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Background:Deceased donor liver transplantation (DDLT) is increasing in India and now constitutes nearly one-
third of all liver transplantation procedures performed in the country. There is currently no uniform national
system of allocation of deceased donor livers. Methods: A national task force consisting of 19 clinicians involved
in liver transplantation from across the country was constituted under the aegis of the Liver Transplantation So-
ciety of India to develop a consensus document addressing the above issues using a modified Delphi process of
consensus development. Results: The National Liver Allocation Policy consensus document includes 46 state-
ments covering all aspects of DDLT, including minimum listing criteria, listing for acute liver failure, DDLT
wait-list management, system of prioritisation based on clinical urgency for adults and children, guidelines
for allocation of paediatric organs and allocation priorities for liver grafts recovered from public sector hospi-
tals. Conclusion: This document is the first step in the setting up of a nationally consistent policy of deceased
donor liver allocation. ( J CLIN EXP HEPATOL 2023;13:303–318)
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Liver transplant activity in India has been increasing
over the last decade. A total of 11,971 liver transplan-
tations (LTs) were performed in India between 2013

and 2019, of which 3566 (29.8%) were deceased donor liver
transplantations (DDLT).1 The Human Tissue and Organ
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Transplant Authority was legislated 28 years ago to estab-
lish the policies and standards for deceased donation
(DD) in India, but donation rates have been low across
the country. Southern and Western Indian states have
shown a slow but consistent growth in organ donation,
with rates increasing from 0.27 to 0.52 per million popula-
tion from 2013 to 2019, although the DD numbers remain
low compared to Western countries.1 Historically, alloca-
tion policy of deceased donor liver grafts (DDLGs) has
been determined by individual states rather than via a na-
tional policy. Consequently, allocation policies have
differed between states and sometimes even between indi-
vidual hospitalswithin the same state. The Liver Transplan-
tation Society of India recognises that although this
arrangementmay have been helpful in initially establishing
DD and DDLT activity, there is now a clear need for a na-
tionally consistent systemof assessing liver transplant eligi-
bility, waiting list (WL) prioritisation and DDLG
allocation, as more states and hospitals come on board.
The aim of this consensus document is to develop a system
of liver allocation, which is fair to patients needing liver
transplant and to families of donors who come forward
to donate and considers specific issues relevant to health
care provision in India.
vier B.V. All rights reserved.
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This consensus document was developed over a
period of 9 months using a modified Delphi consulta-
tion process and involved 19 LT clinicians from across
India.2 The consultation process was initiated by Dr. S.
K. Mathur, Dr. Sudhindran S. and Dr. Mettu S. Reddy
and included Dr. Arvinder Soin, Dr. Mohamed Rela,
and Dr. Subhash Gupta as members of a steering com-
mittee formed for this purpose. The expert committee
also included 11 additional Liver Transplantation Soci-
ety of India members from different states and special-
ities. Members were chosen to ensure a mix of
clinicians working in the public and private sector insti-
tutions. To get an international perspective, Dr. Darius
Mirza from the United Kingdom and Dr. Vinay Ku-
maran from the United States were also invited to join
the consultation process. The process included an exten-
sive literature survey by the steering committee and by
subgroups within the committee, four online question-
naire surveys and two virtual meetings amongst the par-
ticipants. Recommendations were graded according to
the GRADE system assessing both the strength of
evidence (A-C) and the strength of consensus (strong-1
or weak-2).3 The present document is a summary of
these discussions, and the proposed DDLG Allocation
Pathway (Figure 1).
GENERAL PRINCIPLES

DDLGs are a public resource generated through altru-
istic donations by the families of a deceased person,
and naturally, their utilisation should follow the princi-
ples of equity, utility, justice and transparency. The ‘sick-
est first’ approach has been the primary basis for liver
allocation in the United States since the passing of the
Final Rule in 2000.4 The United Kingdom has now
moved to a transplant benefit–based system, which in-
cludes clinical urgency as a variable in the allocation
process.5 In India, the basis for prioritisation has varied
between states and centres. Model for End-Stage Liver
Disease (MELD) score has been used to prioritise pa-
tients in some centres but suffers from a lack of trans-
parency. Waiting time has been a common basis for
prioritisation in many centres, as it is a clear and simple
metric. However, the urgency of LT is not always deter-
mined by the waiting time. This has led to a paradoxical
situation where sick decompensated patients die before
they accrue enough waiting time, while low MELD pa-
tients who could remain stable for a sufficient period
on the WL undergo DDLT. The committee hence agreed
that clinical urgency, defined as the risk of death or
becoming too sick for transplant while on the waiting
list, should be the primary criterion for allocating
DDLG. Toward this goal, the use of a transparent dis-
ease severity–based system of prioritisation was consid-
ered the best way of using this scarce resource.
304 © 2022 Indian National Associa
� A nationally uniform system of wait-list prioritisation and allo-
cation for DDLT is necessary. (A1)

� DDLG allocation should be based on clinical urgency of patients
on the waiting list. (A1)

‘CENTRE-BASED’ OR ‘PATIENT-BASED’
ALLOCATION

Despite their enormous potential, DD in Indian public
sector hospitals (PuSHs) and private sector nontransplant
hospitals is uncommon because of limitations of infra-
structure, logistics and conflicting priorities. A large pro-
portion of DD in India is facilitated in private health
care institutions with active liver transplant programmes.6

A primary reason for this is the hospital management's
commitment to support their LT programmes through
in-house allocation of organs. The committee agreed that
although this system of centre-based allocation is not ideal,
immediately changing the status quo will lead to a signif-
icant reduction in DD as centres will lose the motivation to
encourage donation within their hospitals. A purely
patient-based allocation policy can only be successful
when DD becomes a standard process in every hospital
with an intensive care unit, including nontransplant cen-
tres.

The consensus hence was to have a hybrid solution,
where the donor hospital has the first option to transplant
a patient with the greatest clinical need within their wait-
ing list. If the donor hospital does not have a suitable recip-
ient for that organ, then the organ is allocated by open
offer to a patient in the region with highest clinical need.
The committee felt that this compromise solution will
ensure that within each centre, sicker patients are offered
DDLT preferentially, cold ischaemia time is kept short
and hospitals remain committed to the organ donation
effort.

� In the current Indian scenario, where DD is largely driven by
individual transplant centres, a hybrid system of liver graft allo-
cation has the best chance of successful application. (B1)

� A hybrid system requires that a DDLG is first allocated to in-
house recipients of the donor hospital with greatest clinical ur-
gency, followed by patients with the highest clinical urgency in
the common waiting list of respective zone/state/region. (B1)
DDLT INDICATIONS AND MINIMAL LISTING
CRITERIA

Indications for LT are continuously evolving, and as the
procedure becomes increasingly accepted and safe, expan-
sion of transplant criteria will be inevitable.7 Although
extended indications may be appropriate in the LDLT
setting where a related donor makes a directed donation,
DDLT listing should be considered only for patients who
have a significant mortality risk without a transplant and
proven satisfactory long-term benefit from LT. These
tion for Study of the Liver. Published by Elsevier B.V. All rights reserved.



