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Introduction:

Lung transplantation (LTx) is now a well-accepted treatment
option for a variety of selected end-stage lung diseases(ESLD)
which improves survival rates and quality of life. The
International Society for Heart and Lung Transplantation
Registry reports a 1 and 5-year survival of 85% and 59%,
respectively, for adult lung transplant recipients transplanted

since 2010.[1]

The current indications of LTx are, but not limited to, chronic
obstructive pulmonary disease (COPD), inferstitial lung
diseases (ILDs), cystic fibrosis (CF), non-CF bronchiectasis, and
pulmonary hypertension. LTx is not usually considered in
patients with acute lung injury (ALl) due to any infectious cause.
However, there has been a paradigm shift in the treatment
strategy in the cohort of ALl due to COVID-19.[1]

Three methods of LTxs are possible. These are single lung
transplant through posterolateral thoracotomy, double lung
transplant with a clamshell incision, and combined heart and
lung transplant as enbloc through median sternotomy.

Lung Transplant in India :

The first HLTx in India was performed by Dr K M Cherian and
group in 1999 [7]. On July 11, 2012, Dr. Jnanesh Thacker,
performed the first successful lung transplant in India.
Subsequent to this, there were few reports of heart and lung or
lung transplants discretely in the first ten years. [1]

At present, there are a few lung transplant centers in India which
cover a wide geographic area (Fig. 1).[1] Yet some major
challenges remain, such as inappropriate timing of referrals,
distance to the referring hospitals, lack of infrastructure, social
taboo associated with organ donation, and lack of
coordination between different centers.

Challenges in Indian settings at present :

1) Atdonorlevel : Poor organ donation rates

2) Atrecipient level : Delayed referrals

3) At logistics : Remote areas of retrieval, Charter flight
options, etc

Organ Donation in India : As per GODT, there were 552
(0.4pmp) actual deceased donors in 2021 as compared to
715 in 2019 (0.52 pmp) pre-COVID pandemic. 133 lung
transplants happened in 2021 as compared to 114 in 2019,
pre-COVID pandemic.[2]

The rise in Lung Transplants has been partly attributed by the
COVID pandemic which led to few select patients with Post-
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COVID ARDS, end stage lung disease requiring lung transplant
and also because awareness among medical fraternity
regarding availability of lung transplant services.

Future in Lung Transplant :

In view of more number of extended criteria donors, there was a
need for research regarding expanding donor pool. Hence,
came two game-changing concepts which when applied were
able to increase donor pool, helping in turn to reduce wait-list
mortality. These are (a) Ex Vivo Lung Perfusion (EVLP) and (b)
Donation after Circulatory Death (DCD).

a) EVLP: This is a technique used to evaluate and screen
compromised donor lungs with potential for recovery. This
technique has been already used in LTx centres across the
world. EVLP can restore the circulation and ventilation of the ex
vivo lung. At an ambient temperature of 37°C, a membrane
oxygenator is used to simulate oxygen consumption in the body
via deoxygenation and maintain the physiological state of lungs
with specific perfusate and ventilation. EVLP is currently used
mainly fo evaluate certain high-risk donor lungs. It is mainly
indicated for (I) an oxygenation index <300 mmHg; (II)
pulmonary oedema as indicated by the last chest X-ray; (Ill)
collapse or poor expansion of a donor lung during harvest; (V)
blood transfusion >10 U; and (V) lungs from donors with
cardiac death. EVLP is not suitable in cases of apparent
pneumonia, severe mechanical lung injury (including multiple
lobar injury) or significant aspiration of gastric contents. [3]

EVLP: will help optimise marginal lungs before
implanting, thus improving outcomes and increasing
donor pool.

b) DCD: Here, organs are removed from donors after cardiac
arrest. DCD can be considered in a patient who does not fulfil
brainstem death criteria, but has no hope of recovery, and itis in
the best interest of the patient to withdraw life-sustaining
treatment. The main difference between DCD and donation
after brainstem death (DBD) organs is the warm ischemia time.
Warm ischemia will be minimal in DBD donors as compared to
DCD donors, where there is an interval after asystole where
organs are not being perfused and have not yet been cooled,
leading to relatively longer warm ischemia time.

In India, the concept of DCD is evolving, with want of more
legal clarity regarding withdrawal of life support. When
decision to withdraw treatment support has been taken by the
family and the physician, discussion regarding organ donation

can be initiated.[3]
v
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DCD : will help increase the donor pool and will lead to
reducing waitlisttime in future.

Other Recent Advances in Lung Transplant

c) Cell-free DNA (cfDNA) is released from cells into the
surrounding tissue and bloodstream during apoptotic and
necrotic cellular decay and can be detected in plasma and
serum. An association exists between circulating levels of
cfDNA and acute lung injury, sepsis, and malignant disease.
Improved technical development has made it possible to
differentiate donor derived cfDNA (dd-cfDNA) from recipient-
derived cfDNA (rdcfDNA) in the bloodstream. Thus,
quantification of each portion can be made, and the ratio of
dd-cfDNAto all cfDNA, also called the donor fraction (DF), has
been associated with graft injury after kidney, liver, heart and
lung transplantation. [4]

%ddcfDNA significantly increased at the time of
histopathological grade moderate or severe ACR (ACR grade
> 3) vs stable controls. A threshold dd-cfDNA level of >1%
demonstrated 100% sensitivity and 73% specificity for the
diagnosis of moderate or severe ACR with an area under the
receiver-operating characteristic curve (AUC) of 0.9. Taking the
available evidence into account, dd-cfDNA, reported as
%ddcfDNA appears to demonstrate good diagnostic accuracy
for the diagnosis of acute rejection in lung transplant patients.

(5]

This test will in future reduce the need for frequent lung
biopsies post lung transplant to monitor rejection.

d) ECP : Extra-corporeal Photopheresis : Data from these
studies suggest that ECP therapy is associated with
improvement or stabilization in lung function and sustainable,
statistically significant decreases in the rate of lung function
decline in patients with Bronchiolitis Obliterans Syndrome

(BOS).
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Furthermore, two studies reported that 25% to 30% of patients
with BOS have an improvement in lung function after treatment
with ECP, Extracorporeal photopheresis was generally safe and
well tolerated. [4]

ECP : might become an important modality to treat CLAD
where not much successful options are available.

Conclusion : Lung transplantation is still the only option that
can be offered to the majority of selected end-stage lung
disease patients with presumed modest improvements in
quality-adjusted survival. India will need to have multipronged
approach to improve organ donation rates, to create
awareness for Early Referrals for optimisation, to incorporate
services like EVLP ECP, ddcfDNA, etc which are going to be
game changers in the field of lung transplantation
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