EDITORIAL

In pursuit of perfection: “alive and better” as the measure of

procedural success
J. Matthew Brennan*, MD, MPH

Duke University Medical Center, Durham, NC, USA

Ultimately, the goal of any medical therapy is the extension of life
and the relief of suffering. For the majority of inoperable patients
with symptomatic aortic stenosis (AS), transcatheter aortic valve
replacement (TAVR) achieves both when compared with standard
medical therapy —with a substantial reduction in 2-year mortality
among all but the sickest patients (STS PROM >15%) and at least
a “moderately large” improvement in quality of life in more than
75% of survivors'? As a result, TAVR is quickly becoming the
standard of care for the treatment of appropriately selected indi-
viduals with inoperable AS.

While the benefits of TAVR have been established for the treat-
ment of inoperable patients, the benefits (versus surgical aortic
valve replacement [SAVR]) in “high-risk operable” patients are less
clear. Although TAVR has been associated with a lower periopera-
tive risk of mortality, no difference in one- or two-year mortality
was observed in the high-risk operable arm (Cohort A) of the
PARTNER trial**. Likewise, while TAVR patients experienced
amore rapid reduction in symptoms (NYHA classification) and
improvement in functional status (6-minute walk test) than SAVR
patients, no difference in symptom relief existed between survivors
in the two treatment groups at either the one- or two-year post-oper-
ative follow-up.

Although available data suggests that quality of life will be simi-
lar at one year in a cohort of high-risk operable survivors treated
with TAVR versus SAVR, no randomised data exists to address this
question. Concerns remain about the long-term effects of residual
aortic insufficiency, and recent data suggests that the functional
improvement achieved early after TAVR may be degraded by one
year’. As a result, an evaluation of long-term trends in quality of life
is particularly salient. Additionally, with an estimated 30% of
30-day TAVR survivors either dying or remaining highly symptomatic

by one year', identification of patient and procedural characteristics
associated with optimal outcomes may help guide patient selection.
In this edition of Eurolntervention, two analyses are reported that
address these question in moderate to high-risk TAVR cohorts.

Long-term functional recovery following TAVR
In their manuscript, Taramasso and colleagues provide the first-
ever evaluation of QOL to two years after TAVR using a cohort of
100 consecutive high-risk individuals (mean age, 80+6 years)®. In
this cohort, the median logistic EuroSCORE (27.9+16) was slightly
lower than that observed in Cohort A of the PARTNER Trial (logis-
tic EuroSCORE, 29.3+16.5), and the 2-year survival was slightly
higher (72.6% vs. 66.1%). By one year post-TAVR, a large and
clinically significant improvement in functional status was
observed. Importantly, this result was maintained to two years, with
a 20-point increase in the SF-36 Physical Component Summary
(PCS) score and a 34-point decrease in the Minnesota Living with
Heart Failure Questionnaire (MLHFQ). In total, more than 70% of
survivors achieved a SF-36 PCS greater than or equal to that
observed in a similarly-aged Italian population.
Article, see page 429

The sustained functional improvement observed in the Taramasso
cohort stands in contrast to one-year results reported in two prior
studies. In an equally high-risk cohort (n=99), Fairbairn et al
observed an early improvement in the SF-12 PCS that was sus-
tained to six post-operative months (SF-12 PCS A, +7 points);
however, unlike the Taramasso cohort, a subsequent decline in
functional status was observed between six months and one year
(PCS A, —4 points; p<0.001). Likewise, in an analysis by Krane et
al, early improvements in functional status (SF-36 PCS A, +6 points)
were followed by a slight but statistically significant decline to one
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year (PCS A, —1 point; p<0.05)’. Similar trends in long-term qual-
ity of life have been observed following SAVR. For example, in
one cohort of 96 isolated SAVR survivors, an initial increase in
functional status at 6 post-operative months (SF-36 PCS A, +5 points)
was followed by a slight deterioration at two and three years (SF-36
PCS A, —1 point and -2 points versus the 6-month peak)®. As in the
TAVR cohorts; however, the baseline PCS remained above that of
the age-normalised general population throughout the study
interval.

