consistent upward trend in overall PCI
numbers in those aged >90 years, with
no change in in-hospital mortality. A
recent study conducted among veterans
showed a significant increase in propor-
tion of patients >90 years undergoing
PCI from 2008 to 2014.

The current study has certain limita-
tions. As with any administrative data-
set, the NIS database is liable to coding
errors and incomplete or missing docu-
mentation. The data collected for the
NIS database are related to PCI proce-
dures specifically completed in in-
patients; therefore procedures per-
formed in an outpatient setting would
not be represented in our study. Many
useful data for our study could not be
retrieved, that include clinical varia-
bles, medications information, labora-
tory data and long-term outcomes.
Despite these limitations, this study fills
the current gap in literature regarding
the true volume and outcomes of PCI in
the elderly in the United States.
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Trends of Uptake and
In-Hospital Mortality
for Transcatheter Aortic
Valve Implantation
Versus Surgical Aortic
Valve Replacement in
Nonagenarians

Several large multicenter randomized
trials have documented that transcatheter
cutaneous aortic valve implantation
(TAVI]) is a reasonable alternative for
surgical aortic valve replacement
(SAVR) in intermediate to high-risk
patients.” However, nonagenarians
were underrepresented in these trials. As
the incidence of severe aortic stenosis
increases with age and the proportion of
nonagenarian patients rises in the United
States, we sought to investigate the tem-
poral trends in the rates of use and in-
hospital mortality of TAVI versus
SAVR in this growing population.

Data were obtained from the
National Inpatient Sample database
from 2012 to 2015. The corresponding
International Classification of Diseases
procedure codes-9 and 10 were used to
identify records for TAVI versus
SAVR in nonagenarians. To focus on
those who underwent SAVR primarily
for severe aortic stenosis, we excluded
records of patients with aortic insuffi-
ciency (without aortic stenosis), and
those who underwent other concomi-
tant cardiac surgery such as coronary
artery bypass grafting, mitral valve, tri-
cuspid, or pulmonary valve surgeries.
The trend weights were developed to
account for the stratified sampling
design of the National Inpatient Sam-
ple. The trends of total TAVI and
SAVR performed each year, and the
rates of in-hospital mortality for TAVI
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Figure 1. Temporal trends of nonagenarians undergoing surgical (silver bars) and transcatheter (blue bars) aortic valve replacement in the United States from
2012 to 2015. There was a steady increase in the numbers of TAVIs from 2012 to 2015 and a decrease in the number of SAVRs (p <0.01); temporal trends of
in-hospital mortality for surgical (yellow line) versus transcatheter (orange line) aortic valve replacement in nonagenarians in the United States from 2012 to
2015. There was a steady decrease of in-hospital mortality for TAVI (p <0.01), but in-hospital mortality with SAVR remained unchanged (p = 0.40). Color

version of figure is available online.

and SAVR were compared using a lin-
ear function comparison. A 2-sided p
value of <0.05 was considered statisti-
cally significant.

In 10,445 AVRs performed among
nonagenarians during the study period,
9,405 (90.0%) were TAVI and 1,040
(10.0%) were SAVR. There was a sig-
nificant increase in the number of
TAVIs performed over time: from
1,225 procedures in 2012 to 3,565 pro-
cedures in 2015, p <0.01. This was
associated with a corresponding
decrease in the number of SAVR: 385
procedures in 2012 versus 200 proce-
dures in 2015 p <0.01 (Figure 1). The
increase in the proportion of TAVI pro-
cedures was noted in both men and
women (p <0.01). In-hospital mortality
for TAVI has decreased from 6.9% in
2012 to 2.9% in 2015, p <0.01, while
SAVR in-hospital mortality did not
change over time (5.2% in 2012 to
2.5% in 2015, p = 0.40) (Figure 1).
Rates of in-hospital mortality were sim-
ilar between TAVI and SAVR in 2015.

In this nationwide analysis of a real-
world cohort of nonagenarians referred
for AVR, the proportion of TAVI has
been increasing annually, accompanied
with a steady decrease in the number of
SAVR procedures. The upsurge in TAVI
procedures was observed irrespective of

sex. A previous analysis of the Society
of Thoracic Surgeons/American College
of Cardiology Transcatheter Valve Ther-
apy registry indicated that the mortality
with TAVI nonagenarians is only mod-
estly elevated compared with their youn-
ger counterparts,” and the current report
extends these findings by showing that
the rates of in-hospital mortality steadily
decreased with TAVI in nonagenarians
from 2012 to 2015. This deflection
started in 2013 and continued to
improve. This is likely attributable to
many factors, including a more appropri-
ate patient selection for TAVI, improved
techniques and devices, and increased
operators’ experience.

It is notable that the rate of in-hospi-
tal mortality with SAVR was 2.5% in
2015, as opposed to 7.1% in 2014.
While the trend was not statistically
significant, the number of nonagenar-
ians who underwent SAVR was very
small (only 200), and it is plausible that
in contemporary practices only a very
selective group of "healthier" nonage-
narians are undergoing SAVR.

This study is limited by the adminis-
trative nature of the database, which is
subject to coding errors and lacks data
regarding the clinical decision making
for undergoing TAVI or SAVR.
Despite these limitations, this study

provides important insights into the
landscape of AVR in nonagenarians in
the United States.
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