EDITORIAL COMMENTARY

Improving long-term survival by preventing early complications after
lung transplantation: Can we prevent ripples by keeping pebbles out

of the water?
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Lung transplantation volumes continue to rise, with recip-
ient waiting lists also growing, as a result of progression
to end-stage lung disease by more patients and of improve-
ments in lung transplant outcomes.' Nonetheless, lung
transplants continue to have the lowest long-term survival
of all solid organ transplants.”” There is a need for
ongoing quality measures and critical appraisal of short-
and long-term outcomes to understand better where
opportunities exist to improve long-term survival. Lung
transplantation literature has been dichotomous, with
studies describing either short- or long-term outcomes and
lacking the relationship between long-term outcomes and
the influence of early complications. Long-term survival
is negatively associated with many perioperative and in-
hospital complications, including severity of primary graft
dysfunction.4 There is, however, an overall paucity of clin-
ical investigation attempting to stratify weight and speci-
ficity of the correlation of in-hospital complications with
long-term survival.

In their article in this issue of the Journal, Chan and col-
leagues” have identified the weighted sum of risks for in-
hospital complications predicting their cumulative negative
impact on long-term survival in a retrospective analysis of
748 patients undergoing lung transplants at the University
of Pittsburgh Medical Center. Chan and colleagues’ used
the Accordion Severity Grading System (ASGS) to classify
adverse events as weighted by quantifying total morbidity
burden. The study reveals that more than 90% of patients
have a complication after the lung transplant, and the pres-
ence of any complication is negatively correlated with long-
term survival. Those with the greatest negative impact
included renal, cardiac, hepatic, and vascular complica-
tions. The ASGS sum was also predictive of decreased
long-term survival in a multivariate analysis, alluding to
the ripple effect of early complications post-lung

The Journal of Thoracic and Cardiovascular Surgery * Volume 151, Number 4

Human ex vivo organ perfusion laboratory.

Central Message

Early complications after lung transplantation
are negatively correlated with survival and
affect long-term outcomes.

See Article page 1171.

transplantation having major long-term implications with
regard to decreased survival. Given that complications are
nearly ubiquitous (93% of patients) at one of the leading
thoracic transplantation centers, the significance of these re-
sults highlights the need for better management strategies
for postoperative complications. The early identification
through lung transplant-specific monitoring and interven-
tion protocols may indeed represent critical opportunities
to improve outcomes at all thoracic transplant programs,
as has proved to be successful for other surgical proce-
dures.””

The ASGS was validated in the study of Chan and col-
leagues’ for its predictive value in negatively correlating
long-term survival with the weighted ASGS sum after
lung transplants. This scoring system is strengthened by
the lessened variance in complication recognition and treat-
ment strategies within the single center of this study. Chan
and colleagues’ do, however, appreciate that institutional
variances may occur with identification and treatment algo-
rithms of complications, such that it would require
institution-specific implementation and validation of the
ASGS system before using the weighted sum ASGS to in-
fluence their practice.

The evolution of lung transplantation has been rapid,
with many incremental improvements in preservation, sur-
gical technique, and immunosuppression contributing to
improved early and late allograft function. The article by
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Chan and colleagues’ from the University of Pittsburgh
Medical Center interestingly shows a significantly stronger
correlation by multivariate analysis between nonpulmonary
complications and decreased long-term survival. Because
the incidence of any complication is negatively associated
with long-term survival, however, it is important to appre-
ciate that the complications of highest incidence still
include pulmonary (72%) and infectious (70%) complica-
tions. Thus despite the need to improve treatment
algorithms of highly predictive non—allograft related com-
plications, the greatest opportunity to decrease the overall
rates of complications still exists within pulmonary and in-
fectious etiologies.

Results from lung transplant clinical trials often focus
on the severity of primary graft dysfunction and in-
hospital survival as primary end points. The study of
Chan and colleagues’ provides a rationale for the inclusion
of significant morbidity caused by major non-—allograft
related postoperative complications (renal, cardiac, hepat-
ic, and vascular) to validate efficacy further with long-term
harmful implications in clinical trials. Although this study
was not designed to investigate the correlation of pretrans-
plant factors with postoperative events, it is noteworthy
that Charlson Comorbidity Index values'® were not found
to be a predictor of long-term survival (P = .67), suggest-
ing that operative and donor factors may be even more
predicative of postoperative complications linked to
decreased long-term survival. This may represent the
need for careful reporting and consideration of non-allo-
graft related postoperative complications in assessing
new technologies for donor lung management, including
clinical trials examining the efficacy of ex vivo lung
perfusion.'""”

The appreciation of the ripple effect by which early post-
operative complications negatively affect long-term sur-
vival provides physicians with an awareness to improve
treatment strategies of specific complications. It may war-
rant more vigilant long-term surveillance once a
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complication has occurred. Ultimately, determination of
preventive measures by identifying predictors of complica-
tions will have the greatest positive effect on survival, and
this area still needs further investigation to decrease the
overall rates early complications.
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