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Background

Aortic Stenosis
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Figure. Valvular aortic stenosis in adults.

Average course (postmortem data). Reproduced from Ross
and Braunwald* with permission of the publisher. Copyright
© 1968, American Heart Association.
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Background

Aortic stenosis

Blase A Carabello, Walter | Paulus

Lancet 2009: 373: 956-66

Unfortunately, hypertrophy is a double-edged sword,
beneficial in some respects and deleterious in others.
Although it helps to preserve ejection performance,
hypertrophy also impairs coronary blood-flow reserve,
reduces diastolic function, and is associated with
increased mortality.**
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Pathophysiology and relation to symptoms
Onset of severe symptoms of aortic stenosis—angina,
syncope, and heart failure—remains the major
demarcation point in the disease’s course (figure 1).” The
asymptomatic patient has a good outlook even with severe
obstruction, whereas an individual with symptoms has a
mortality rate of about 25% per year. Thus, knowing how
the pathophysiology of aortic stenosis causes symptoms
and death is paramount to understanding the disease.

In all other circulatory beds, oxygen delivery to tissues
can be augmented by both a boost in blood flow to the
region and an increase in oxygen extraction from
haemoglobin. The heart is unique among all organs in
that its blood flow is received mainly during diastole and
oxygen extraction is always close to maximum. Thus, the
only way in which the myocardium can match enhanced
oxygen demand with increased supply is by boosting
coronary blood flow. In healthy individuals, coronary
blood flow reserve is 500-800% over resting flow;
however, in the presence of concentric hypertrophy,
reserve is diminished, usually to about 200-300%.* This
impairment could be secondary to reduced capillary
ingrowth into the hypertrophied myocardium.”
Additionally, the increased filling pressure needed to
distend the thickened ventricular wall compresses the
endocardium, further impairing blood flow to that layer
of the myocardium. These abnormalities must contribute
to the cause of angina in patients who develop it in the
presence of normal epicardial coronary arteries. However,

HUMANITAS

GAVAZZENI



Aortic stenosis

Blase A Carabello, Walter | Paulus

Lancet 2009: 373: 956-66

Unfortunately, hypertrophy is a double-edged sword,

beneficial in some respects and deleterious in others.
Although it helps to preserve ejection performance,
hypertrophy also impairs coronary blood-flow reserve,
reduces diastolic function, and is associated with
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Background

Pathophysiology and relation to symptoms
Onset of severe symptoms of aortic stenosis—angina,
syncope, and heart failure—remains the major
demarcation point in the disease’s course (figure 1).” The
asymptomatic patient has a good outlook even with severe
obstruction, whereas an individual with symptoms has a
mortality rate of about 25% per year. Thus, knowing how
the pathophysiology of aortic stenosis causes symptoms
and death is paramount to understanding the disease.

syncope usually arises during exercise. In healthy
individuals, blood pressure rises during exercise. Blood
pressure is equal to cardiac output multiplied by total
peripheral resistance. In healthy people, total peripheral
resistance falls during exercise but blood pressure
increases because cardiac output rises more than total
peripheral resistance diminishes. One theory is that the
augmented stroke volume that usually accompanies
exercise is limited in aortic stenosis by the narrowed
outflow orifice. Since there is a requisite decrease in
arterial resistance, blood pressure drops leading to
syncope. Indeed, a fall in blood pressure during exercise
has been noted in patients with aortic stenosis.® Other
researchers® have postulated that the very high
intraventricular pressure that develops during exercise in
people with aortic stenosis causes a reflex depressor
response, in turn causing syncope (ie, vasoplegic syncope).
Finally, in some individuals, ventricular arrhythmias
potentiated by exercise-induced ischaemia might also
produce syncope. Such people are at risk for postoperative
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Unfortunately, hypertrophy is a double-edged sword,
beneficial in some respects and deleterious in others.
Although it helps to preserve ejection performance,
hypertrophy also impairs coronary blood-flow reserve,
reduces diastolic function, and is associated with

increased mortality.**
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Pathophysiology and relation to symptoms
Onset of severe symptoms of aortic stenosis—angina,
syncope, and heart failure—remains the major
demarcation point in the disease’s course (figure 1).” The
asymptomatic patient has a good outlook even with severe
obstruction, whereas an individual with symptoms has a
mortality rate of about 25% per year. Thus, knowing how
the pathophysiology of aortic stenosis causes symptoms
and death is paramount to understanding the disease.

