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EDITORIAL

Lung transplant—shifting sands!
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Building on the experimental work of Demikhov and Metras 
in the 1940s and 50s, the first human lung transplant (LT) 
was performed by James D. Hardy at University Hospital, 
Jackson, Mississippi, USA, on 11 June 1963, albeit with a 
survival of only 18 days. Nevertheless, this opened a new era 
in the management of end-stage pulmonary disorders. For 
the succeeding two decades, the forays into LT were few and 
far between because of high rejection rates and issues related 
to tracheo-bronchial anastomosis and its stenosis. Anecdotal 
success stories kept pouring in with Howell Graham as the 
longest surviving single LT for cystic fibrosis. The introduc-
tion of cyclosporine and augmenting the anastomotic vascu-
larisation by limiting the length of the donor bronchus and 
extrinsic wraps led to the first long-term success of a single 
LT by Dr. Joel Cooper at the University of Toronto in 1986.

Close on the heels came en bloc double LT, although 
with continuing tracheal anastomotic issues, leading to the 
introduction of bilateral sequential LT. The first successful 
heart–lung transplant (HLT) was performed in 1981 at Stan-
ford University. New technique of Living Donor Lobar Lung 
Transplantation (LDLLT) evolved in response to the high 
mortality in those who were too ill to stay on the wait-list for 
the availability of cadaveric transplantation. Though LDLLT 
was used initially for only cystic fibrosis, with results match-
ing those of conventional LT, the indications were subse-
quently broadened to other pathologies too [1]. Currently, 
LDLLT is practised most in Japan where the wait-list time 
for a cadaveric LT may be upwards of two years.

Recent years have shown a flurry of activity in the field 
of LT across the world and more so in India. However, there 
has been inequitable distribution of LT services in India with 
North-, Central-, and East-India woefully lagging behind the 
leaders, viz., South India, followed by western parts of the 
country, especially the state of Maharashtra. The denomina-
tor is touted to be the short supply of donor organs. Maybe 

this is true for the developed world, but in India, the crux 
of the matter seems to be reluctance in referring or com-
ing forward of patients for LT. No matter the reasons, this 
inequitable distribution of the volumes of transplantation 
need to be addressed. Sure enough, religious bias, cultural 
factors, and socio-economic parameters play an important 
role in the reticence to organ donation, but all of these can 
be suitably manipulated to the advantage of society at large 
by meaningful interventions by the government and the 
non-governmental organisations (NGOs). This has been 
very compulsively demonstrated by the models existing in 
South India. A caveat here may be in order—usually, politi-
cal overtones are accorded to mass welfare exercises in India 
with images, graphics or artwork, blatantly or surreptitiously 
identifying with the political dispensation in power. This 
invariably faces headwinds from groups with opposing 
ideologies and therefore should be scrupulously avoided. 
If rigorous scientific flavour is maintained, with pure and 
pristine intent, probably all communities will participate in 
this noble deed of organ donation and transplantation, which 
ultimately will work for the benefit of the society itself.

In an evolving programme, organs are usually allotted 
in chronological order, which is not ideal. The chronologi-
cal criteria put certain pathologies like pulmonary fibrosis 
at a disadvantage, because these patients may deteriorate 
suddenly and catastrophically on the wait-list. ‘In a health 
system based on universality and equity, the application 
of the criterion of necessity, based on distributive justice, 
is ideal’ [2]. However, the relative merits of the philoso-
phies of ‘utilitarianism’ and ‘distributive justice’, based on 
‘maximum good of the maximum people’ versus the need 
based on the severity of illness respectively, can be debated. 
New programmes are risk-averse and therefore find refuge 
in Jeremy Bentham and John Stuart Mill’s concept of ‘utili-
tarianism’, so that cases relatively early in their progress, 
and therefore with expectedly better results, are chosen over 
the more advanced cases, with obviously inferior outcomes. 
The latter, though may be needing urgent transplantations, 
lest they risk death on the transplant list, are avoided at the 
altar of superior results. However, with this need to treat 
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‘the unequal unequally to promote equity’ [2], ‘distributive 
justice’ seems right to be gaining in India.

The ‘Lung Allocation Score’ (LAS) being used in USA 
has been a major advance in reducing transplant wait-list 
mortality. It takes into account not only pre-transplant sur-
vival, but also the survival post-transplant, to negate the 
futility of doing the transplant and the wastage of scarce 
resources. It can be labelled a hybrid model based on the 
severity of illness, and therefore a marker of ‘distributive 
justice’; as also the long-term survival, which is a hallmark 
of ‘utilitarianism’. LAS has since been adopted in a number 
of European countries too with salutary results [3]. This also 
helps reduce the mortality of rapidly progressive diseases 
like cystic fibrosis and idiopathic pulmonary fibrosis. Since 
the introduction of LAS, even though more sick and emer-
gent cases are being taken up for LT, yet the results have 
improved [3, 4]. However, these changes come at a cost, as 
relatively more stable chronic obstructive pulmonary disease 
(COPD) patients keep getting relegated on the wait-list. So a 
balancing act has to be performed of neither performing the 
LT too early—as that would shorten the overall survival; and 
in the same breath, not delaying it so long as to increase the 
wait-list mortality [4]. Needless to say, in this philosophical 
debate, technical inputs in the nature of the actual pathology, 
stage of illness, co-morbidities, thoracic cage size compat-
ibility, ABO, other immunological compatibilities, etc. play 
a dominant role in decision making.