Figure 1 Proposed deceased donor liver graft allocation cascade for N-LAP. N-LAP, National liver allocation policy.
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include patients with acute liver failure (ALF), acute on
chronic liver failure (ACLF), chronic liver disease (CLD)
with decompensation or hepatocellular carcinoma (HCC)
within well-defined criteria and selected other indications
(Table 1). Similarly, in children, LT is indicated for ALF,
Journal of Clinical and Experimental Hepatology | March–April 2023 | Vol. 1
cholestatic liver diseases such as biliary atresia, a variety
of inherited metabolic diseases and liver tumours such as
hepatoblastoma (Table 2). Internationally, most allocation
systems have supported a two-tiered system with an urgent
tier for ALF patients and a standard tier for CLD patients
3 | No. 2 | 303–318 305



Table 1 Listing Criteria for Deceased Donor Liver
Transplantation (Adults) – Elective.
Cirrhosis of any cause with

MELD $15 (Or) Child Turcottte Pugh score $8
(Or) other features of decompensation
� Refractory ascites
� Spontaneous bacterial peritonitis
� Chronic or recurrent encephalopathy affecting activities of daily
living

� Hepatic encephalopathy secondary to an event
� Recurrent variceal bleed refractory to endoscopic/percuta-
neous therapies

� Hepatic hydrothorax
� Portopulmonary hypertension
� Hepatopulmonary syndrome
(Or) hepatocellular carcinoma satisfying all of the following
criteria at listing
- Within UCSF criteria – At presentation or after downstaging or for
salvage transplant after resection. Tumors should have no
macrovascular invasion and patients should have negative
metastatic workup and AFP <1000 at time of listing and trans-
plant

Autoimmune liver diseases
PBC with severe pruritus
PSC with recurrent cholangitis or dominant stricture
Autoimmune hepatitis refractory to medical therapy

Noncirrhotic metabolic liver diseases correctable by liver
transplantation
Familial amyloid polyneuropathy
Primary hypercholesterolemia
Glycogen storage disease
Urea cycle defects
Organic acidemias
Primary hyperoxaluria
Porphyria

Retransplantation for chronic rejection/chronic graft dysfunction due
to vascular complications or cholangiopathy

Miscellaneous indications
� Symptomatic polycystic liver disease
� Secondary biliary cirrhosis
� Severe alcoholic hepatitis not responding to steroids and/or
medical therapies

� Budd-Chiari syndrome with liver decompensation refractory to
medical therapy or radiological interventions

� Non-HCC Liver tumours
-Unresectable NET liver metastases without extrahepatic dis-
ease
-Unresectable hepatic epithelioid haemangioendothelioma
-Unresectable small intrahepatic cholangiocarcinoma (single
tumour <2.5 cm)
-Unresectable multiple hepatic adenomas

HCC, hepatocellular carcinoma; MELD, Model for End-Stage Liver Dis-
ease; CTP, Child Turcotte Pugh; NET, Neuroendocrine Tumor.
Indications not listed above can still be considered for DDLT listing after
being discussed by the local/regional liver scientific committee.

Table 2 Listing Criteria for Deceased Donor Liver
Transplantation (Paediatric) – Elective.
Chronic liver diseases with decompensation/hepatocellular
carcinoma/refractory to medical therapy

Biliary atresia
Progressive familial intrahepatic cholestasis
Autoimmune hepatitis
Sclerosing cholangitis
Caroli's disease
Wilson's disease
Cystic fibrosis
Alagille's syndrome
Glycogen storage disease Types 3 and 4
Tyrosinemia type 1
Budd-Chiari syndrome

Liver tumours
Unresectable hepatoblastoma after neoadjuvant chemotherapy
Unresectable benign liver tumours with symptoms

Noncirrhotic metabolic liver diseases correctable by liver
transplantation

Criggler Najar syndrome type 1
Primary hypercholesterolemia
Urea cycle defects
Organic acidemias
Primary hyperoxaluria
Porphyria

Retransplantation for chronic rejection/chronic graft failure/
biliopathy

DDLT, deceased donor liver transplantation.
Indications not listed above can still be considered for DDLT listing after
being discussed by the local/regional liver scientific committee.
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with an MELD score of $15 or other features of decom-
pensation. This system is already being followed in many
states in India. The urgent listing criteria are based on
the UK's National Health Service Blood & Transplant
306 © 2022 Indian National Associa
(NHSBT) criteria for super-urgent LT with some modifica-
tions (Table 3).

ACLF is becoming a frequent indication for LT in In-
dia.8 While clinically distinct from ALF, patients with
ACLF can have a rapidly deteriorating clinical course,
and LT should ideally be considered within 7–10 days for
best outcomes.9 The committee discussed the possibility
of having an additional tier of urgency between ALF and
CLD to cater to ACLF patients. However, this was not
considered appropriate due to the lack of a universally
accepted definition of ACLF, the complexities of policing
such an additional tier and the impact of using a large
number of liver grafts for ACLF patients. The feasibility
of adopting a ‘Share 35’-like policy of priority allocation
to high MELD patients across the state was also discussed.
Committee members agreed that such a policy may lead to
one-way allocation of grafts to a few large volume centres
with a large recipient base, irrespective of their own ability
to generate in-house donations. Instead, state-wide priority
allocation should be limited to patients with ALF needing
emergency LT. The committee agreed that patients with
ACLF or acute deterioration should receive temporary pri-
oritisation points based on the number of organ failures,
which is the predominant predictor of early mortality.
tion for Study of the Liver. Published by Elsevier B.V. All rights reserved.



Table 3 Proposed Criteria Listing for Super-Urgent Liver
Transplantation (Modified From the Super-Urgent Listing
Criteria Published by NHS Blood and Transplant).20

� Liver failure in a living liver donor: Any patient who has been a living
liver donor who develops severe liver failure within 4 weeks of the
donor operation

� Severe early allograft dysfunction within 7 days of liver
transplantation characterised by at least two of the following
(AST >10,000, INR >3.0, arterial lactate >3 mmol/L, absence of
bile production)

� Anhepatic patient after total hepatectomy, e.g., for trauma, etc.

