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EDITORIAL COMMENT

Frailty
An Important Measure in Patients Considered for
Transcatheter Aortic Valve Replacement*
Lars Søndergaard, MD, DMSC, Bettina Højberg Kirk, RN, MSN, Troels Højsgaard Jørgensen, MD

T

he risks of death and morbidity associated

frailty as a clinical measurable tool has proven difﬁ-

with the natural history of severe aortic

cult (12). Further, it has been hypothesized that

valve stenosis need to be weighed against

different frailty scoring instruments might predict

the risk related to aortic valve replacement as a basis

outcome better in speciﬁc clinical scenarios (11).

for recommendation of treatment (1,2). The STS (Soci-

SEE PAGE 395

ety of Thoracic Surgeons) score and EuroSCORE are
often used to risk stratify patients undergoing surgi-
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cal or transcatheter aortic valve replacement (TAVR)

Schoenenberger

in connection with research (3–9). However, it is not

combining a Frailty index with the conventional STS

et

al.

(14)

evaluate

whether

uncommon for the risk score and actual mortality

score or logistic EuroSCORE improves prediction of

rate to differ signiﬁcantly in cohorts of TAVR patients

mortality rate 1 year after TAVR. The applied Frailty

(Figure 1) (3–10). Further, guidelines for the manage-

index was developed by Schoenenberger et al. (15) on

ment of valvular heart disease include the STS score

the basis of multidimensional geriatric assessment as

and EuroSCORE II as tools to guide the recommenda-

a summary of scores ranging from 0 to 7. The frailty

tion of treatment in patients with aortic valve steno-

scores are derived from categorized values of Mini-

sis (1,2). However, it is stressed that risk scores have

Mental State Examination (cognitive assessment),

major limitations because important risk factors are

Timed Get Up and Go test (mobility assessment), Mini

not considered (1,2).

Nutritional Assessment (nutritional status), basic and

Predicting outcome after intervention needs to

instrumental activities of daily living (functional

take more than clinical comorbidities into account. In

status), and preclinical mobility disability. In total,

an elderly patient population as that of TAVR candi-

330 consecutive patients undergoing TAVR between

dates, there is a vast heterogeneity related to (sub)

September 2009 and June 2013 were included in the

clinical vulnerability, including nutritional status,

analysis. The median age was 83.6 years, trans-

physical and cognitive impairments, and psychoso-

femoral TAVR was performed in 93.6% of patients,

cial risk factors (11,12). The vulnerability to stressors

and the median STS score and logistic EuroSCORE

due to impairment in multiple, inter-related systems

was 6.0% (interquartile range: 4.3%) and 19.2%

has been termed frailty (13) and has been conceptu-

(interquartile range: 16.6%), respectively.

alized in many different scoring instruments for

The 1-year mortality and VARC (Valve Academic

clinical use as to predict the outcome in different

Research Consortium) deﬁned complication rate

interventions (11). However, obtaining consensus on

increased with increasing Frailty index. Further, the
1-year mortality rate was extremely high in patients
with the highest score on the Frailty index, albeit the
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that combining the Frailty index with the STS score or
logistic EuroSCORE improved the prediction of 1-year
mortality after TAVR. Further, the Frailty index
accounted for most of the predictive information in
https://doi.org/10.1016/j.jcin.2017.12.017
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both models of Frailty index combined with the STS
score or logistic EuroSCORE.

F I G U R E 1 Predicted and Observed 30-Day Mortality After TAVR

It is uncertain whether these results will increase
the interest in the logistic EuroSCORE because its
current use is limited and no longer recommended in a
clinical setting (2). Obviously, the prospective nature
of the present study including patients from 2009 until
2013 excluded the use of the recommended EuroSCORE II presented in 2011. Analysis of the individual
components of the Frailty index in the present study
found that the performance-based Timed Get Up and
Go test for mobility impairment was best at predicting
1-year mortality. Interestingly, instrumental activities
of daily living, but also preclinical mobility disability,
which is somewhat similar to the poor mobility criteria
included in the EuroSCORE II, did not show association
with prediction of 1-year mortality in the TAVR cohort
of the present study. By contrast, another study reported that poor mobility as deﬁned in the EuroSCORE
II was the best predictor of mortality over the long term
after TAVR (16). Finding the optimal frailty scores and
their TAVR-speciﬁc scale warrants investigation in

STS score, logistic EuroSCORE (not available for the PARTNER 2 [Placement of Aortic
Transcatheter Valves 2] trial), and actual 30-day mortality rate in patients treated with
transcatheter aortic valve replacement (3–9). CoreValve ER ¼ CoreValve Extreme Risk;
CoreValve HR ¼ CoreValve High Risk; NOTION ¼ Nordic Aortic Valve Intervention trial;
SURTAVI ¼ Surgical Replacement and Transcatheter Aortic Valve Implantation trial.

larger trials. Further, designing or modifying a risk
model does not necessarily beneﬁt from numerous
additional variables that might increase the risk of user
error, collinearity, and overﬁtting (17), and could be