Onset of dyspnoea and other symptoms of heart failure
presage the worst outlook for the patient with aortic
stenosis. Whereas concentric hypertrophy helps to
maintain systolic performance, increased wall thickness
impairs diastolic function. Diastole is typically divided
into active relaxation and passive filling. During active
relaxation, calcium is pumped back into the sarcoplasmic
reticulum, causing the contractile interaction between
actin and myosin to diminish. In concentric hypertrophy,
this process is delayed, in turn holding up the onset of
passive filling, shortening the time for blood to pass from
the atria to the ventricles.* Furthermore, increased wall
thickness needs amplified distending pressure to achieve
the same diastolic volume as noted in a healthy
individual.** This augmented diastolic pressure leads to
pulmonary congestion and dyspnoea.

Concentric hypertrophy is not compensatory in all cases.
In some patients, hypertrophy fails to normalise afterload,”
allowing the abnormal afterload to reduce ventricular
ejection performance, reducing cardiac output, adding to
the heart failure syndrome. Eventually, contractile function
also fails (figure 2),” further restricting ejection
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PREDICTORS OF OUTCOME IN SEVERE, ASYMPTOMATIC AORTIC STENOSIS

RaPHAEL ROSENHEK, M.D., THomAS BINDER, M.D., GEROLD PorenTA, M.D., IRENE LANG, M.D., GUNTHER CHRIST, M.D.,
MicHAEL ScHEMPER, PH.D., GERALD Mauger, M.D., aND HELMUT BAUMGARTNER, M.D.
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Conclusions In asymptomatic patients with aortic

stenosis, it appears to be relatively safe to delay sur-
gery until symptoms develop. However, outcomes
vary widely. The presence of moderate or severe val-
vular calcification, together with a rapid increase in
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Figure 5. Kaplan—Meier Analysis of Event-free Survival among
34 Patients with Moderate or Severe Calcification of the Aortic
Valve and a Rapid Increase in Aortic-Jet Velocity (at Least 0.3 m
per Second within One Year).
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aortic-jet velocity, identifies patients with a very poor
prognosis. These patients should be considered for
early valve replacement rather than have surgery de-
layed until symptoms develop. (N Engl J Med 2000;
343:611-7.)
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PERSPECTIVE
Aortic Stenosis

Then and Now

Eugene Braunwald, MD

Circulation. 2018;137:00-00.
DOI: 10.1161/CIRCULATIONAHA.118.033408

Background

In North America and Western Europe, a large
majority of adults with severe AS now are older
than the patients we dealt with a half-century ago,
and they usually have calcific (degenerative) rather
than rheumatic disease.

Despite the improvements in medical therapy for
heart failure, the prognosis of patients with severe,
symptomatic AS remains poor without the relief of
the obstruction.

Echocardiography and other contemporary imag-
ing techniques permit the identification of patients
who, although still in the latent period, are at high
risk of early progression to the late stage, that s,
who in Wood's words are “just before the onset of
(serious) symptoms. "2

Transcatheter replacement of the aortic valve rep-
resents an enormous advance in the care of these
patients.>

The risks of replacement of severely stenotic aortic
valves, by both surgery and the transcatheter route,
have declined greatly. Early mortality in patients
with preserved left ventricular function and without
serious comorbidity has fallen to 1% to 4% in most
centers, and almost all survivors describe improve-
ment in the quality of their lives. As a consequence,
patients are undergoing valve replacement at pro-
gressively earlier stages than heretofore.
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Management of Aortic Stenosis
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Figure 3. American College of Cardiclogy/American Heart Association algorithm for the management of aortic steno-
sis. (LVEF = left ventricular ejection fraction.)
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The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 OCTOBER 21, 2010 VOL. 363 NO. 17

Transcatheter Aortic-Valve Implantation for Aortic Stenosis
in Patients Who Cannot Undergo Surgery

