EDITORIAL

The quest for noninvasive predictors of

pulmonary vascular resistance in heart

transplant candidates

Alex M. Parker', Juan R. Vilaro', Amir Kazory?

1 Division of Cardiovascular Medicine, University of Florida, Gainesville, Florida, United States
2 Division of Nephrology, Hypertension, and Renal Transplantation, University of Florida, Gainesville, Florida, United States

RELATED ARTICLE

by Szczurek et al,
see p. 830

Correspondence to:

Amir Kazory, MD, FASN, FACC,
Division of Nephrology, Hypertension
and Renal Transplantation,
University of Florida, College of
Medicine, 1600 SW Archer Road,
Gainesville, FL 32610-0224, United
States, phone: +13522738822,
email: Amir.Kazory@medicine.ufl.edu
Received: September 19, 2020.
Accepted: September 22, 2020.
Published online: October 29, 2020.
Pol Arch Intern Med. 2020;

130 (10): 826-827
doi:10.20452/pamw. 15656
Copyright by the Author(s), 2020

826

Heart transplantation has become the definitive
therapy for end-stage heart failure with the medi-
an survival reaching 12.5 years. Pulmonary hyper-
tension poses a distinct challenge to graft func-
tion and patient survival after heart transplant.
In the early years of heart transplant, acute right
ventricular failure was identified in patients with
pulmonary hypertension; in 1971, Griepp et al'
published their outcomes linking the early right
ventricular failure and deaths of patients with
PH prior to transplant.

Detecting patients who have pulmonary
vascular resistance (PVR) that is preclusive for
heart transplant is crucial to optimize surviv-
al but also to identify patients who may bene-
fit from therapies such as the use of left ven-
tricular assist devices that may decrease pul-
monary hypertension and restore eligibility for
heart transplant.?

Right heart catheterization has been estab-
lished as the gold standard for diagnosing pul-
monary hypertension prior to transplant as well
as determining responsiveness to therapies and
improvement with left ventricular unloading.?
Right heart catheterization is an invasive pro-
cedure (albeit one that is usually low risk and
tolerated well) and does have some risk of com-
plications.? Alternative methods of detecting
pulmonary hypertension such as spectral Dop-
pler imaging have proven to be inaccurate and
unreliable.®6

In this issue of Polish Archives of Internal Med-
icine (Pol Arch Intern Med), Szczurek et al” pres-
ent a retrospective analysis of patients with end-
-stage heart failure evaluated for heart transplant
at a single center between 2016 and 2018. The au-
thors performed univariable logistic regression to
identify potential predictive variables followed by
a multivariable logistic regression model. The pri-
mary endpoint was determining the association
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of clinical variables and models associated with
increased PVR, defined in this study as a PVR of
more than 3 WU.

Out of 341 patients who were undergoing eval-
uation for heart transplant, the investigators
identified 282 patients who met the study inclu-
sion criteria. The patient population was large-
ly male (87.9%) and older (mean age 57). In this
group of patients, 30.1% had increased PVR. Of
note, patients with irreversible pulmonary hy-
pertension were already excluded by predefined
exclusion criteria.

The authors found significant association of
lower heart failure survival scores (HESS) (OR,
0.590; 95% (I, 0.383-0.908; P = 0.0164), higher
Model for End-Stage Liver Disease excluding INR
(MELD-XI) scores (OR, 1.127; 95% CI, 1.024-1.24;
P =0.0141), and higher alkaline phosphatase lev-
els (OR, 1.016; 95% CI,1.007-1.024; P = 0.0004)
as independently associated with elevated PVR.

In 2013, Miller et al® identified a PVR value of
more than 3 WU as a marker of increased mor-
tality in a cohort of 463 heart failure patients.
The only noninvasive variables that they found to
be significantly correlated to high PVR were small-
er body size, higher natriuretic peptide levels, and
higher left ventricular filling pressure estimated
by Doppler. The current analysis by Szczurek et
al’ indeed identifies additional noninvasive vari-
ables that were not previously reported to be as-
sociated with an increased PVR, all of which are
easily obtainable and could help identify this high-
er risk subset of patients.

The authors also describe their own center-
-specific approach to managing a high PVR
in heart transplant candidates, and specifi-
cally mention the use of a phosphodiesterase
inhibitor, sildenafil, in those who are found
to have a significant precapillary component
of pulmonary hypertension on right heart



catheterization. There is still no large trial
demonstrating benefit with the use of these
agents in heart failure with reduced ejection
fraction and pulmonary vascular remodeling.
However, it has been shown that pulmonary
artery medial hypertrophy is a probable driver
of pulmonary vascular remodeling in chronic
heart failure.’ Sildenafil has antiproliferative
effects on the pulmonary artery smooth mus-
cle, therefore the physiologic rationale for tar-
geting a high PVR in heart failure with silde-
nafil is certainly present.'’

Asidentified by the authors,’ the primary lim-
itations of this study are the small number of pa-
tients, single time point of measured variables,
as well as the single-center retrospective nature
of its design. This study does suggest that not
only are these variables associated with increased
mortality after transplant, as has been demon-
strated in prior studies, but they are also associ-
ated with increased PVR.""'? Further validation
of MELD-XI, HFSS, and alkaline phosphatase in
predicting presence of pulmonary hypertension
in heart failure patients undergoing evaluation
for transplant, such as a prospective study or in
a secondary validation cohort, is likely to pro-
vide further insights to the predictive power of
these variables.
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