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EDITORIAL COMMENT
The Primary Graft Failure of Lung
Transplantation for the PH Patients*

Hideyuki Kinoshita, MD, PHD
L ung transplantation (LT) is the established
treatment option in end-stage irreversible pul-
monary diseases, including pulmonary

vascular disease. Patients with pulmonary hyperten-
sion (PH) have a greater short-term risk after trans-
plant (lowest 3-month and 1-year survival rate), but
have improved long-term survival compared with pa-
tients with other lung disease.1 In LT recipients who
die within the first year, the most common causes of
death are infections and graft failure.1 Particularly in
patients with PH, primary graft failure is associated
with an increased risk of death during the early post-
operative period.2 The use of extracorporeal mem-
brane oxygenation (ECMO) support during and after
transplantation improves survival, and ECMO is one
of the advances in LT for patients with PH.3,4

In this issue of JACC: Asia, the paper by Jiao et al5

showed that changes of mean pulmonary artery
pressure (DmPAP) at the time of ECMO support and
ECMO wean-off were related to post-LT survival after
adjusting for potential confounders, and recipients
with DmPAP #35 mm Hg had a higher mortality rate.
In previous reports, PH fell immediately after LT,
from 76 � 14 mm Hg to 31 � 11 mm Hg (P < 0.05),
according to intraoperative transesophageal echo-
cardiography data.6

The idea of the relationship with DmPAP during
ECMO and mortality after LT is interesting. Surpris-
ingly, patients with DmPAP #35 mm Hg had a higher
mortality rate not only in the short-term but also
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long-term, up to about 2 years. The reason why
DmPAP during ECMO affects the mortality of pa-
tients with LT is not elucidated in this paper. From
the data that mPAP at the time of ECMO support did
not correlate with mortality, there is a possibility
that mPAP at the time of ECMO wean-off is corre-
lated with post-LT survival. Although heart failure
post-LT, duration of intensive care unit stay, time on
intubation post-LT, and primary graft dysfunction
were correlated with mortality,5 these data suggest
that poor condition of the transplanted lung could
cause the decrease of the DmPAP during ECMO
support and correlate with poor mortality after LT.
Additionally, Jiao et al5 demonstrate that the case
volume of the LT center was correlated with mor-
tality. DmPAP >35 mm Hg showed increased risk of
post-LT morbidity only in low case volume (<50
cases/year) LT centers; however, DmPAP >35 mm Hg
was associated with a reduced risk of post-LT
morbidity in high-case volume ($50 cases/year) LT
centers.5

There are some limitations to this paper, eg, the
ratio of idiopathic pulmonary arterial hypertension
patients was too small, and a few too many patients
were excluded because of lack of data. However,
overall, Jiao et al5 suggest that surgical procedure and
postoperative management could affect primary graft
failure, decreased DmPAP during ECMO, and mortal-
ity after LT.

Considering clinical relevance, to reduce the
occurrence of early graft dysfunction, we must have a
better understanding of the pathophysiological
changes after transplantation for PH. From previous
reports, the main cause of primary graft dysfunction
in these patients was not residual PH, but left ven-
tricular failure.7,8 Left ventricular dysfunction results
in elevated left-sided filling pressures and pulmonary
edema, and the postoperative prolongation of veno-
arterial ECMO after transplantation effectively pre-
vents primary graft dysfunction. With the strategy of
prolonged continuation of ECMO support for 3 to
7 days, the improvement of 1-year survival rates was
https://doi.org/10.1016/j.jacasi.2022.11.001
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reported after LT for severe PH patients.9 However,
ECMO has frequent risks, such as bleeding, renal
failure, sepsis, leg ischemia, and central nervous
system complications.10

Recently a new strategy to prevent primary graft
dysfunction of the LT for severe PAH patients treated
with epoprostenol before LT has been reported.11 The
tapering pretransplant use of epoprostenol rather
than abrupt discontinuation after transplantation
improved the occurrence of primary graft dysfunction
and perioperative outcomes.

The perioperative outcome of LT for patients with
severe PH remains poor because of the primary graft
dysfunction from left ventricular failure. To improve
the outcome of LT for PH patients, management of
the PH before LT, the timing of LT, and management
of ECMO and medication after LT is important, and
we must have a better understanding of the patho-
physiological changes as to the cardiac function after
transplantation for severe PH patients.
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