� Paracetamol poisoning (Categories 1–4 in NHSBT super-urgent
listing criteria)

B Category 1
Paracetamol poisoning: pH > 7.25 more than 24 h after overdose
and after fluid resuscitation

B Category 2
Paracetamol poisoning: Co-existing prothrombin time >100 s or
INR >6.5, and serum creatinine >3.4 mg/dL or anuria, and grade
3–4 encephalopathy

B Category 3
Paracetamol poisoning: significant liver injury and coagulopathy
following exclusion of other causes of hyperlactatemia (e.g.
pancreatitis, intestinal ischaemia) after adequate fluid resus-
citation: arterial lactate >5 mmol/L on admission and >4
mmol/L 24 h later in the presence of clinical hepatic enceph-
alopathy

B Category 4
Paracetamol poisoning: Two of the three criteria from category
2 with clinical evidence of deterioration (e.g. increased ICP,
FiO2 >50%, increasing inotrope requirements) in the absence of
clinical sepsis

� Favourable etiologies (eg, acute viral hepatitis)

B Clinical hepatic encephalopathy is mandatory

B Prothrombin time >100 s or INR >6.5 or

B Any three of the following four criteria

- Age >40 or <10 years

- Prothrombin time >50 s or INR >3.5

- Jaundice to encephalopathy time >7 days

- Serum bilirubin >17.5 mg/dL (300 mmol/l)

�Unfavourable aetiologies (seronegative hepatitis, idiosyncratic drug
reactions, drug-induced liver injury [DILI])

B Prothrombin time >100 s or INR >6.5 or

B In the absence of clinical hepatic encephalopathy
- INR >2 after vitamin K repletion is mandatory and

- Any two from the following

� Age >40/age <10 years/prothrombin time >50 s or
INR >3.5

B If hepatic encephalopathy is present

- Jaundice to encephalopathy time >7 days

- Serum bilirubin >17.5 mg/dL (>300 mmol/L)

� Ratol (yellow phosphorus) poisoning:30,31 Patients meeting any of
the following three criteria

� Prothrombin time >100 s or INR >6.5 after vitamin K repletion.
In patients undergoing plasmapheresis, if INR >2.5, 12 h after
the second set of plasmapheresis

� MELD >37

� HE $grade II

� Hepatic artery thrombosis (HAT): HAT within 21 days of liver
transplantation

� Acute presentation of Wilson's disease, autoimmune hepatitis or
Budd-Chiari syndrome with a combination of coagulopathy and
encephalopathy

� Acute liver failure in children (under 2 years of age): INR >4 and/or
grade 3–4 encephalopathy

MELD, Model for End-Stage Liver Disease; AST, Aspartate aminotrans-
ferase; ICP, Intra-cranial pressure; INR, International normalised ratio;
NHS, National health service; NHSBT, National health service blood &
transplant; HE, Hepatic encephalopathy.
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Many such patients will continue to undergo LDLT as that
is the best option for timely LT in India at present.

� Adult patients wait listed for DDLT for decompensated cirrhosis
should have a laboratory MELD score equal to or greater than
15 unless they fulfil other indications for LT. (A1)

� Patients with HCC within University of California San Fran-
cisco (UCSF) liver transplant criteria and unsuitable for cura-
tive therapies such as resection should be considered for DDLT
listing irrespective of MELD score. (A1)

� Patients listed for ALF will continue to be listed according to the
modified NHSBT criteria for super-urgent LT listing (A1)

� Patients with ACLF who need early LT should be considered for
standard DDLT listing with additional priority points based on
the number of failing organs or for living donor LT. (B1)

DEVELOPMENT OF A CLINICAL SEVERITY
SCORE FORWAIT-LIST PRIORITISATION AND
ORGAN ALLOCATION

The pros and cons of using a single or a composite score
for wait-list prioritisation were extensively debated.
Although MELD score is being used for prioritisation in
several countries,13–15 its limitation in predicting wait-list
mortality and posttransplant survival are well recog-
nised.16,17 The United Kingdom has nowmoved to a trans-
plant benefit model of prioritisation, which includes 21
recipient criteria instead of the four laboratory parameters
used for MELD calculation.5 Committee members also
highlighted the limitations of using MELD alone,
including accuracy of reported laboratory reports, espe-
cially in tier 2 and 3 towns, need for frequent recalculation,
3 | No. 2 | 303–318 307



Table 4 Proposed Clinical Severity Score-Adult (CSS-A). CCS-
A score =MELD points + cirrhosis complications points + HCC
points + acute deterioration points + waiting time points
(maximum possible score is 40). MELD points = actual MELD
score/2 (rounded off). Points capped at 20 (ie, MELD of 40).

Cirrhosis complications points – Maximum of three
complications can be considered

Complications Points added

Variceal bleed causing decompensation 1

Portopulmonary hypertension 1

Frequent LVP (at least once monthly) 1

Episode of SBP 2

Hepatic hydrothorax 2

Recurrent encephalopathy needing hospital admission 2

Severe HPS (PaO2 <60 mm Hg in room air) 2

Hepatocellular carcinoma Points added

Multifocal within UCSF or a single
lesion >3 cm (AFP <1000, no macrovascular
invasion, no extrahepatic metastasis)

2

Acute deterioration points

Acute deterioration with organ failure
(From Moreau et al.32)

Kidney: S. Creatinine >2.0 mg/dL or
need for RRT

Brain: West Haven Grade 3–4

Heart: need for Vasopressors

Lungs – PaO2/FiO2 <200 or need for
mechanical ventilation

Single organ 2

Two organs 4

More than two organs 6

Exception indications (MELD points, if actual MELD score
is less than 15)

Indication Points added

PSC with cholangitis 8

PBC with pruritus 8

Retransplant for chronic rejection 8

Multiorgan transplant 8

Symptomatic PCLD, non-HCC liver tumours,
metabolic liver disease

Actual MELD

Waiting time points

Waiting time (months) 0–3 3–6 6–9 9–12 >12

Points 0 1 2 4 6

AFP, Alfa-feto-protein; HCC, hepatocellular carcinoma; HPS, hepatopul-
monary syndrome;MELD,Model for End-Stage Liver Disease; LVP, Large
volume paracentesis; PBC, Primary biliary cholangitis; PCLD, Polycystic
liver disease; PSC, Primary sclerosing cholangitis; RRT, Renal replace-
ment therapy; SBP, Spontaneous bacterial peritonitis.
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insensitivity of MELD scores to complications such as
spontaneous bacterial peritonitis, encephalopathy and
hepatopulmonary syndrome and the difficulty in prioritis-
ing LT indications not associated with an elevated MELD
score. Although the Child-Pugh score was considered as
an alternative, its lack of objectivity and sensitivity to
changes in clinical status made it unsuitable as a listing
and prioritisation tool. A composite score called the Clin-
ical Severity Score for Adult Recipients and Clinical
Severity Score for Paediatric Recipients (CSS-P), including
MELD or Paediatric Model for End-Stage Liver Disease
(PELD) score, cirrhosis complications, acute deterioration
and waiting time, was hence considered (Table 4).

