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ABSTRACT

OBJECTIVES The aim of this study was to evaluate the choice of treatment for severe aortic valve stenosis in the era

of transcatheter aortic valve replacement (TAVR) in Eastern Denmark.

BACKGROUND Until the early 21st century, the only therapeutic option for aortic valve stenosis was surgical aortic

valve replacement (SAVR), but this has changed with the introduction of TAVR.

METHODS Using the East Denmark Heart Registry, the evolution of AVR over time was studied for the period

2005 to 2015.

RESULTS TAVR has since its introduction in 2007 seen steady growth, with currently more than 35% of AVR procedures—

and 45% of isolated AVR procedures—being performed by transcatheter-based technology. The number of SAVR proce-

dures remained rather stable over the study period and even saw a slight decline since 2012—there was a marked decrease

in the age at which surgical bioprostheses are considered appropriate. The age profile of TAVR patients remained un-

changed over the study period, with a recent trend toward more low- and intermediate-risk patients. Currently, patients

age$80 years and/or with a Society of Thoracic Surgeons (STS) surgical risk score>6 are automatically referred for TAVR,

and one-half of patients age 70 to 80 years with an STS risk score of 4 to 6 are treated with TAVR.

CONCLUSIONS The number of TAVR procedures has increased steadily in recent years, with a TAVR penetration

rate of 35% in 2015 and close to 45% when considering isolated AVR. The number of SAVR procedures remained

stable over the study period, and surgical bioprostheses are currently used at a much younger age than in 2005.

(J Am Coll Cardiol Intv 2016;9:1152–8) © 2016 by the American College of Cardiology Foundation.

P atients with symptomatic, severe aortic valve
stenosis (AS) are known to face a high mortal-
ity risk. With the onset of symptoms, 75% of

patients succumb within 3 years if not treated (1).

Until the early 21st century, the only therapeutic
option for these patients was surgical aortic valve
replacement (SAVR) (2), but this has changed with
the introduction of transcatheter aortic valve
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replacement (TAVR). Since the first TAVR procedure
performed by Cribier et al. (3) in 2002, the therapeutic
management strategy for patients with severe AS has
been revolutionized, especially for inoperable and
high-risk patients (4–7). Recently, the number of
TAVR procedures worldwide surpassed 200,000—
the rate of TAVR is highest in Northwestern Europe
with more than 50,000 TAVR procedures performed
in Germany alone (8,9). In accordance, Scandinavian
countries have been early adopters of this new tech-
nology and have played a pioneering role in intro-
ducing this technology to lower risk patients (10). In
this update, we study the choice of treatment for
patients with severe AS in the era of TAVR in Eastern
Denmark (2005 to 2015), with additional focus on the
potential impact of TAVR on SAVR.

METHODS

In Eastern Denmark, all SAVR and TAVR procedures
are registered in the WebPATS East Denmark Heart
Registry—registration is linked to reimbursement. All
data are reported using standardized electronic data
entry and are self-adjudicated by the sites. Mortality
data were obtained from Landspatientregisteret and
Danmarks Statistik (Copenhagen, Denmark). The
indication for SAVR or TAVR is made at a daily heart
team meeting. All referring hospitals in Eastern
Denmark (population 2.6 million) participate in a daily
video conference call centralized at Rigshospitalet and
discuss potential cases for cardiac surgery, TAVR as
well as complex percutaneous coronary intervention
with a senior cardiac surgeon, interventional car-
diologist, and noninvasive cardiologist. The afore-
mentioned procedures are performed only at
Rigshospitalet, Copenhagen University Hospital.
Because rates of TAVR in Scandinavia are among the
highest worldwide, we believe that these real-world
data may provide useful information for physicians
involved in aortic valve replacement (AVR) around the
world. In this report, we give an overview of the
evolution of SAVR and TAVR in the period 2005 to
2015, a period during which TAVR was introduced and
saw fast growth.

Categorical variables are reported as absolute
values and percentages. Continuous variables are
expressed as mean � SD. Categorical variables were
compared using chi-square or Fisher exact tests and
continuous variables using Student t tests or Mann-
Whitney U tests, as appropriate. All tests were
2-sided, and p values <0.05 were considered to indi-
cate statistical significance. Kaplan-Meier survival
curves were compared using the log-rank test. A

multivariate Cox proportional hazards
regression model was used to adjust for any
confounding variables between the groups.
The analyses were conducted using SPSS
version 20.0 (IBM, Armonk, New York).

RESULTS

Between 2005 and 2015, a total of 5,149 SAVR
procedures were performed in Eastern
Denmark. Of these, 3,810 procedures were
isolated SAVR (62.3%) or SAVR in combination with

SEE PAGE 1159

FIGURE 1 Transcatheter and Surgical Aortic Valve Replacement in Eastern Denmark

Trends in (A) overall aortic valve replacement (AVR), (B) isolated AVR, and (C) AVR plus

revascularization in the period 2005 to 2015, as measured for the transcatheter AVR

(TAVR) and surgical AVR (SAVR) groups. (A) Total number of procedures per year. (B,C)

Percentage of annual procedures performed with the TAVR technology. *Combined TAVR

and percutaneous coronary intervention (PCI) with no more than 3 months between the 2

procedures. CABG ¼ coronary artery bypass graft surgery.

AB BR E V I A T I O N S

AND ACRONYM S

AS = aortic valve stenosis

AVR = aortic valve

replacement

SAVR = surgical aortic valve

replacement

STS = Society of Thoracic

Surgeons

TAVR = transcatheter aortic

valve replacement
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