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Lung transplantation is a recognized treatment for end-
stage lung disease for selected patients for whom no other
options are available (1). Since the introduction of calcineurin
inhibitors in the 1980’, lung transplantation became a
reasonable treatment with improved outcomes (2). However,
chronic rejection or chronic lung allograft dysfunction
(CLAD) remains the major limitation for long-term
survival (3,4), accounting for more than 40% of deaths
beyond the first year after pulmonary transplantation (4). CLAD
leads to a progressive and irreversible loss of function of
the transplanted organ. Two important phenotypes have
been characterized: Bronchiolitis obliterans Syndrome
(BOS), which was already described early in the history
of thoracic transplantation (5) and the first guidelines for
diagnosis and staging were published in 1993 (3). In 2011,
Sato et al. reported another form of CLAD, known as
restrictive allograft syndrome (RAS) (6). During the last
decades research has led to a better understanding of the
pathophysiological mechanisms leading to CLAD. The
classification, the diagnostic criteria and the management
of CLAD were recently updated, illustrating the advances
in the field (4). Although some medical treatments or
other strategies have potentially demonstrated usefulness
either to prevent (for instance azithromycin) or to stabilize
CLAD (extracorporeal photophoresis, total lymphoid
irradiation) (4), BOS and RAS remain impossible to
cure by using these interventions. In general pulmonary
function decline is progressive despite all interventions,
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leading to increased symptoms and disability, chronic
respiratory failure and finally death. Therefore, redo
transplantation has so far been considered as the only
possible treatment option in a selected cohort of these
desperate patients (7,8). Concomitantly, ethical issues
arose, related to redo transplantation with potentially
worse outcomes in an era of shortage of donor lungs (9).

In this issue of The Annals of Thoracic Surgery, Wallinder
and co-authors (10) compared the outcomes of 49
retransplanted patients with 635 primarily transplanted
patients. In their study, the global population of
retransplanted patients displayed significantly worse
outcomes at 30 days, 1-, 2- and 5-year with a survival of
respectively 90%, 76%, 71% and 55%, compared to 94%,
82%, 76% and 61% in their 635 primary transplanted
patients. However, after adjustment for confounding factors,
such as the time period after surgery and retransplantation
within the first year, the statistical significance disappeared.
This, again, clearly illustrates that early retransplantation
(i.e., within the first year after transplantation) presents a
high risk of mortality. However, in the remaining cohort,
retransplantation for CLAD resulted in similar outcomes
compared to a first transplantation.

Although encouraging, this data deserves a word of
caution. Retransplantation has been introduced since the
end of the 1980’ with an improvement of the mortality
thanks to the growing experience of the lung transplant
centers (2,11). The registry of the International Society
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for Heart and Lung Transplantations ISHLT) reported
that redo transplantation constitutes about 5% of the
annual transplant procedures (2). However, in the
ISHLT multicenter cohort, the retransplanted patients
had a survival at 3 months and 1 year of 91% and 83%
respectively, and a median survival of 6.3 years in the
most recent era, which is still worse compared to primary
transplantation (2). The discrepancy of survival between
Wallinder ez /. (10) and the ISHLT data is probably due
to a highly selected population that underwent a strict
screening process, excluding patients with comorbidities
and frailty markers.

Factors influencing lower survival of retransplanted
patients were evaluated in a previous large study by Kawut
et al. (11). They also found that early retransplantation was
a risk factor for poor survival after redo transplantation,
independent of many other recipient or procedure
characteristics. After adjustment, mechanical ventilation did
not emerge as a risk factor for death (11), in line with other
studies (12) and comparable to the results of Wallinder
et al. (10) who found that bridging to transplantation with
extracorporeal membrane oxygenation or mechanical
ventilation was not an independent risk factors of mortality.
Interestingly, Kawut et 4/. also demonstrated that risk of
BOS recurrence was higher in patients retransplanted for
CLAD accounting for a substantial part of the mortality (11).
Wallinder and co-authors did not specifically assess this in
their study.