Indications and timing for LT are pathology specific, tak-
ing into account the expected survival with and without the 
transplant. COPD is probably the commonest underlying 
pathology, followed by restrictive pathologies like idiopathic 
pulmonary fibrosis, cystic fibrosis, Alpha 1-antitrypsin dis-
ease, and primary pulmonary hypertension in that order. 
Lately, Coronavirus-associated irrecoverable acute respira-
tory distress syndrome (ARDS) has emerged as a nouveau 
indication for LT and often controversially jumps the waitlist 
to the top. This and more shall be the subject matter for the 
editorial of part 2 of this special issue.

Though both HLT and LT have evolved as extremely 
effective treatment modalities in the armamentarium of a 
transplant surgeon to address end-stage pulmonary paren-
chymal and vascular disease, LT is preferred to HLT essen-
tially due to the improved logistics of the organ availability 
and its efficient use, as the transplant wait-list mortality 
still ranges between 14.4% in adults and 22% in paediatric 
population in the developed countries, in a study of 16,973 
patients by the United Network for Organ Sharing (UNOS) 
[5]. Sadly, authentic data is lacking in India, but informal 
estimates peck it at under 10%. At first glance, that may 
sound salutary, but on reflection, it puts us in poor light, 
considering that even though the disease burden is extremely 
high, yet many deserving patients are not coming forward 
for LT, either due to ignorance or due to issues related to 

affordability, availability or accessibility. Despite being in 
vogue for almost over a quarter of a century, the results of 
LT can at best be described as sobering with non-cytomeg-
alovirus-associated infections and primary graft dysfunc-
tion (PGD) responsible for early mortality. Rejection, PGD, 
and bronchiolitis-obliterans remain the primary bugbear in 
long-term outcomes. Of late, LT has gained traction and 
the results have improved pari passu with advancements 
in the techniques and technologies, reduction in ischae-
mia time, less reperfusion injuries, and lesser infections. 
‘5-year survival conditional on survival to 1 year consid-
erably increased from 60% in [1991–1995] to 67.2% in 
[1996–2000], 80.1% in [2001–2005], 84.7% in [2006–2010] 
and 86.4% [2011–2015]’ (Fig. 1) [6]. In the contemporary 
era, median survival after LT is 6.2 years [4], and condi-
tional on survival to 1-year post-transplant, it is 8.3 [4] to 
11.8 years [6]. Moreover, LT improves the quality of life [4]. 
Newer therapeutics for immune-suppression, modification of 
chronic lung allograft dysfunction (CLAD), and early diag-
nosis of rejection and allograft dysfunction will add further 
to the ever-improving results of LT.

LT is a work in progress and ever-evolving. Indications 
have been liberalised and both the donor and the recipient 
criteria have been expanded complementing the technical 
advances. Donation after circulatory death (DCD) organs, 
ex vivo lung perfusion (EVLP) systems, and live lobar 
donors have reduced the wait-list time and mortality. Of 
the nearly 4600 LTs performed across the world annually, 
over 90% were performed in North America and Europe and 
80% of them were bilateral [4]. In India, progress has been 
made too. However, it has been inequitable with a number of 
centres doing anecdotal cases. This is worrisome given the 
fact that volumes are associated with positive outcomes. In 
contemporary times, major centres from North America and 
Europe are reporting a 1-year survival rate of 87–93% and a 
5-year survival rate of 77 to 80% [6, 7]. All-round advances 
in the criteria optimisation for allocation of donor organs 
and peri-operative and long-term management strategies 
have all contributed to these improved results.

Intensive care unit (ICU)–dependant sick patients can be 
bridged to LT using awake, spontaneously breathing and 
ambulatory veno-venous extra corporeal membrane oxy-
genation (ECMO) with results comparable to relatively 
less sick and non-bridged patients [8, 9]. The concept of 
DCD, either controlled (Maastricht Category III) or uncon-
trolled DCD (Maastricht Category II), and the use of EVLP 
systems, especially for uncontrolled DCD, have improved 
the donation and utilisation of lungs significantly [4]. An 
interesting category of donor organs come after euthanasia 
(Maastricht Category V) with the results pouring from coun-
tries where euthanasia is legalised like Canada, the Nether-
lands, and Belgium [4]. The cost of EVLP is prohibitive, 
and therefore, customised new innovative systems may have 
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to be developed in our own country. Further efforts can be 
made in form of advocacy for introducing the opt-out system 
(presumed consent) as against the opt-in system (informed 
consent) for organ donation, as has recently been done in the 
Netherlands and the UK [4].

In Professors Yoshiya Toyoda and Francis Cordova and 
Drs Sameep Sehgal and Chirantan Mangukia, from Temple 
University, Philadelphia, USA, we have an array of leading 
lights in the field as the Guest Editors of this masterly com-
pendium on the art and science of lung transplantation. As a 
testament to their heft and pelf in the field, we received over 
250 pages of scientific material, which would have made a 
single issue too unwieldy for convenient handling and read-
ing, and therefore, we shall be presenting this thematic issue 
on lung transplantation in two parts—Part 1 is here for your 
consumption; Look out for Part 2, soon to follow.
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Fig. 1  ‘Overall survival 
after first lung transplanta-
tion per transplant era (LTx 
1991–2015, n = 860). Kaplan–
Meier curves of overall 
patient survival after first lung 
transplantation in UZ Leuven 
(1991–2015, n = 860) strati-
fied per transplant era (a) and 
conditional on survival to 
1 year stratified per era (b). 
No censoring at retransplanta-
tion and exclusion of second 
Tx (n = 33), follow-up until 
31 December 2016 (*minimal 
1 year for patients transplanted 
in 2015). Dotted lines represent 
the 5-year, 10-year, or median 
survival cut-off. A significant 
difference in survival (Log rank 
test) is observed between the 
various eras during which lung 
transplantation was performed’ 
(reproduced with permission) 
[6].
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