Martin B. Leon, M.D., Craig R. Smith, M.D., Michael Mack, M.D., D. Craig Miller, M.D., Jeffrey W. Moses, M.D.,
Lars G. Svensson, M.D., Ph.D., E. Murat Tuzcu, M.D., John G. Webb, M.D., Gregory P. Fontana, M.D.,
Raj R. Makkar, M.D., David L. Brown, M.D., Peter C. Block, M.D., Robert A. Guyton, M.D.,
Augusto D. Pichard, M.D., Joseph E. Bavaria, M.D., Howard C. Herrmann, M.D., Pamela S. Douglas, M.D.,
John L. Petersen, M.D., Jodi J. Akin, M.S., William N. Anderson, Ph.D., Duolao Wang, Ph.D.,
and Stuart Pocock, Ph.D., for the PARTNER Trial Investigators*

High risk patients* Inoperable patients
TAVI AVR P value TAVI Control P value
No of patients 348 351 179 179
1 year all cause mortality (% (No of events))§ C 24.2 (84) 26.8 (89 0.44 @ (55) 50.7 (89 <0.001
1 year stroke rate (% (No of events))q 8.3 (27) 4.3 (13) 0.04 10.6 (19) 4.5 (8) 0.04

TAVI= transcatheter aortic valve implantation, AVR=surgical aortic valve replacement.

*Hazard ratio with TAVI in high risk patients: 0.93 (95% CI 0.71 to 1.22; P=0.62)

tHazard ratio with TAVI in inoperable patients (pivotal trial): 0.55 (95% CI 0.40 to 0.74; P<0.001);

$No P value or hazard ratio was published for the continued access study.

§ Kaplan-Meier estimates.

{ Includes any stroke and transient ischaemic attack; stroke rate in continued access study includes “major stroke” only.
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BM] BMUJ 2012;345:24710 doi: 10.1136/bmj.ed4710 (Fublished 31 July 2012}

;;zncsg::n, eter aortic valve implantation (TAVI): risky Taken together, these results suggest that TAVI can be justified

Many of the 40 000 transcatheter procedures so far carried out cannot be justified on medical or fOI' inoperable patients on Clinical grounds, thOllgh cost
cost effectiveness grounds. Hans Van Brabandt, Mattias Neyt, and Frank Hulstaert examine why effectiveness calculations are more equivocal. But even this
practice has gone beyond the evidence . . . .
conclusion is thrown into doubt by a follow-up study authorised
Hans Van Brabandt researcher'®, Mattias Neyt researcher’, Frank Hulstaert researcher’ by the FDAa in which 41 inoperable patientS were randomised
to TAVI and 49 to standard therapy. This study remains
unpublished, and our attempts to gain access to further details
have been rebuffed by the FDA and the study sponsor. But the
data presented at an FDA meeting on 20 July 2011 showed that
the TAVI patients fared worse than those given standard therapy
(one year mortality 34.3% v 21.6%)."

'KCE, Belgian Health Care Knowledge Centre, Administratiet Centrum Kruidtuin, Kruidtuinlaan 55, 1000 Brussels, Belgium; *CEBAM, Belgian
Centre for Evidence-Based Medicine and Branch of the Dutch Cochrane Centre, Leuven, Belgium

| One year mortality and stroke rate in the PARTNER trial13 14 15

Inoperable patients

High risk patients* Pivotal trialt |Continued access study}
TAVI AVR P value TAVI Control P value TAVI Control
No of patients 348 351 179 179 41 49
1 year all cause mortality (% (No of events))§ 24.2 (84) 26.8 (89) 0.44 30.7 (55) 50.7 (89) <0.001 34.3(13) 21.6 (10)
1 year stroke rate (% (No of events))q 8.3 (27) 4.3 (13) 0.04 10.6 (19) 4.5 (8) 0.04 2.4 (1) 0 (0)

TAVI= transcatheter aortic valve implantation, AVR=surgical aortic valve replacement.

*Hazard ratio with TAVI in high risk patients: 0.93 (95% CI 0.71 to 1.22; P=0.62)

tHazard ratio with TAVI in inoperable patients (pivotal trial): 0.55 (95% CI 0.40 to 0.74; P<0.001);

$No P value or hazard ratio was published for the continued access study.

§ Kaplan-Meier estimates.

