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Commentary: Is two ever better
than one in pediatric ventricular
assist device support? The
controversy continues
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Although data may suggest pe-
diatric patients with BiVAD sup-
port can have similar survival as
patients supported with an
LVAD, delayed BiVAD placement
and using BiVAD support in
those who only required LVADs
obscure the true answer.
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Hernandez and colleagues1 have tried to resuscitate the idea
that biventricular assist device (BiVAD) support in pediatric
heart failure has similar outcomes as left ventricular assist
device (LVAD) support by performing a propensity-
matched analysis of the Pedimacs database. It has always
been clear that patients undergoing BiVAD placement
have been objectively more ill than children receiving an
LVAD.2 However, like most analyses looking at BiVADs,
there is always a large assumption that the fact a patient
received a BiVAD means the person needed a BiVAD,
which many would speculate is not true. In their analysis,
they meticulously matched 9 common risk factors for Bi-
VAD and LVAD recipients, including age, mechanical
ventilation, Pedimacs profile, and cardiac diagnosis. This
resulted in 40 of 63 BiVAD recipients being matched to
80 of 313 LVAD recipients with a finding of similar postim-
plant survival to 6 months and higher bleeding events being
the only increased mortality identified in BiVAD recipients.
However, even if this is not significantly increased (prob-
ably a type II error), patients on BiVAD support took longer
to recover with worse end-organ function demonstrated by
elevated bilirubin (LVAD 21% vs BiVAD 37%, P ¼ .11),
patients requiring mechanical ventilation (LVAD 42% vs
BiVAD 63%, P ¼ .06), and patients on dialysis (LVAD
6.6% vs BiVAD 13.3%, P ¼ .22).
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One of the main concerns with this study is that match-
ing only modestly affected the survival of either group.
Rather, because of smaller numbers, the confidence inter-
vals became larger and the statistical difference became
insignificant, bringing about increased concern for type
II error and an incorrect assumption that survival was
similar. Prior studies that have found BiVAD support to
be a risk factor for mortality have used multivariate anal-
ysis that controls for other factors. Although they try to
demonstrate equivalent survival between these 2 different
groups, the populations they ultimately studied had to be
heavily matched on the Pedimacs profile (standardized dif-
ference changed from 0.39 to 0.017). Half of all BiVAD
support was in patients with critical cardiogenic shock
(Pedimacs profile 1), which could be avoided with early
implantation and alternate devices.3,4 Furthermore, as
they point out, the decision to support patients with an
LVAD or BiVAD is complex, and a number of patients
transition from LVAD to BiVAD, which puts them at an
increased risk for mortality. Ultimately, most providers
think that those who do well with BiVAD support would
have done equally well with just an LVAD. Delineating
these intricacies is understandably beyond the capabilities
of a retrospective study and is further limited by the rela-
tively low number of pediatric patients supported by ven-
tricular assist devices annually. Unfortunately, this article
gives credence to the use of BiVADs in select patient pop-
ulations without an ability to give indications for BiVAD
use over LVAD use.
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Poor outcomes traditionally
associated with BiVAD use may
be more related to patient se-
lection and timing of implant
rather than the device strategy.
John C. Dykes, MD, and Katsuhide Maeda, MD, PhD

It is well established that pediatric patients with advanced
heart failure who receive a biventricular assist device
(BIVAD) have worse unadjusted outcomes compared with
patients who receive a left ventricular assist device
(LVAD) alone.1-3 This has led to a long-standing
controversy over the optimal role of BIVAD use. Some
argue that BIVADS should be strenuously avoided in
virtually all cases because the risk is inherent to the right
ventricular assist device (VAD) itself, whereas others argue
that the poor outcomes are related to patient selection and
timing of implant. As with any good controversy, debate
thrives largely because of a lack of data to resolve the
controversy persuasively.

In this issue of the Journal, Hernandez and colleagues4

take an important step forward in filling this data gap in
pediatric VAD recipients. Analyzing INTERACS (Inter-
agency Registry for Mechanically Assisted Circulatory
Support) data from 363 children implanted with VADs since
2012, the authors show that (1) BIVAD use is on the decline
in pediatric patients; (2) patients with LVAD and BIVAD
differ substantially in their characteristics at implant, and
(3) the difference in adjusted outcomes appears much
smaller—and possibly negligible—once the difference in
patients characteristics is adjusted for using a propensity
score (PS)-matching analysis.4 These findings are
consistent with a similar study performed in adult patients
with VAD that used Cox proportional hazards modeling
rather than PS matching to adjust for patient differences.3

Use of PS matching to adjust for patient differences has a
number of important limitations in this setting that could
explain the nonsignificant difference in LVAD versus
BIVAD survival. However, a PS-matched approach is still
one of the best methods available to answer this important
question, given the large number of potential confounders
and small sample size available. As the authors note, this
also creates problem for generalizability to sicker and
healthier patients, where, if adequate controls existed, one
might actually observe LVADs to perform better in healthier
patients whereas BIVADs perform better in sickest patients.
Another limitation is that many of the factors clinicians use
to decide to place a right VAD were unavailable for PS
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