Frailty should be considered by every heart team
when assessing the risk for the individual TAVR

cumbersome to complete.
The results of the present study are important and

candidate. Guidelines recommend not relying on an

should increase the interest of combining frailty with

“eyeball test,” but rather assessing frailty in an

conventional algorithms. However, the study results

objective matter; however, no “gold standard” is

were derived from a single center including patients

recommended (1,2). Successful incorporating frailty

treated from 2009 until 2013. In the following years,

into an algorithm for risk stratiﬁcation of patients

operator experience and knowledge of how to treat

undergoing TAVR would be a much needed tool that

complications have increased, and newer device gen-

could aid clinical recommendations and also provide

erations have emerged, resulting in a low procedural

information of potential reversible risk factors that

mortality rate, even in high- and extreme-risk patients.

could guide in-hospital stay and post-procedural

As pointed out by the authors (14), the objective should

management to a better outcome for the patient.

be conﬁrmed in independent and also more presentday TAVR populations. Further, the majority of

ADDRESS

included patients underwent transfemoral TAVR; it

Søndergaard, The Heart Center, Copenhagen Univer-

will be reasonable to consider whether the same per-

sity Hospital, Rigshospitalet, Blegdamsvej 9, 2100

formance of risk prediction will be found in patients

Copenhagen, Denmark. E-mail: lars.soendergaard.

undergoing TAVR with other access routes.

01@regionh.dk.

FOR

CORRESPONDENCE:

Dr.

Lars

REFERENCES
1. Nishimura RA, Otto CM, Bonow RO, et al. 2017
AHA/ACC focused update of the 2014 AHA/ACC
Guideline for the Management of Patients With
Valvular Heart Disease: A Report of the American
College of Cardiology/American Heart Association
Task Force on Clinical Practice Guidelines. J Am
Coll Cardiol 2017;70:252–89.
2. Baumgartner H, Falk V, Bax JJ, et al. 2017
ESC/EACTS guidelines for the management of

valvular heart disease. Eur Heart J 2017;38:
2739–91.
3. Thyregod HGH, Steinbrüchel DA, Ihlemann N,
et al. Transcatheter versus surgical aortic valve
replacement in patients with severe aortic valve
stenosis. J Am Coll Cardiol 2015;65:2184–94.
4. Leon MB, Smith CR, Mack MJ, et al. Transcatheter
or surgical aortic-valve replacement in intermediaterisk patients. N Engl J Med 2016;374:1609–20.

5. Leon MB, Smith CR, Mack M, et al. Transcatheter aortic-valve implantation for aortic stenosis in patients who cannot undergo surgery.
N Engl J Med 2010;363:1597–607.
6. Smith CR, Leon MB, Mack MJ, et al. Transcatheter versus surgical aortic-valve replacement in
high-risk patients. N Engl J Med 2011;364:2187–98.
7. Adams DH, Popma JJ, Reardon MJ, et al.
Transcatheter aortic-valve replacement with a

405

406

Søndergaard et al.

JACC: CARDIOVASCULAR INTERVENTIONS VOL. 11, NO. 4, 2018
FEBRUARY 26, 2018:404–6

Improving Risk Prediction With Frailty

self-expanding prosthesis. N Engl J Med 2014;
370:1790–8.

surgical patients: a systematic review. BMC Geriatr
2016;16:157.

8. Reardon MJ, Van Mieghem NM, Popma JJ, et al.
Surgical or transcatheter aortic-valve replacement
in intermediate-risk patients. N Engl J Med 2017;

12. Rodríguez-Mañas L, Féart C, Mann G, et al.
Searching for an operational deﬁnition of frailty: a
Delphi method based consensus statement. the
Frailty Operative Deﬁnition-Consensus Conference

376:1321–31.
9. Popma JJ, Adams DH, Reardon MJ, et al.
Transcatheter aortic valve replacement using a
self-expanding bioprosthesis in patients with severe aortic stenosis at extreme risk for surgery.
J Am Coll Cardiol 2014;63:1972–81.
10. Ben-Dor I, Gaglia MA, Barbash IM, et al. Com-

Project. J Gerontol Ser A 2013;68:62–7.
13. Bergman H, Ferrucci L, Guralnik J, et al. Frailty:
an emerging research and clinical paradigm—issues
and controversies. J Gerontol A Biol Sci Med Sci
2007;62:731–7.

parison between Society of Thoracic Surgeons Score
and logistic EuroSCORE for predicting mortality in
patients referred for transcatheter aortic valve implantation. Cardiovasc Revasc Med 2011;12:345–9.

14. Schoenenberger AW, Moser A, Bertschi D,
et al. Improvement of risk prediction after transcatheter aortic valve replacement by combining
frailty with conventional risk scores. J Am Coll
Cardiol Intv 2018;11:395–403.

11. Lin H-S, Watts JN, Peel NM, Hubbard RE.
Frailty and post-operative outcomes in older

15. Schoenenberger AW, Stortecky S, Neumann S,
et al. Predictors of functional decline in

elderly patients undergoing transcatheter aortic
valve implantation (TAVI). Eur Heart J 2013;34:
684–92.
16. Cockburn J, Singh MS, Raﬁ NHM, et al.
Poor mobility predicts adverse outcome
better than other frailty indices in patients
undergoing transcatheter aortic valve implantation. Catheter Cardiovasc Interv 2015;86:
1271–7.
17. Ranucci M, Castelvecchio S, Menicanti L,
Frigiola A, Pelissero G. Accuracy, calibration and
clinical performance of the EuroSCORE: can we
reduce the number of variables? Eur J Cardiothorac Surg 2010;37:724–9.

KEY WORDS frailty, risk prediction,
transcatheter aortic valve replacement