§ Includes any stroke and transient ischaemic attack; stroke rate in continued access study includes “major stroke” only.
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BM] BMUJ 2012;345:24710 doi: 10.1136/bmj.ed4710 (Fublished 31 July 2012}

Transcatheter aortic valve implantation (TAVI): risky
and costly

Many of the 40 000 transcatheter procedures so far carried out cannot be justified on medical or
cost effectiveness grounds. Hans Van Brabandt, Mattias Neyt, and Frank Hulstaert examine why
practice has gone beyond the evidence

Hans Van Brabandt researcher'?, Mattias Neyt researcher', Frank Hulstaert researcher’

'KCE, Belgian Health Care Knowledge Centre, Administratiet Centrum Kruidtuin, Kruidtuinlaan 55, 1000 Brussels, Belgium; *CEBAM, Belgian
Centre for Evidence-Based Medicine and Branch of the Dutch Cochrane Centre, Leuven, Belgium

Based on current evidence, and considering efficient use of
limited resources, it is difficult to see how healthcare payers
can justify reimbursing TAVI for patients suitable for surgery,
given that the risk of stroke is twice as high after TAVI. In
addition, TAVI is much more expensive, on average about €20
000 more per patient in our analysis of Belgian data. Based on
observational data, the costs during the initial hospital admission,
inclusive of an Edwards Sapien valve of €18 000, are on average
€43 600 for TAVI versus €23 700 for surgical valve
replacement. The average cost of transapical TAVI is higher
than for the transfemoral approach (€49 800 v €40 900).%° The
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Transcatheter Aortic
Valve Implantation
A Treatment We Are Going to Need!”

Alec Vahanian, MD, Bernard Iung, MD,
Dominique Himbert, MD

Among the patients denied for surgery, some should
not be treated by TAVT because their life expectancy is too
short due to comorbidities, and it is unlikely, and probably
undesirable, that a larger proportion of such patients will
be treated by TAVI in the future because the procedure
would not improve their life expectancy or, even more so,
their quality of life. We need here to refine the analysis of
co-morbidities and especially the evaluation of frailty.
Conversely, it is likely that the indication will be extended to
lower risk patients because of a better knowledge of the
results of TAVI with longer term follow-up and more refined

Journal of the Amencan College of Cardiology

Vol. 62, No. 11, 2013
ISSN 0735-1097/$36.00
http://dx.do1.0rg/10.1016/.jacc.2013.05.012

technology. Although we do not yet have sufficient evi-
dence, new trials such as PARTNER (Placement of Aortic
Transcatheter Valves) II and SURTAVI (Surgical Replace-
ment and Transcatheter Aortic Valve Implantation) are on
the way to answer this question. We also need studies to
investigate whether the indications for TAVI can be ex-
tended to patients with relative contraindications such as
low left ventricular ejection fraction, associated coronary
disease, bicuspid valve, bioprosthesis failure, and perhaps
aortic regurgitation. Overall, the respective use of TAVI
versus surgery will increase in the future, although it is too
early to say for certain when and, more importantly, to what
extent.
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Journal of the American College of Cardiology
© 2013 by the American College of Cardiology Foundation
Published by Elsevier Inc.

Vol. 62, No. 11, 2013
ISSN 0735-1097/$36.00
http://dx.doi.org/10.1016/j.jacc.2013.05.015

Heart Valve Disease

Aortic Stenosis in the Elderly

Disease Prevalence and Number of Candidates
for Transcatheter Aortic Valve Replacement:
A Meta-Analysis and Modeling Study

The number TAVR candidates. Nearly 40.5% of all
patients with symptomatic severe AS did not undergo
SAVR (Fig. 4B). Possible explanations for the lower than
expected rates of SAVR include excessive operative risk,
advanced age, comorbidities, and patient preference (21,22).
TAVR is a safe, effective, and less invasive treatment
strategy for a highly selected proportion of the patients
who do not undergo SAVR (23), represented by the 40.3%
of patients who underwent TAVR (Fig. 4C). The treat-
ment decisions reflect heart team discussions, in which
(interventional) cardiologists and cardiac surgeons combine
risk models with additional factors such as frailty, porcelain
aorta, and vessel tortuosity (24).

