Mortality and cardiovascular outcomes
Kaplan-Meier analysis of all-cause death in the intention-to-treat population (A) and by landmark analysis (B); stroke or transient ischaemic attack (C); and stroke, 
transient ischaemic attack, or death from any cause (D). HR=hazard ratio. TAVR=transcatheter aortic valve replacement. SAVR=surgical aortic valve replacement.

All-cause death after 5 years
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TAVR vs. SAVR in High-Risk Patients



Nordic Aortic Valve Intervention (NOTION) Trial

Objective:
To compare TAVR vs. SAVR in patients ≥ 70 years eligible for surgery 
(all-comers population/consecutive recruitment)

Primary outcome:
Composite rate of all-cause mortality, stroke or myocardial infarction
at 1 year (VARC II-defined)

Secondary 
outcomes:

Safety and efficacy (NYHA), echocardiographic outcomes (VARC II-
defined)

Design: Prospective, multicenter, non-blinded, randomized trial

Enrollment period: December 2009 - April 2013
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Enrollment Criteria
Main inclusion criteria
• Severe aortic valve stenosis
• Age ≥ 70 years
• Life expectancy ≥ 1 year
• Suitable for self-expanding TAVR and 

SAVR

Main exclusion criteria
• Severe CAD
• Severe other valve disease
• Prior heart surgery
• Need for acute treatment
• Recent stroke or myocardial infarction
• Severe lung disease
• Severe renal disease



ITT TAVR
n=145

ATT TAVR
n=142

Implanted TAVR
n=139

All randomized
N=280

Died prior to
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Crossover
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Compliance



Baseline Characteristics
Characteristic, % or mean � SD TAVR

n=145
SAVR
n=135 p-value

Age (yrs) 79.2 � 4.9 79.0 � 4.7 0.71
Male 53.8 52.6 0.84
STS score 2.9 � 1.6 3.1 � 1.7 0.30
STS score < 4% 83.4 80.0 0.46
Logistic EuroSCORE I 8.4 � 4.0 8.9 � 5.5 0.38
NYHA class III or IV 48.6 45.5 0.61



Baseline Characteristics
Characteristic, % TAVR

n=145
SAVR
n=135 p-value

Diabetes 17.9 20.7 0.55
Peripheral vascular disease 4.1 6.7 0.35
Prior stroke 6.2 9.6 0.29
COPD 11.7 11.9 0.97
Creatinine > 2 mg/dl 1.4 0.7 >0.99
Prior myocardial infarction 5.5 4.4 0.68
Prior PCI 7.6 8.9 0.69



All-Cause Mortality, Stroke, or MI



All-Cause Mortality



Stroke



Myocardial Infarction



All-Cause Mortality, Stroke, or MI:
STS<4%



Secondary Outcomes
5-Year Outcome, Kaplan-Meier % TAVR SAVR p-value

Death, any cause 27.7 27.7 0.90

Death, cardiovascular 21.0 22.5 0.75

Stroke 10.5 8.2 0.67

TIA 6.8 4.1 0.35

Myocardial infarction 8.6 8.7 0.87

Atrial fibrillation 25.2 62.2 <0.001

Pacemaker 41.8 8.4 <0.001

Aortic valve re-intervention 2.5 0.0 0.09

Valve endocarditis 11.3 5.8 0.10



Aortic Valve Performance



Aortic Valve Regurgitation



NYHA Class



Association of New Pacemaker with Mortality for TAVR



All-Cause Mortality by 3-Month AR Severity



Subgroup Analysis for 5-Year Mortality



Subgroup Analysis for 5-Year Mortality



Conclusions
• NOTION is the first trial to report on 5-year outcomes after TAVR vs. SAVR in lower risk patients 

(82% with STS < 4%)
• After 5 years, there were no differences in all-cause mortality, stroke, myocardial infarction, or 

these combined
• There was no difference in prosthetic valve re-intervention
• Prosthetic opening area was larger and mean gradient lower for TAVR and remained unchanged 

over time
• TAVR continued to have more mild/moderate prosthetic regurgitation
• New pacemaker implantation after TAVR trended to be associated with increased mortality
• Determining the longevity of TAVR prostheses will require longer term follow-up 