The results reported in each of these studies raise an important
question, “’What is a clinically meaningful change in QOL met-
rics?” Does a 4-point (or 1-point) decrement in the SF-36 PCS
translate to a meaningful clinical decline; or, from another perspec-
tive, does a 7-point increase in SF-36 PCS indicate a meaningful
increase in functional capacity? Prior literature provides some per-
spective, here. For example, in two widely referenced studies,
a clinically meaningful change in the SF PCS was identified as one-
half of one standard deviation of the mean composite score (i.e.,
roughly 4 to 7 points)®*'°. Standards indicating a “clinically-relevant
response” have also been developed for other metrics, including the
Kansas City Cardiomyopathy Questionnaire (KCCQ) (5 points
indicates a small clinical change; 10 points, a moderate change;
15 points, a large change)'' and the Minnesota Living with Heart
Failure Questionnaire (MLHFQ) (=5 points indicates a clinically
meaningful change)'. Using these prior examples as a reference,
the 7-point increase in the SF-36 PCS observed in the Taramasso
cohort is considered a clinically meaningful change, while the
4-point decrement reported between six months and one year by
Fairbairn et al° may also be relevant; however, the 1-point decre-
ment reported by Kane et al” would not be considered clinically-
relevant, despite statistical significance. Although the results of
Taramasso and colleagues need further validation, the available lit-
erature can be interpreted with a reasonably unified message: on
average, in high risk patients, TAVR [like SAVR] is associated with
an early, clinically-relevant increase in quality of life (particularly,
functional status), followed by clinical stabilisation (with the pos-
sibility of a slight decline) to two years.

Predictors of functional improvement following
TAVR

While long-term data among “responders” appears promising, our
ability to accurately identify patients who will receive a functional
benefit from TAVR is limited, with roughly one-third of treated
patients experiencing no measurable increase in quality of life fol-
lowing TAVR!. With TAVR, as with other medical interventions,
our capacity to predict functional recovery is dependent on our abil-
ity to identify patients in whom 1) symptoms are primarily due to
the targeted disease process (i.e., aortic valve obstruction), and
2) the deleterious effects of the targeted disease process are
expected to be reversible. It follows that optimisation of outcomes
among patients with AS will depend on our ability to identify both
1) the estimated 20% of patients with severe AS who are thought
to have symptoms from other causes', and 2) the roughly 50%

of low-output patients in whom left ventricle negative remodelling
has not become irreversible'*. Finally, even in appropriately selected
patients, procedural complications (e.g., vascular or neurologic
complications and residual paravalvular insufficiency) may limit
functional recovery. The extent to which functional recovery fol-
lowing TAVR is related to patient versus procedural characteristics
remains poorly understood. What, if any, data exists to aid in this
assessment?

Based on limited published data, both patient characteristics and
procedural complications seem to affect the likelihood of post-
TAVR functional recovery. For example, TAVR patients with oxy-
gen-dependent lung disease in Cohort B of the PARTNER Trial did
not experience a QOL improvement versus medical therapy’.
Likewise, a comparatively less robust QOL improvement has been
reported among patients with baseline moderate to severe mitral
regurgitation and among those with a higher baseline STS periop-
erative risk of mortality’. Additionally, decreased operator experi-
ence and increased vascular complications have been associated
with a less significant improvement®.

In contrast to previous findings, Taramasso et al observed no asso-
ciation between either patient demographics or baseline comorbidi-
ties and the degree of post-TAVR functional improvement. In their
analysis, functional improvement was more closely associated with
operative complications. For example, residual moderate to severe
paravalvular leak (n=5) and periprocedural stroke (n=4) were each
associated with less substantial improvements in the SF-36 PCS than
in the overall cohort, and patients with either a moderate to severe
paravalvular leak or a length of stay >9 days had a less impressive
and non-significant reduction in the MLHFQ. Similarly, in the analy-
sis by Stortecky et al'®, “clinical non-response” (present in 32% of
all patients) was more prevalent among those who experienced
a periprocedural complication than those who did not, although the
difference did not reach statistical significance. In the absence of
definitive data among TAVR patients, important lessons may be
translated from the surgical literature.

Article, see page 437

With surgical AVR, as with TAVR, both patient and procedural
factors have been associated with clinical non-response. For exam-
ple, a lack of pre-operative contractile reserve (<20% increase in
stroke volume at maximal dobutamine infusion) may be a marker of
an irreversible pathophysiologic insult and has been associated with
both increased operative mortality and limited functional improve-
ment among SAVR patients'. Likewise, the relative size of the
implanted aortic valve prosthesis (and, subsequently, the residual
post-operative AS gradient) has been strongly associated with func-
tional recovery'®. However, the extent to which lessons learned in the
surgical experience will translate to the TAVR experience is unknown.

Summary

Taken as a whole, available data suggest that when functional
recovery is achieved post-TAVR, the results are generally sus-
tained; however, up to one-third of high-risk operable patients
receive little or no measurable clinical benefit with TAVR. As with



SAVR, patient selection does influence the observed balance
between the risks and benefits of TAVR, and in appropriately
selected patients, procedural outcomes are likely affect long-term
functional recovery.

In clinical practice, procedural success is ultimately judged on
one of two levels: 1) Did the intervention prolong life? and, 2) Did
the intervention relieve suffering? As our field matures toward one
focused on the comparative effectiveness of alternative treatments
(TAVR versus SAVR), we should not lose sight of this fundamental
truth. At the end of the day, the success of transcatheter therapies
will depend on impeccable patient selection as much as flawless
device delivery.
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