The estimated large number of TAVR candidates has
clinical, economic, and social implications. If the index
admission costs (US $72,000) of the PARTNER (Place-
ment of Aortic Transcatheter Valves) trial are applied (25),
treating all TAVR candidates would represent a budget
impact of $13.7 billion in the European countries and $7.2
in North America. At a price of $30,000, the total device
turnover would be approximately $8.7 billion.

Despite budgetary concerns, current clinical trials are
evaluating TAVR for patients at intermediate surgical risk
(NCT01314313 and NCTO01586910) (9,29). If TAVR
proves to be noninferior to SAVR in this population, we
estimate that a further 145,000 patients would become TAVR
eligible. Indeed, there is some evidence that suggests that
TAVR is already being performed in these intermediate-risk
patients (18,30). Thus, our estimates of the impact of posi-
tive outcomes in the ongoing trials are likely to be conservative.
In the future, TAVR may even compete with SAVR in
patients at low surgical risk (30,31), a group that comprises
730,000 severe AS patients in the European countries and
North America combined.
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ESTABLISHED IN 1812 MAY 2, 2019 VOL. 380 NO. 18 E 60 85
(=S
Transcatheter Aortic-Valve Replacement with a Balloon- 5 409 4.2
Expandable Valve in Low-Risk Patients #; 34 o 0 3 g g 12
M.). Mack, M.B. Leon, V.H. Thourani, R. Makkar, S.K. Kodali, M. Russo, S.R. Kapadia, S.C. Malaisrie, D.]. Cohen, b 20+
P. Pibarot, |. Leipsic, R.T. Hahn, P. Blanke, M.R. Williams, J.M. McCabe, D.L. Brown, V. Babaliaros, S. Goldman, = 10- —
W.Y. Szeto, P. Genereux, A. Pershad, S.J. Pocock, M.C. Alu, J.G. Webb, and C.R. Smith, "
for the PARTNER 3 Investigators* 5 0 | | | | ' i | | I | |
0 3 6 G 12
Months since Procedure
No. at Risk
Surgery 454 408 350 381 377 374
TAVR 496 475 467 462 456 451

CONCLUSIONS

Among patients with severe aortic stenosis who were at low surgical risk, the rate of
the composite of death, stroke, or rehospitalization at 1 year was significantly
lower with TAVR than with surgery. (Funded by Edwards Lifesciences; PARTNER 3

ClinicalTrials.gov number, NCT02675114.)
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Jeffrey J. Popma, M.D., G. Michael Deeb, M.D., Steven ). Yakubov, M.D., .';Eq 40 E—IF- )
Mubashir Mumtaz, M.D., Hemal Gada, M.D., Daniel O'Hair, M.D., s 30-
Tanvir Bajwa, M.D., John C. Heiser, M.D., William Merhi, D.O., = 5 0 T | T 1
Neal S. Kleiman, M.D., Judah Askew, M.D., Paul Sorajja, M.D., g ] o 6 12 18 24
Joshua Rovin, M.D., Stanley J. Chetcuti, M.D., David H. Adams, M.D., ol P
Paul S. Teirstein, M.D., George L. Zorn Ill, M.D., John K. Forrest, M.D., O = T T |
Didier Tchétché, M.D., Jon Resar, M.D., Antony Walton, M.D., 0 6 12 18 24
Nicolo Piazza, M.D., Ph.D., Basel Ramlawi, M.D., Newell Robinson, M.D., Months
George Petrossian, M.D., Thomas G. Gleason, M.D., Jae K. Oh, M.D., No. at Risk
Michael J. Boulware, Ph.D., Hongyan Qiao, Ph.D., Andrew S. Mugglin, Ph.D., Surgery 678 576 366 195 69
and Michael ). Reardon, M.D., for the Evolut Low Risk Trial Investigators* TAVR 725 648 435 233 80

CONCLUSIONS

[n patients with severe aortic stenosis who were at low surgical risk, TAVR with a
self-expanding supraannular bioprosthesis was noninferior to surgery with respect
to the composite end point of death or disabling stroke at 24 months. (Funded by
Medtronic; ClinicalTrials.gov number, NCT02701283.)
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Transcatheter aortic valve replacement—state of the
art and aglimpse to the future: ‘the Tailored Approach’