Other authors already clearly demonstrated that
early retransplantation leads to poor survival (11,13).
This suggests that redo lung transplantation should be
predominantly reserved for patients with CLAD and not for
patients suffering from suture stricture/dehiscence or severe
primary graft dysfunction (PGD). Indeed, several other
studies have specifically assessed the role of retransplantation
as the ultimate treatment for CLAD patients. Although
retransplantation for CLAD was acceptable in terms
of outcomes with 1 and 5 years survival of respectively
89.2% and 64.3% which was not different compared to
primary transplantation, CLAD retransplanted patients
presented more peri-operative complications, such as
severe PGD, need for peri-operative extracorporeal
membrane oxygenation and bleeding (14). Another study,
evaluating specifically outcomes of retransplanted CLAD
patients, displayed a survival rate for BOS retransplanted
patients of 60%, 53% and 45% at respectively 1, 3
and 5 years with a quite high mortality of 30% in the
first 6 months after transplantation, as a result of early
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complications such as graft infection and PGD (12). Osaki
et al. found a survival rate for CLAD patients at 1, 2 and
S years of respectively 67%, 67% and 44%, which was
lower than their primary transplanted patients (12). It seems
indeed that experience of the center is extremely important
to select the patients for redo transplantation and for sure
to do the retransplantation itself. This was clearly illustrated
in the multicenter study by Verleden ez 4/. showing that the
phenotype of CLAD also impacts on the survival after redo
lung transplantation (15). Indeed, they have shown that
patients presenting with RAS not only have a worse survival
but also a lower CLAD-free survival after redo compared to
patients transplanted for BOS. This worse outcome was in
part driven by a high early post-operative mortality but also
by an increased recurrence of CLAD. Early post-operative
mortality in those patients could be due to the complexity of
the surgical procedure and more specifically the increased
risk of bleeding in patients with extensive pleural adhesions,
worse condition prior to transplantation due to severe
hypoxic respiratory failure and more frequent requirement
of bridge to transplantation with extracorporeal membrane
oxygenation. However, after adjusting the statistical
analysis taking into account the above mentioned
parameters, RAS remained an independent predictor of
poor survival after redo transplant (15).

The relapse of CLAD in this particular redo population
is not clearly understood, but may be due to the persistence
of the immunological substrate responsible for the
pathological process, such as persistence of (subclinical)
antibody mediated rejection (16), or psychosocial factors
such as medication non-adherence (17). Similar observations
were recently published in another study which showed
lower survival in patients retransplanted for RAS than
for BOS, although the low number of patients preclude
definitive conclusions but reinforce previous results (18).
Therefore, selection of the candidates for retransplantation
should take into account the chance of success for patients
according to the current phenotype of CLAD. Wallinder
et al. (10) have not looked into the potential differences in
survival between CLAD phenotypes, which is a kind of a
missed opportunity to either corroborate or to invalidate
existing results.

Although retransplantation is performed in most of the
lung transplantation centers with acceptable outcomes
as Wallinder and colleague have again demonstrated
in this issue of The Annals of Thoracic Surgery (10), the
indication for redo lung transplantation should be always
carefully weighted against the risks of such a procedure,
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taking into account the ethical issues of donor shortage.
Retransplantation for early graft dysfunction or suture
problems within the first year should be discouraged.
Retransplantation remains, however, a reasonable option
for patients with CLAD with particular attention to the
phenotype of CLAD, RAS being the worse indication with
the highest risk of peri-operative complications, recurrence
of the disease and long-term poorer outcomes. In lung
transplantation, careful selection of the patients accounts
for an important part of the success of the procedure. In
view of retransplantation, the screening process has to be
even more strictly performed, allowing only a minority of
patients a second chance without compromising patients
who are waiting for their first transplantation.

Most of the patients presenting with CLAD will ask
about the possibility to receive a second chance, perceiving
the retransplantation as the only hope to prolong their life,
sometimes with unrealistic expectation. However, regarding
the poor outcomes in some subsets of patients, the risk
of recurrent CLAD and the shortage of available lung,
retransplantation should remain restricted to a very selected
lung transplant population. The ethical issue to perform
redo or not will commonly arise in the discussion with
the CLAD patient, leading the lung transplant physician
to frequently refuse the patient request and to draw a line
between hope and false expectations, between what is
reasonable and what is unrealistic.
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