MELD or PELD score was given the highest weightage
(50%) in the composite score in line with consensus within
the committee members. Cirrhosis complications were
ranked as high risk, low risk or no additional risk ofmortal-
ity based on available evidence and consensus amongst
committee members. Points were allocated to each compli-
cation for up to a maximum of three complications. Addi-
tional points for new-onset organ failure were also included
for score calculation to prioritise patients with acute deteri-
oration on waiting list or presenting initially with ACLF.

Diseases such as Primary Sclerosing Cholangitis (PSC)
or Primary Biliary Cholangitis (PBC) are considered as
variant syndromes for organ allocation in the United
Kingdom. Symptoms and prognosis in these patients
do not correlate with laboratory MELD score, and hence,
alternative means of prioritisation within the combined
LT waiting list are necessary. For this purpose, selected in-
dications were allocated MELD exception points weighted
on their expected risk of mortality based on evidence from
the allocation systems in the United States and the United
Kingdom and consensus within the expert committee.
Such patients will continue to receive additional points
for cirrhosis complications, HCC or acute deterioration
as with other indications.

The committee recognised that prioritisation of liver
allocation based purely on the sickest first policy will disin-
centivise patients with intermediate MELD scores. Addi-
tional points to patients based on their waiting time may
alleviate this situation, especially for patients who have a
higher waiting time mortality in the medium term, that
is, around 6–12 months. The consensus was to allot points
proportional to the waiting time after an initial 3 months.
The waiting time points will be capped beyond 12 months.
The Clinical Severity Score for Adult Recipients score will
be capped at 40 points.

� Prioritisation on waiting list should be made using a composite
clinical severity score (CSS) with weightage given to MELD
score, cirrhosis-related complications, HCC, new-onset number
of organ failures and waiting time. (B1)
308 © 2022 Indian National Association for Study of the Liver. Published by Elsevier B.V. All rights reserved.



JOURNAL OF CLINICAL AND EXPERIMENTAL HEPATOLOGY
� For indications where MELD score does not reflect true clinical
urgency, exception points will be allocated for each such diag-
nosis. (B1)

� Waiting time points will help ensure that patients with MELD
scores in the intermediate range are not excessively disadvan-
taged by the ‘sickest first’ policy. (C2)

� Waiting time points will accrue after an initial waiting time of 3
months and capped beyond 12 months. (C2)
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LT FOR HCC

LT is an important treatment option for HCC. Recent ad-
vances in locoregional therapy means that a small single
HCC does not increase wait-list mortality significantly to
justify additional urgency points. However, single tumours
larger than 3 cm or multicentric HCC within UCSF criteria
need prioritisation to minimise the risk of progression to
beyond the waiting list criteria. Although there is
increasing evidence that LDLT for tumours beyond
UCSF criteria is associated with good outcomes,18,19 the
committee agreed that at the present time, DDLT should
be offered only to patients with HCC within UCSF criteria
without major vascular invasion, high AFP (>1000) or
extrahepatic disease.

� Patients with HCC within UCSF criteria will be given addi-
tional points if the tumours are multifocal or at least one lesion
is equal to or larger than 3 cm in diameter. (B2)

FREQUENCY OF CLINICAL SEVERITY SCORE
RECALCULATION

As the clinical condition of wait-listed patients is dynamic,
CSS should be revised at regular intervals to capture
changes in the clinical condition of the patient. The fre-
quency of revision will depend on the MELD score at
listing or the most recent review, with higher scores indi-
cating the need for more frequent revisions. The responsi-
bility of revision lies with the transplant centre and should
be performed at least 72 h before any organ allocation
based on that score.

Patients who are listed with a high CSS based on high
MELD score will need reconfirmation of the high MELD
score at regular intervals, failing which the score may be
downgraded to the next lower tier. Similarly, patients
who receive acute decompensation points will need to be
renewed every week by the transplant centre. Patients
who are listed for a super-urgent transplant should have
their status renewed every 24 h to make sure that they
continue to satisfy the super-urgent listing criteria and
are considered fit for LT by the treating team.

� Patients on the waiting list should have their MELD score recal-
culated at regular intervals to adjust the CSS. The frequency of
recalculation should be based on the most recent MELD score
Journal of Clinical and Experimental Hepatology | March–April 2023 | Vol. 1
for that patient. The minimum frequency of testing is MELD
>30 weekly, 20–30 monthly, <20 every 3 months. (B2)

� Additional acute decompensation points given to patients listed
on the elective DDLT waiting list should be renewed at least
weekly, providing evidence of continued need for organ support
and pertinent blood investigations performed within 24 h of
application for renewal. (B1)

� Patients wait listed for super-urgent DDLT should have their
status renewed every 24 h. (A1)

� Blood investigations submitted for MELD score calculation
should have been performed within 7 days (if MELD #30)
or within 48 h (if MELD >30) of application. They should all
be performed on the same day and must be from a single labo-
ratory, which is either based at a licensed transplant hospital,
government institute or a laboratory accredited by the National
Accreditation Board for Testing & Calibration Laboratories.
(B2)

� Responsibility of regular updation revision of CSS remains with
the listing unit transplant centre, and liver allocation can be
done based on the updated score after 72 h from listing or last
update. (B1)
PAEDIATRIC LIVER TRANSPLANTATION

LDLT is the primary means of LT for children in India due
to low DD, acceptance of LDLT as a viable option by par-
ents and the availability of technical expertise. Children are
listed for DDLT in India only when the LDLT option is not
available, and hence, it is recommended that a separate
paediatric waiting list is maintained to ensure their access
to paediatric livers or split liver grafts. Allocation of liver
grafts for children should also be based on clinical urgency,
and additional priority should be given to indications such
as hepatoblastoma.20,21

A composite score (CSS-P) combining the PELD or
MELD score (for children aged >12 years), cirrhosis com-
plications and waiting time was developed based on the
committee recommendations with the maximum score
capped at 40 points (Table 5). Similar to adults, liver trans-
plant indications where the PELD score does not predict
actual wait-list mortality are allocated PELD exception
points to improve their access to timely LT. In children,
LT for unresectable hepatoblastoma despite neoadjuvant
chemotherapy is associated with excellent long-term sur-
vival. However, these children have a small window of op-
portunity for LT after completion of the neoadjuvant
chemotherapy and before disease progression. These chil-
dren are hence allocated maximum exception points dur-
ing wait listing. Similarly, certain noncirrhotic metabolic
liver diseases in children such as urea cycle defects and
organic acidemias can have frequent decompensation epi-
sodes leading to permanent neurological damage. These
children are allocated the next tier of exception points in
the CSS-P.
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Table 5 Proposed Clinical Severity Score-Paediatric (CSS-P).
CSS-P score = MELD/PELD points + cirrhosis complications
points + waiting time (maximum score is 40). PELD/MELD
points = Aactual PELD* or MELD Score*/2 (rounded off).
Points capped at 20 (Use PELD for children <12 years, MELD
for children 13–18 years).

