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Five-Year Outcomes with Transcatheter
Aortic-Valve Replacement

To THE EDITOR: The key message of the report by
Makkar et al.! and the editorial by Van Belle?
(Feb. 27 issue) on the Placement of Aortic Trans-
catheter Valves (PARTNER) 2 cohort A trial is the
effectiveness of transcatheter aortic-valve replace-
ment (TAVR) in terms of death from any cause or
disabling stroke at 5 years. Nonetheless, on criti-
cal appraisal, other important results are noted.
The landmark analysis of events occurring be-
tween 2 and 5 years after the procedure (Fig. S4
in the Supplementary Appendix of the article,
available at NEJM.org) shows that TAVR was as-
sociated with a higher risk of death or disabling
stroke after 2 years than was surgical aortic-valve
replacement, with a hazard that was 27% higher.
Moreover, the intersection of the time-to-event
curves (Fig. 1 of the article) and the wide differ-
ences between the hazard ratio at 0 to 2 years
(0.89; 95% confidence interval [CI], 0.73 to 1.09)
and that at 2 to 5 years (1.27; 95% CI, 1.06 to
1.53) suggest that the hazards were not constant
over time. Therefore, the reported 5-year hazard
ratio is not an accurate reflection of the findings,
which require landmark analysis or time-varying
modeling.>* The key message of the trial is also
overshadowed by the disadvantage of TAVR in
terms of reoperations and rehospitalization, which
underscores concerns about the durability of
TAVR devices. In summary, the 5-year results
from the PARTNER 2 cohort A trial are not a
swan song for surgery.
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To THE EDITOR: The report by Makkar et al. from
the PARTNER 2 cohort A trial shows that TAVR
is similar to surgery in terms of death and dis-
abling stroke at 5 years. However, TAVR resulted
in a smaller reduction of both left ventricular end
diastolic volume and left ventricular mass index
(Table 1). These differences in left ventricular re-
gression occurred within 30 days and persisted
up to 5 years after implantation; they have been
replicated elsewhere.!

Reduced left ventricular regression has previ-
ously been associated with increased rehospital-
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CORRESPONDENCE

izations and heart-failure admissions,> both of
which were observed in the TAVR cohort of this
trial (Table S9). No clear explanation exists as to
why TAVR results in less left ventricular regres-
sion than surgery, with increased paravalvular
leak or pacemaker implantation found previously
not to have an effect on left ventricular regres-
sion.! With TAVR expanding toward patients
with intermediate or even lower risk, attention
should now focus on identifying potential clini-
cal, procedural, or device-related factors that
affect left ventricular regression in order to im-
prove clinical outcomes.
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THE AUTHORS REPLY: We agree with Barili et al.
that the higher risk of death or disabling stroke
between 2 and 5 years after TAVR than after sur-
gery in the landmark analysis arouses concerns
regarding the long-term effectiveness of TAVR.
Although there were wide differences between
hazard ratios at 0 to 2 years and at 2 to 5 years,
the hazard ratios that were calculated for later
time periods include only survivors of earlier
time periods and thus are not truly randomized
comparisons. Furthermore, a similar 5-year re-
stricted mean survival time (event-free time for
the primary end point) in the TAVR and surgery
groups supports the validity of similar effective-
ness with respect to death or disabling stroke at
5 years. It is important to emphasize that these
results were obtained with a previous-generation
valve limited by higher rates of paravalvular re-
gurgitation than newer-generation valves and
25% usage of the transthoracic approach that has
now largely been abandoned owing to worse out-
comes. The comparisons between TAVR and sur-
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as Compared with Surgery.*

Table 1. Changes in Indexes of Left Ventricular Regression after TAVR

Variable TAVR
Left ventricular end-diastolic volume (ml)
30-Day change from baseline 0.55+20.10
2-Yr change from baseline -3.01+27.38
5-Yr change from baseline -4.03+31.60
Left ventricular mass index (g/m?)
30-Day change from baseline -3.74+20.39
2-Yr change from baseline -10.06+24.06
5-Yr change from baseline -13.89+26.56

Surgery

-11.01+20.40
-16.19+28.87
-20.54+32.81

-13.46+22.91
-18.16+25.07
-22.59+26.91

* The data are from Table S12 in the Supplementary Appendix of the article by

Makkar et al. Plus—minus values are means +SD.

gery in the transfemoral cohort are more repre-
sentative of current practice (Fig. S2A in the
Supplementary Appendix of our article).