Francesco Bedogni, Alessandro Frigiola, Marco Ranucci, Nedy Brambilla, EURCPEAN
Rocco Antonio Montone, Mauro Agnifili, Lorenzo Menicanti, and Luca Testa* SOCIETY OF
CARDAOLOGY #

European Heart Journal Supplements (2016) 18 (Supplement E), E86-E95
The Heart of the Matter
doi:10.1093/eurheartj/suw017

Transcatheter aortic valve replacement determined a paradigm shiftin the treatment of
high-risk patients with severe symptomatic aortic valve stenosis. Notwithstanding the
impressive results of the first-generation prostheses, a fast-paced technological evolu-
tion is taking place to overcome their limitations, in particular the vascular access
damage and the paravalvular leak. Nowadays, with the availability of several different
devices, the expert operator can select the right prosthesis for the specific anatomical
and clinical situation. As ‘One does not fitall’, the ‘Tailored TAVR Approach’ we describe
will conceivably become the future of this therapy.
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Un heart team specializzato & costituito da un gruppo di operatori sanitari qualificati che collaborano per determinare il piano
terapeutico migliore per ciascun paziente. Un heart team specializzato si fonda su un approccio multidisciplinare per la selezione
del paziente, sfruttando le competenze del cardiologo clinico, dei cardiologi interventisti, dei cardiochirurghi, degli esperti di
imaging, degli anestesisti e dell'intero staff del laboratorio di emodinamica e della sala operatoria. Un heart team specializzato
potrebbe richiedere delle analisi aggiuntive che contribuiscano a individuare |'opzione terapeutica piu appropriata per ciascun

paziente.
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Journal of the American College of Cardiology

© 2013 by the American College of Cardiology Foundation
Published by Elsevier Inc.

Vol. 61, No. 9, 2013
ISSN 0735-1097/$36.00
http://dx.doi.org/10.1016/}.jacc.2012.08.1034

STATE-OF-THE-ART PAPER

The Heart Team of Cardiovascular Care

David R. Holmes, Jr, MD,* Jeffrey B. Rich, MDD, William A. Zoghbi, MD,+ Michael J. Mack, MD,§
Rochester, Minnesota; Norfolk, Virginia; and Houston and Dallas, Texas

The management of complex cardiovascular disease has changed markedly with the development of new strate-
gies of care, an increasing amount of scientific evidence-based data and appropriate use criteria. Applying this
plethora of information and synthesizing it for presentation and recommendations to the patient and family
have assumed central importance. To facilitate this process of patient centric evidence-based care multidisci-
plinary Heart Teams have become identified as cornerstones. While specific strategies for implementation of

these teams will vary, this broad approach will become the standard of cardiovascular care. (J Am Coll Cardiol
2013;61:903-7) © 2013 by the American College of Cardiology Foundation
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In the case of TAVR, the Heart Team consists of the
cardiovascular surgeon, the interventional cardiologist, a
structural heart disease expert, and imaging specialists,
among others. This Heart Team approach has been recom-
David R. Holmes, J&, MD," Jeffrey B. Rich, MD, William A. Zoghbi, MD,} Michael . Mack, MD,§ mended b}; mllltiplﬂ specialty societies and is also mandated
Rochester, Minnesota; Norfolk, Virginia; and Houston and Dallas, Texas . : . :
by regulatory and reimbursement agencies including the
U.S. Food and Drug Administration and Centers for
Medicare and Medicaid Services based upon several issues
(6—8,38). These issues include the facts that there is already
an established surgical option, which has been tested over
the past 25 years; patients are elderly with multiple comor-
bidities, making any approach more complicated with
higher risks; consideration of TAVR includes evaluation of
peripheral arterial access and underlying coronary artery
disease, as well as the severity of the aortic stenosis and the
presence or absence of LV dysfunction; and, finally, proce-
dural performance improves when both cardiac surgeons
and interventional cardiologists perform the procedure to-
gether. This combination of facts including the risk/benefit
ratio of either surgical AVR, TAVR, or medical therapy
requires assessment by a multidisciplinary team to be com-
fortable with the recommendation to optimize patient care
and to educate the patient and the family.
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Patient Evaluation and Selection for Transcatheter
Aortic Valve Replacement: The Heart Team Approach