Cirrhosis complications points – Maximum of three
complications can be considered

Complications Points added

Variceal bleeding 5

Moderate HPS (PaO2 <80 mm Hg and
>60 mm Hg on room air)

5

Severe HPS (PaO2 <60 mm Hg on room air) 10

QOL issues (severe pruritus, frequent
hospitalisation, etc)

5

Exception indications (Automatic allocation of
PELD/MELD points)

Indication Points allocated

Hepatoblastoma 40

Noncirrhotic metabolic liver disease 20

Non-hepatoblastoma liver tumours 15

Abernathy syndrome 15

Multiorgan transplant 15

Waiting time points

Waiting time (months) 0–3 3–6 6–9 9–12 >12

Points 0 2 5 7 10

HPS, hepatopulmonary syndrome; MELD, Model for End-Stage Liver Dis-
ease; PELD, Paediatric Model for End-Stage Liver Disease; QOL, Quality
of life.
*All reports used for PELD/MELD score calculation should have been
performed within 7 days of updating, performed on the same day (or
within 48 h of each other) and must be from a single laboratory, which
is either part of a licensed transplant hospital, government institute or
is an NABL-accredited laboratory.
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The definition of paediatric deceased donors was dis-
cussed to identify the group of DDLG, which should be
preferentially allocated to children. Various allocation sys-
tems across the world have differing age- and weight-based
criteria.22,5 An audit of paediatric liver transplants per-
formed at two centres in Tamil Nadu with significant Pedi-
atric Liver Transplantation (PLT) activity showed that
more than 50% of PLT recipients are aged less than 5 years
and 90% of PLT recipients were younger than 10 years.
(Personal communication GN,MSR) Studies have shown
that the weight of the liver in a child of 10 years will be
around 700 g.23 Livers larger than 700 g would not be suit-
able for most paediatric recipients unless they undergo
further graft reduction. Hence, the sub-committee recom-
mended that an age cut-off of 10 years be used to define
paediatric liver donor. This would ensure that children
on waiting list will receive maximum benefit from size-
310 © 2022 Indian National Associa
matched livers while livers from deceased donors over 10
years of age can still be used for small adults.

Most children needing LT are under 5 years of age and
are suitable for a split left lateral segment graft transplant.
Split Liver Transplantation (SLT) is still uncommon in In-
dia due to problems such as the logistic difficulties of or-
ganising the split procedure and lack of clear split graft
sharing policies.24 Once a national system of liver alloca-
tion and sharing between centres is established, a national
split policy should be developed to improve access of chil-
dren to split liver grafts.

� Separate waiting list for paediatric recipients (age <18 years)
should be maintained. (B1)

� Prioritisation of paediatric recipients should be based on CSS
calculated using PELD/MELD score, associated complications
of CLD and waiting time as criteria. (A1)

� Indications not associated with high PELD despite high WL mor-
tality such as unresectable hepatoblastoma or noncirrhotic
metabolic liver diseases should be allocated exception points to
improve their access to DDLT. (A1)

� Cut-off age for defining paediatric deceased donors for the pur-
pose of liver allocation is 10 years. (C2)

� Liver grafts of paediatric deceased donors should be preferen-
tially allocated to paediatric recipients before being offered to
adult recipients. (B1)

� A national split liver policy should be developed to improve ac-
cess to organs for paediatric wait-listed recipients (B1)
DEALING WITH TIES IN CLINICAL SEVERITY
SCORES

It is likely that instances would arise where more than one
patient may have the same CSS at the time of organ avail-
ability. In most cases, the rule of priority to the in-house
recipient will guide organ allocation. When none of the
competing patients are in-house recipients, then allocation
should be according to the following rules.

When two or more adult patients have the same CSSs at
the time of organ offer, priority will be given to the patient
with a higher MELD score, acute decompensation score,
cirrhosis complications score and, finally, actual waiting
time in that sequence.

When two or more paediatric patients have the same
CSSs at the time of organ offer, priority will be given to
the patient with a higher PELD/MELD score and actual
waiting time in that sequence.

When an adult and a child have the same CSSs at the
time of organ offer, priority will be given to the patient
with a longer waiting time in the case of an adult donor,
while the child will be prioritised in the case of a paediatric
donor.

� When two or more adult patients within a region have the same
CSS, prioritisation will be based on MELD score, acute
tion for Study of the Liver. Published by Elsevier B.V. All rights reserved.
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decompensation score, cirrhosis complication score and actual
waiting time in that order. (C1)

� When two or more paediatric patients have the same CSSs at the
time of organ offer, priority will be given to the patient with a
higher PELD/MELD score and actual waiting time in that
sequence. (A1)

� When an adult and a child have the same CSSs at the time of
organ offer from an adult deceased donor, priority will be given
to the patient with a longer waiting time. (C2)
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NATIONAL LISTING POLICY

Most committee members agreed that there should be no
barriers for patient movement across the country for trans-
plantation. Patients can be listed in any Indian centre if
they are citizens of India or have Overseas Citizenship of
India and currently residing in India. Although some ex-
perts felt that this would unfairly disadvantage patients
who cannot afford to travel to other states for listing, the
counter-argument is that the existing imbalance in DD
rates across the country means that not allowing patients
to travel for DDLT would be inherently disadvantageous
to patients from states with low DD rates.

Currently, a patient is allowed to be listed in only one
transplant centre in a state. The committee agreed that
multiple listings within one state should not be allowed.
However, considering a recent draft proposal to restrict
the listing of a patient for DDLT to one centre across the
country, this recommendation may need modification.

� All Indian citizens and Indian residents with Overseas Citizen
of India status are eligible for DDLT listing in any state of their
choice. (B1)

� Allocation of organs should be based on clinical need and not on
their nativity or state of Domicile. (A1)

� An individual patient can only be listed for DDLT in one trans-
plant centre per state. (C2)
PATIENT ASSESSMENT FOR DDLT

LT is a major surgical undertaking, and a detailed assess-
ment of the patient is necessary to assess the risk-benefit
of this surgery.10 Each LT centre should have a protocol
for LT assessment by a multidisciplinary team. Laboratory
and radiological investigations should be supplemented by
first-hand assessment of the patient by the LT team. Each
potential recipient should have formal consultations with
senior members of the liver transplant team – including
surgeons, hepatologists and anaesthetists who will be
involved in his/her perioperative care. This is an important
measure to build patient confidence and trust, as admis-
sion for DDLT may happen after-hours and the patient
may not be able to meet the core team members immedi-
ately before operation. Although this is the current practice
in most centres, there is anecdotal evidence of patients be-
Journal of Clinical and Experimental Hepatology | March–April 2023 | Vol. 1
ing listed for DDLT by centres based on external reports
alone, without actually seeing the patient. The committee
felt that this would risk incomplete and suboptimal assess-
ment, potentially jeopardising patient safety.