Khokhar et al. point to the more favorable
reductions in left ventricular volumes and mass
regression in patients treated with surgery as
compared with TAVR. Postprocedure moderate
or severe aortic regurgitation has been indepen-
dently associated with less left ventricular mass
regression in TAVR.! In the current data, the dif-
ferences in left ventricular mass regression be-
tween TAVR and surgery persisted after excluding
patients with at least moderate aortic regurgita-
tion. The effect of additional procedural out-
comes including new pacemaker and conduc-
tion-system block on left ventricular regression
needs further elucidation. A recent analysis of
the PARTNER 3 trial® involving low-risk patients
showed equivalent left ventricular mass regres-
sion both at 30 days and 1 year for TAVR and
surgical aortic-valve replacement, which suggests
that the hemodynamics of the SAPIEN 3 valve
may have advantages over the SAPIEN XT valve
used in our trial.

The results of the recent trials showing supe-
riority or noninferiority of TAVR over surgery in
low-risk patients at 1 and 2 years*>* and noninfe-
riority to surgery in intermediate-risk patients at
5 years justify careful expansion of TAVR inde-
pendent of patients’ risk of surgery. Nonetheless,
given the lack of long-term data, our trial is not
a swan song for surgery.
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THE EDITORIALIST AND COLLEAGUES REPLY: We
thank Barili et al. for their methodologic point
regarding the trial by Makkar et al. reporting the
5-year outcomes of the comparison of surgical
aortic-valve replacement versus TAVR with the
SAPIEN XT valve (PARTNER 2 cohort A trial).
They noted that the proportional-hazards assump-
tion was not verified over time, as easily spotted
by the crossing of the Kaplan—Meier curves after
2 years of follow-up. Makkar et al. anticipated
this possibility and prespecified the calculation
of the restricted mean survival time and the re-
stricted mean event-free time for the primary end
point (death or disabling stroke).! These results,
which are reported in Table S8 and in the text,
show that the 5-year restricted mean survival time
was similar for TAVR and surgery (46.3 months
and 46.6 months, respectively), as was the re-
stricted mean event-free time for the end point of
death or disabling stroke (45.0 months and 44.8
months). They also performed a landmark analy-
sis showing superiority of surgery beyond 2 years
(hazard ratio with TAVR, 1.27; 95% CI, 1.06 to
1.53) (Table S7). The potential explanations for

this late increase in risk with TAVR were exten-
sively discussed in the editorial, including the
potential role of paravalvular regurgitation, the
lack of concomitant coronary or valve proce-
dures, and durability concerns.

Khokhar et al. commented that the magni-
tude of the left ventricular mass regression was
less pronounced in the TAVR group than in the
surgery group. We can reasonably speculate that
the higher rate of mild or greater paravalvular
regurgitation with the second-generation trans-
catheter bioprosthesis than with the surgical
valve may have adversely influenced left ventricle
remodeling.” The recently published echocardio-
graphic outcomes of low-risk patients in the
PARTNER 3 trial are supportive of this hypoth-
esis, since the very low rate of aortic regurgita-
tion that was achieved with the third-generation
valve (SAPIEN 3) was associated with left ven-
tricular mass regression similar to that with
surgery at 1 year (-11.9+21.10 vs. —12.0+£27.09 g
per square meter, P=0.84).
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Emapalumab in Primary Hemophagocytic Lymphobhistiocytosis

TO THE EDITOR: New and affordable treatments
for primary hemophagocytic lymphohistiocytosis
(pHLH) are valuable. However, the study by Lo-
catelli et al. (May 7 issue)! does not present con-

vincing data for strong efficacy of emapalumab
in patients with pHLH. The data reveal that
among a total of 34 patients, including 27 who
had previously received treatment and 7 who had
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