Marc Sintek, Alan Zajarias*

PROGRESSINCARDIOVASCULARDISEASES 56 (2014) 572-582

TAVR is successful because of the heart team. The heart team
must make careful assessments of patient risk and specific

TAVR HEART TEAM
1¢ Cardloiogit co-morbidities such as renal and pulmonary disease, systolic
2. Cardiac Surgeon dysfunction and CAD that have an impact on outcomes.
3. Interventional Cardiologist ~ Cardiothoracic Factors such as frailty are increasingly important to evaluate
Cardiology & oiinvesheilnsacing Sire in the aged TAVR population, and severe fragility may be a
5. m;f;neahwia gety contraindication to any procedural reparation of AS. Finally,
6. Cardiac Rehab Specialist the complexity of imaging studies needed for patient assess-
7. Nursing ment and operative planning requires a team approach.

Patients referred for TAVR are extraordinarily complex and
A the process of TAVR evaluation is extraordinarily challenging.

_d Without the use of a team, multidisciplinary approach TAVR
simply would not be feasible. The heart team will remain a
fundamental part of management of TAVR patients, as

PATIENT well as other structural heart disease and complex CVD in
the future.
Suggested Components of the TAVR heart team. Diagram modified from Holmes et al.
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Multidisciplinary transcatheter aortic
valve replacement heart team
programme improves mortality in
aortic stenosis

Dylan R Jones, '* Derek P Chew,"”* Matthew J Horsfall,’
Anthony Ming-Yu Chuang,’* Ajay R Sinhal,’ Majo X Joseph,’ Robert A Baker,*
Jayme S Bennetts,”® Joseph B Selvanayagam,'? Sam J Lehman'*

Jones DR, ef al. Open Heart 2019:6:e000983. doi:10.1136/openhrt-2018-000983

- Observed Mortality by Era of Presentation CONCLUSIONS
- The involvement of an MDHT in a TAVR programme is a
o class 1C recommendation from both American and Euro-
s pean societies as a central concept of AS management,
So | but as far as we are aware, no prior data exist supporting
5c its efficacy.”* Our data suggest that the addition of TAVR
2 | to the long-standing surgical programme for the manage-
© ment of AS along with a functional MDHT is associated
3 | with a mortality benefit in the population with severe AS.
=

T
-

i Even when adjusting for the expansion of the interven-

tion population, a significant mortality benefit remains,
possibly due to the MDHT itself, supporting the use of
this collaborative method despite the increased organisa-
tional difficulty and cost.

500
15001
20;-

Time from Inclusion (Days)
Pre MDHT Era

Post MDHT Era

Figure 3 Observed 5-year survival in the population with AS
stratified by era of presentation. AS, aortic stenosis; MDHT,
multidisciplinary heart team.
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Comorbidities

JAMA | Original Investigation
US Spending on Personal Health Care and Public Health,
1996-2013

Joseph L. Dieleman, PhD; Ranju Baral, PhD; Maxwell Birger, BS; Anthony L. Bui, MPH; Anne Bulchis, MPH; Abigail Chapin, BA; Hannah Hamavid, BA;
Cody Horst, BS; Elizabeth K. Johnson, BA; Jonathan Joseph, BS; Rouselle Lavado, PhD; Liya Lomsadze, BS; Alex Reynolds, BA; Ellen Squires, BA;
Madeline Campbell, BS; Brendan DeCenso, MPH; Daniel Dicker, BS; Abraham D. Flaxman, PhD; Rose Gabert, MPH; Tina Highfill, MA;

Mohsen Naghavi, MD, MPH, PhD; Noelle Nightingale, MLIS; Tara Templin, BA; Martin . Tobias, MBBCh; Theo Vos, MD; Christopher J. L. Murray, MD, DPhil

JAMA. 2016;316(24):2627-2646. doi:10.1001/jama.2016.16885
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Frailty and disability