The committee agreed that while the broad lines of
recipient evaluation should be uniform across the country,
each centre may choose its own panel of specific investiga-
tions based on local expertise. Table 6 provides a list of sug-
gested investigations and consultations before listing for
DDLT.

� Patients evaluated for DDLT should have a multidisciplinary
assessment to evaluate their suitability for LT. (A1)

� Each transplant unit should have an in-house liver transplant
assessment protocol, including blood investigations, cross-
sectional imaging, cardiorespiratory assessment and relevant
speciality consultations. (A1)

� All patients should have at least one prelisting consultation with
the core transplant team likely to be involved in the peritrans-
plant care of the patient (surgeon, hepatologist and anaesthe-
tist). (A1)

� Listing of a patient based on video consultations or review of in-
vestigations alone should not be done. (A1)
CARE OF THE WAIT-LISTED PATIENT

Patients on the DDLT waiting list need close monitoring
to detect changes in clinical condition, including acute
deterioration, infection and worsening renal function. As
the risk of acute deterioration increases with increasing
initial clinical severity, frequency of follow-up should be
based on the most recent MELD score.11,12 In addition, pa-
tients on waiting list also need monitoring for HCC and
changes in the cardiovascular status at regular intervals.
Follow-up visits, including clinical review and blood tests,
are best performed in the listing transplant centre espe-
cially in sicker patients or patients with high MELD score.
When this is not logistically possible and a stable patient is
being managed by their local physician, treatment should
be coordinated with the transplant unit to ensure correct
assessment of clinical urgency and/or transplant futility.
This is particularly important in patients who need
repeated admissions for blood transfusion or broad-
spectrum antibiotics, as these have the potential to impact
immediate posttransplant outcomes.

Transplant centres should report any significant
improvement or deterioration in a patient's condition so
that his/her CSS score is revised immediately. Occasion-
ally, the patient's clinical condition can improve with treat-
ment to the extent that he/she does not satisfy the minimal
listing criteria any longer (ie, MELD <15 with no cirrhosis
complications) or no exception indications and/or HCC
completed treated with locoregional therapy such as abla-
tion or surgery. Such patients should be suspended on the
waiting list for 3 months to monitor the clinical status. If
3 | No. 2 | 303–318 311



Table 6 Suggested Protocol for Initial Evaluation and Follow-Up on Waiting List.

Investigation At assessment On waiting list

Clinical assessment Yes MELD >30: Weekly
MELD 20–30: Monthly
MELD <20: Three monthly

Haematology, biochemistry, microbiology Yes MELD >30: Weekly
MELD 20–30: Monthly
MELD <20: Three monthly

Blood grouping Yes No

Infection screening Yes If indicated

Metabolic profile Yes If indicated

ABG as screening for HPS Yes If indicated

Cardiac assessment Yes At least 6 monthly or more frequent if indicated

Tumour markers Yes At least 6 monthly or more frequent if indicated

Cross-sectional imaging (Triphasic CT/MRI) Yes 3 monthly for patients with HCC
6 monthly for others

Thrombophilia assessment Yes, if indicated No

Tests for etiological diagnosis Yes No

Surveillance endoscopy Yes At least 6 monthly or more frequent if indicated

Gynaecology assessment for women Yes If indicated

Nutritional and functional assessment Yes At least 6 monthly or more frequent if indicated

Psychiatry assessment Yes If indicated

CT, computed tomography; HCC, hepatocellular carcinoma; HPS, hepatopulmonary syndrome; MELD, Model for End-Stage Liver Disease; MRI, mag-
netic resonance imaging; ABG, Arterial blood gas.
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the patient remains stable during this period without any
deterioration, he/she can be removed from the list. Patients
should also be considered for delisting if the HCC pro-
gresses beyond listing criteria due to the development of
macrovascular invasion or systemic metastases or if the pa-
tient becomes too sick, making the liver transplant proced-
ure futile.

� Patients on the waiting list should be monitored periodically to
identify any deterioration or improvement in health condition,
which might have an influence on their eligibility for DDLT,
wait-listing status and risk associated with LT. (A1)

� Frequency of follow-up on the waiting list should be based on the
clinical condition of the patient at the time of listing or most
recent evaluation. (A1)
DDLT IN PUSHS

Most LT activity in India is currently based in private hos-
pitals.6 PuSHs have a huge untapped potential to increase
organ donation. However, there is widespread notion that
liver transplant is primarily a treatment for the financially
well-off using organs from their poorer counterparts. This
has started to change in recent years due to continuous ef-
forts by both governmental and nongovernmental
agencies. The committee felt that actively encouraging
312 © 2022 Indian National Associa
and supporting LT programmes in PuSHs by prioritising
organ allocation to patients listed in these hospitals will
help in swaying the public opinion towards DD in general
and LT in particular. This will have the twin benefits of
increasing DD and encouraging consistent LT activity in
PuSH. In line with the proposed hybrid system of organ
allocation, any donation in a private sector hospital will
be first allocated to an in-house recipient with highest
CSS before being offered to the general pool of wait-
listed patients. The committee believed felt that in the
case of a DDLG from a PuSH, we should go further and
allocate such livers to recipients listed in other PuSH
within the state before they are offered to patients listed
in private sector hospitals. Highlighting such instances
of organ sharing between various PuSH will be viewed
positively by the public and the media and potentially pro-
vide increased visibility for DD.

� For the purpose of these guidelines, the term ‘Public sector hos-
pitals’ should include all hospitals that are administered either
directly by the Government (Central or State or Municipal Cor-
poration) or are Government-aided. (C2)

� Patient listing policies for DDLT will be uniform across all pri-
vate sector and public sector hospitals. (B1)

� Within the cohort of patients listed in PuSHs, the sequence of of-
fering will be based on the proposed CSS. (B1)
tion for Study of the Liver. Published by Elsevier B.V. All rights reserved.



Table 7 Proposed Criteria for Defining Marginal or Extended
Criteria Donors (Modified From Vodkin et al.25).
Factors associated with increased risk of graft failure

� Advanced age >65years

� Macrovesicular steatosis >30%

� Donation after cardiac death

� Organ dysfunction at procurement

� ICU stay greater than 7 days

� Donor instability/need for cardiopulmonary resuscitation

� Hypernatraemia: last preretrieval serum sodium >160 mEq/L

� Cholestatic liver: bilirubin >5 mg/dL

� Elevated aspartate aminotransferase/alanine aminotrans-
ferase raised AST/ALT

B 10 times ULN
B 5 times ULN and rising trend

� Partial/split liver graft

� High vasopressor use: high ionotropes (single inotrope at doses
as below or 3 or more ionotropes at any doses)

B Dopamine >15 mg/kg/min
B Noradrenaline >0.3 mg/kg/min
B Adrenaline >0.3 mg/kg/min
B Vasopressin >2.4 units/hour

� Cause of death: anoxia, hanging

Increased risk of disease transmission

� HBsAg positive donors

� Hepatitis C virus–positive donors

� CDC high-risk donors

� HIV-positive donors

� Extrahepatic malignancy

� CIT greater than 12 h

� Positive blood culture within last 5 days

ALT, alanine transaminase; AST, aspartate transaminase; ICU, inten-
sive care unit; CDC, Center for communicable disease; CIT, Cold
ischemia time; ULN, Upper limit of normal.
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� Liver grafts from donors identified in PuSHs (as defined above)
will be preferentially allocated to recipients listed in PuSHs in
the respective state/region before they are offered to patients
listed in private sector hospitals, with the exception of super-
urgent listed patients who will receive priority across all hospi-
tals in each state. (C2)

MARGINAL GRAFTS – DEFINITIONS,
PROTOCOLS, GRAFT PRESERVATION

A DDLG can be designated as a marginal or extended
criteria graft when LT is associated with an increased risk
of graft failure or early or long-term complications25

(Table 7). Marginal grafts, including livers recovered from
donation after cardiac death donors, have become a valu-
able means of increasing DDLT activity in Western coun-
tries.26–28 There has been a reluctance to use marginal
Journal of Clinical and Experimental Hepatology | March–April 2023 | Vol. 1
liver grafts in India primarily due to concerns of primary
nonfunction or early allograft dysfunction as options for
urgent retransplant are limited, and any postoperative
complications can lead to spiralling cost of treatment.
Utilisation of these organs is likely to increase as units
gain greater experience in managing early allograft
dysfunction and with the availability of improved organ
preservation technologies. The decision to accept or reject
a marginal graft is based on multiple factors, including
donor clinical history, graft quality, logistics, individual
centre experience and condition of the recipient. The
committee agreed that there was currently no need for a
separate policy for the allocation of such organs. Each
centre can decide to accept or reject a marginal graft
based on local factors after having a discussion with the
potential recipient regarding risks associated with both
transplanting and not transplanting such an organ.

Static cold storage with organ preservation solutions is
the standard technique used in India for liver graft preserva-
tion. There is accumulating evidence for the benefit of ma-
chine perfusion to preserve DDLG, particularly marginal
grafts or when prolonged cold ischaemia time is expected
such as long-distance transport or difficult recipient sur-
gery.29 Availability of these technologies is still limited in In-
dia and is especially hampered by their high cost. The
committee felt that until clear evidence of their benefit and
cost-benefit analysis in the Indian setting is available, usage
of these systems should only be considered for selected in-
stances after the potential benefits and risks have been dis-
cussed with the recipient and clearly documented.

� Marginal grafts or extended criteria grafts are liver grafts asso-
ciated with an increased risk of graft failure or increased early
or late posttransplant morbidity. (A1)

� Marginal grafts should be offered to patients according to the CSS,
and the transplant team should discuss the risks associated with
the transplantation of marginal organs with recipients. (C1)

� Alternate modes of preservation such as machine perfusion can
be considered for marginal grafts or when expected cold
ischaemia time is longer than 8–10 h or when difficult explant
surgery is expected. (B1)

� Transplant teams using alternate means of preservation should
discuss the possible benefits and risks with recipients. (B1)
AUDIT, QUALITY CONTROL AND PERIODIC
REVIEW

Success of any new system of organ allocation is entirely
dependent on its actual application at the level of the trans-
plant centre. A system of audit should be put in place to
monitor each centre's compliance with the listing, prioriti-
sation and organ allocation rules. It is recommended that
all such audits are conducted by an independent commit-
tee constituted by the appropriate transplant authority for
each state.
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Table 8 Final List of Recommendations With the Strength of Recommendations. (GRADE System-Level of Evidence: A, High
Quality; B, Moderate Quality; C, Low Quality. Strength of Recommendation: 1, Good Consensus; 2, Moderate Consensus).

S. Number Recommendation Level of evidence Level of agreement

1 General principles

a A nationally uniform system of wait-list prioritisation and allocation for
deceased donor liver transplantation (DDLT) is necessary

A 1

b Deceased donor liver graft (DDLG) allocation should be based on clinical
urgency of patients on the waiting list

A 1

c In the current Indian scenario where deceased donation is largely driven by
individual transplant centres, a hybrid system of liver graft allocation has the
best chance of successful application.

B 1

d A hybrid system requires that a DDLG is first allocated to in-house recipients of
the donor hospital with greatest clinical urgency, followed by patients with the
highest clinical urgency in the common waiting list of respective state/region

B 1

2 DDLT indications and minimal listing criteria

a Adult patients wait-listed for DDLT for decompensated cirrhosis should have a
laboratory MELD score equal to or greater than 15 unless they fulfil other
indications for liver transplantation

A 1

b Patients with hepatocellular carcinoma within UCSF liver transplant criteria
and unsuitable for curative therapies such as resection should be considered
for DDLT listing irrespective of MELD score

A 1

c Patients listed for acute liver failure will continue to be listed according to the
modified NHSBT criteria for super-urgent liver transplantation listing

A 1

d Patients with acute on chronic liver failure who need early LT should be
considered for standard DDLT listing with additional priority points based on
the number of failing organs or for living donor liver transplantation

B 1

3 Clinical severity score

a Prioritisation on waiting list should bemade using a composite clinical severity
score with weightage given to MELD score, cirrhosis-related complications,
HCC, number of organ failures and waiting time

B 1

b For indications where MELD score does not reflect true clinical urgency,
exception points will be allocated for each such diagnosis

B 1

c Waiting time points will help ensure that patients with MELD scores in the
intermediate range are not excessively disadvantaged by the ‘sickest first’
policy

C 2

d Waiting time points will accrue after an initial waiting time of 3 months and
capped beyond 12 months

C 2

e Patients with HCC within UCSF criteria will be given additional points if the
tumours are multifocal or at least one lesion is larger than 3 cm in diameter

B 2

4 Frequency of clinical severity score recalculation

a Patients on the waiting list should have their MELD score recalculated at
regular intervals to adjust the clinical severity score. Frequency of
recalculation should be based on the most recent MELD score for that patient.
Minimum frequency of testing is MELD >30 weekly, 20–30, monthly, and <20
every 3 months

B 2

b Additional acute decompensation points given to patients listed on the
elective DDLT waiting list should be renewed at least weekly, providing
evidence of continued need for organ support and pertinent blood
investigations performed within 24 h of application for renewal

B 1

c Patients wait-listed for super-urgent DDLT should have their status renewed
every 24 h

A 1
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Table 8 (Continued )