REVIEW
Frailty and Its Potential Relevance to Cardiovascular Care

MANDEEP SINGH, MD, MPH; KAREN ALEXANDER, MD; VEroNIQUE L. RoGer, MD, MPH;
CHARANNT S. RiHAL, MD; HEaTHER E. WHiTsON, MD; AMiR LERMAN, MD; ARSHAD JAHANGIR, MD;
AND K. SREEKUMARAN NAIR, MD

Mayo Clin Proc. 2008;83(10):1146-1153
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Frailty in elderly people

Andrew Clegg, John Young, Steve lliffe, Marcel Olde Rikkert, Kenneth Rockwood

CrossMark

Lancet2013;381:752-62  Frailty is the most problematic expression of population ageing. It is a state of vulnerability to poor resolution of
Published Online homoeostasis after a stressor event and is a consequence of cumulative decline in many physiological systems during

Minor illness (eg, urinary tract infection)
o | Independent |
=
» Sindrome multifattoriale, determinata dalla =
. . . e . . . o
riduzione della fisiologica riserva funzionale e 5
della capacita di resistere a eventi stressanti g """""""""""""""""""""""""""""
(capacita di omeostasi), = | Dependent
* risultante dal declino cumulativo di molteplici l
sistemi fisiologici,
* che causa vulnerabilita agli eventi avversi ed un Figure 1: Vulnerability of frail elderly people to a sudden change in health
elevato rischio di decesso status after a minorillness

The green line represents a fit elderly individual who, after a minor stressor event
such as an infection, has a small deterioration in function and then returns to
homoeostasis. The red line represents a frail elderly individual who, after a similar
stressor event, undergoes a larger deterioration, which may manifest as functional
dependency, and who does not return to baseline homoeostasis. The horizontal
dashed line represents the cutoff between dependent and independent.
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EDITORIAL COMMENT

Which Came First, ®

the Frailty or the Heart Disease?
Exploring the Vicious Cycle*

Kelsey Flint, MD

629 soggetti sottoposti a PTCA (di cui 19% fragili): f/u a 3 anni
Valutazione di fragilita, comorbosita, qualita della vita (componente

fisica della SF-36 = ADL) . .
— B Non fragili ™ Fragili

Decesso e
DecessOo/ pmmm—
infarto ]
0 1 2 3 4 5 6
OR
Variable C-Statistic (AUC) C-Statistic Increase NRI %* 1DI*
Death
MCRS (rischio cardiovascolare) 0.628
+ Frailty/Intermediate frailty 0.675 0.047 22% (P=0.13) 0.007
+Charlson index for comorbidity 0.671 0.043 34% (P<0.001) 0.016
+ Short-form-36 (mental and physical) 0.694 0.066 23% (P=0.010) 0.010
+ Frailty, Charlson, and Short-Form-36 0.724 0.097 43% (P=0.007) 0.027

Singh M et al., Circ Cardiovasc Qual Outcomes, 2011
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Patient Evaluation and Selection for Transcatheter
Aortic Valve Replacement: The Heart Team Approach

Marc Sintek, Alan Zajarias*

Division of Cardiology, Barnes Jewish Hospital, Washington University School of Medicine, St Louis, MO
PROGRESS INCARDIOVASCULARDISEASES 56 (2014) 572-5812

Table 1 - Suggested parameters/tests to evaluate frailty in

patients referred for TAVR. Conclusion
Frailty Test/
Assessment Description TAVR is successful because of the heart team. The heart team
Grip Strength Dynamometer; <30 kg in non-obese must make careful assessments of patient risk and specific
males and <18 kg in non-obese females co-morbidities such as renal and pulmonary disease, systolic
abnormal dysfunction and CAD that have an impact on outcomes.
Gait Speed sl el . Factors such as frailty are increasingly important to evaluate
6 min Walk walk less than 128.5 m during 6 min walk . . i1
S G Gl e e sl in the aged TAVR population, and severe fragility may be a
e activities of daily living questionnaire, contraindication to any procedural reparation of AS. Finally,
of Frailty (CAF)** standing balances test, serum albumin,
brain natriuetic peptide and creatinine.
Proprietary scoring algorithm used to
measure frailty.
Multi-Dimensional Mini-mental state exam, timed get up
Geriatric and go test, basic and instrumental
Assessment (MGA)* activities of daily living questionnaires.
Frailty index score generated and score
>3 indicated frailty
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