S. Number Recommendation Level of evidence Level of agreement

d Blood investigations submitted for MELD score calculation should have been
performed within 7 days (if MELD #30) or within 48 h (if MELD >30) of
application. They should all be performed on the same day and must be from a
single laboratory, which is either based at a licensed transplant hospital,
government institute or accredited by the National Accreditation Board for
Testing & Calibration Laboratories (NABL)

B 2

e Responsibility of regular revision of CSS remains with the transplant centre
and liver allocation can be done based on the updated score after 72 h from
listing or last update

B 1

5 Paediatric liver transplantation

a Separate waiting list for paediatric recipients (age <18 years) should be
maintained

B 1

b Prioritisation of paediatric recipients should be based on clinical severity score
calculated using PELD/MELD score, associated complications of chronic liver
disease and waiting time as criteria

A 1

c Indications not associated with high PELD despite high WL mortality such as
unresectable hepatoblastoma or noncirrhotic metabolic liver diseases should
be allocated exception points to improve their access to DDLT

A 1

d Cut-off age for defining paediatric deceased donors for the purpose of liver
allocation is 10 years

C 2

e Liver grafts of paediatric deceased donors should be preferentially allocated to
paediatric recipients before being offered to adult recipients

B 1

f A national split liver policy should be developed to improve access to organs
for paediatric wait-listed recipients

B 1

6 Dealing with ties in CSS scores

a When two ormore adult patients within a region have the same clinical severity
score, prioritisation will be based on MELD score, acute decompensation
score, cirrhosis complication score, actual waiting time in that order

C 1

b When two or more paediatric patients have the same clinical severity scores at
the time of organ offer, priority will be given to the patient with a higher PELD/
MELD score and actual waiting time in that sequence

A 1

c When an adult and a child have the same clinical severity scores at the time of
organ offer from an adult deceased donor, priority will be given to the patient
with a longer waiting time

C 2

7 National listing policy

a All Indian citizens and Indian residents with Overseas Citizen of India status
are eligible for DDLT listing in any state of their choice

B 1

b Allocation of organs should be based on clinical need and not on their nativity
or state of Domicile

A 1

c An individual patient can only be listed for DDLT in one transplant centre per
state

C 2

8 Patient assessment for LT

a Patients evaluated for DDLT should have a multidisciplinary assessment to
evaluate their need and suitability for liver transplantation

A 1

b Each transplant unit should have an in-house liver transplant assessment
protocol including blood investigations, cross-sectional imaging,
cardiorespiratory assessment and relevant speciality consultations

A 1

c All patients should have at least one prelisting consultation with the core
transplant team likely to be involved in the peritransplant care of the patient
(surgeon, hepatologist and anaesthetist)

A 1

(Continued on next page )
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Table 8 (Continued )

S. Number Recommendation Level of evidence Level of agreement

d Listing of a patient based on video consultations alone or review of
investigations alone should not be done

A 1

9 Care of the wait-listed patient

a Patients on the waiting list should be monitored periodically to identify any
deterioration or improvement in health condition, which might have an
influence on their eligibility for DDLT, wait-listing status and risk associated
with LT

A 1

b Frequency of follow-up on the waiting list should be based on the clinical
condition of the patient at the time of listing or most recent evaluation

A 1

10 DDLT in public sector hospitals

a For the purpose of these guidelines, the term 'Public sector hospitals' should
include all hospitals that are administered either directly by the Government
(Central or State or Municipal Corporation) or are Government-aided

C 2

b Patient listing policies for DDLT will be uniform across all private sector and
public sector hospitals

B 1

c Within the cohort of patients listed in public sector hospitals, the sequence of
offering will be based on the proposed clinical severity score

B 1

d Liver grafts from donors identified in public sector hospitals (as defined above)
will be preferentially allocated to recipients listed in public sector hospitals in
the respective state/region before they are offered to patients listed in private
sector hospitals with the exception of super-urgent listed patients who will
receive priority across all hospitals in each state

C 2

11 Marginal grafts and organ preservation

a Marginal grafts or extended criteria grafts are liver grafts associated with an
increased risk of graft failure or increased early or late posttransplant
morbidity

A 1

b Marginal grafts should be offered to patients according to the clinical severity
score and the transplant team should discuss the risks associated with
transplantation of marginal organs with recipients

C 1

c Alternate modes of preservation such as machine perfusion can be
considered for marginal grafts or when expected cold ischaemia time is longer
than 8–10 h or when difficult explant surgery is expected

B 1

d Transplant teams using alternate means of preservation should discuss the
possible benefits and risks with recipients

B 1

12 Audit, quality control and periodic review

a Compliance with the listing, prioritisation and allocation rules should be
monitored by regular audits of transplant units conducted by an independent
committee

B 1

b Periodic review of N-LAP should be conducted to ensure that the proposed
policy remains fit for its intended purpose

A 1

CCS, Clinical Severity Score; DDLG, deceased donor liver grafts; DDLT, deceased donor liver transplantation; HCC, hepatocellular carcinoma; LT, liver
transplantation; MELD, Model for End-Stage Liver Disease; N-LAP, National Liver Allocation Policy; PELD, Paediatric Model for End-Stage Liver Dis-
ease; WL, Waiting list; NHSBT, National health service blood & transplant; UCSF, University of California San Francisco.
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The CSS was developed based on consensus recommen-
dations of the National Liver Allocation Policy (N-LAP)
expert committee based on their collective experience and
an extensive literature review. Some of these recommenda-
tions may not have robust supporting evidence yet in the
Indian setting. It is suggested that these scores will be pro-
spectively studied in a multicentre study to validate their
316 © 2022 Indian National Associa
relevance in predicting waiting list mortality. Data ob-
tained through such an exercise can be used to fine-tune
the system of prioritisation.

Finally, as the DDLT scenario in India matures, these N-
LAP recommendations (Table 8) will need periodic review
using evidence from accrued data to confirm that it serves
the stated goal of a fair and just allocation of DDLG. It is
tion for Study of the Liver. Published by Elsevier B.V. All rights reserved.
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suggested that the proposed policy undergoes a detailed re-
view at least once every 2 years initially so that any identi-
fied problems can be resolved.

� Compliance with the listing, prioritisation and allocation rules
should be monitored by regular audits of transplant units con-
ducted by an independent committee. (B1)

� Periodic review of N-LAP should be conducted to ensure that the
proposed policy remains fit for its intended purpose. (A1)
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AREAS FOR FUTURE RESEARCH

The current consensus document includes several
proposals, which are based on evidence from Western
literature and expert consensus. The gradual increase in
DDLT numbers in India is a potential opportunity for
advancing research in the science of deceased donor or-
gan allocation and waiting list management. Proposals
such as the CSS, criteria for determining urgency and
the impact of waiting time points should be validated
in carefully planned Indian multicentre studies. Setting
up of an Indian nationally uniform policy can help vali-
date and/or fine-tune these protocols, which will become
increasingly relevant to other middle-income countries
looking to set up their own DDLT programs.
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