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CPI	in	solid	organ	transplant	recipients

Abdel-Wahab et al. Journal for ImmunoTherapy of Cancer.2019

Ø39	patients	with	transplantation	were	identified.

v 62%	had	metastatic	melanoma.
v 59%	had	prior	renal	transplantation.
v 28%	hepatic	transplantation.
v 13%	cardiac	transplantation.	
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Abdel-Wahab et al. Journal for ImmunoTherapy of Cancer.2019



CPI	in	solid	organ	transplant	recipients

Abdel-Wahab et al. Journal for ImmunoTherapy of Cancer.2019



CPI	in	liver	transplant	recipients
Ø Liver	transplant	(LT)	recipients	have	a	2-fold	increased	risk	of	cancer	compared	to	matched	
general	population
v Cancer	associated	with	oncogenic	viruses,	sun	exposure,	smoking	and	alcohol	consumption.	

Ø LT	is	a	curative	treatment	for	HCC	
v Recurrence	post	LT	occurs	in	up	to	15%-20%	with	mOS only	12	month
v CPI	combination	is	the	preferred	first	line	therapy	for	HCC

Ø Is	it	safe	to	use	CPI	post	LT?.



CPI	in	liver	transplant	recipients

Yin	et	al.	Hepatoma	Res	2021
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CPI	in	liver	transplant	recipients

Ø~40%	ORR	and	~15%	CR	to	CPI.	
ØThese	response	data	is	similar	to	data	from	non-transplant	patients.	
Ø In	the	post	transplant	setting,	CPI	can	have	comparable	efficacy	to	the	non-transplant	setting.	
Considering	the	effect	of	immunosuppressants	.	



CPI	in	liver	transplant	recipients
Toxicity:	

Ø Safety	data	from	post-transplant	patients	are	limited	due	to	the	limited	use	in	this	setting.

Ø It	is	apparent	that	the	PD-1/PD-L1	and	CTLA-4	checkpoint	pathways	contribute	to	immune	
tolerance	of	a	transplanted	organ.

Ø Immunofluorescence	analysis	of	graft	biopsies
v Shows	high	expression	of	PD-1/PD-L1	in	all	grafts	
v Highlights	the	role	of	immune	checkpoints	in	graft	immune	tolerance.	



CPI	in	liver	transplant	recipients
Toxicity:	

Ø Mouse	orthotopic	liver	transplant	model:	
v PD-L1	is	expressed	by	hepatocytes	and	cholangiocytes of	liver	allografts
v PD-1	expression	increased	on	allograft	infiltrating	T	cells.	

ü Raises	concern	that	administration	of	CPI	may	increase	the	risk	of	T-cell	mediated	
rejection	(TCMR).

Ono	et	al.	Hepatology.	2018



CPI	in	liver	transplant	recipients
Toxicity:	
Ø Graft	rejection	associated	with	immunotherapy	is	an	acute	process

ØBelieved	to	be	T-cell	mediated	given	the	loss	of	immune-tolerance	from	PD-1/PD-L1	or	CTLA-4	
pathway	blockade.

ØHistological	features	of	cellular	rejection	include	T-cell	infiltration	and	inflammation	of	the	
portal,	bile	duct,	and	venous	endothelial	systems.

Choudhary	et	al.	J.	Cli.	Exp.	Hepatology.	2017	

ØAll	confirmed	cases	of	graft	rejection	had	component	of	
TCMR,	with	some	AMR
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CPI	in	liver	transplant	recipients
Toxicity:	Markers	of	CPI	safety	

Ma	et	al.	journal.pone.2016

ØPD-L1	deficiency	within	islets	does	not	affect	islet	function.	
ØHowever,	islet	PD-L1	deficiency	increased	allograft	rejection

ØAssociated	with	enhanced	inflammatory	cell	infiltration
ØRecipient	T-cell	alloreactivity.
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CPI	in	liver	transplant	recipients
Toxicity:	Markers	of	CPI	safety	

ØAmong	all	the	screened	patients,	50%	of	
patients	had	positive	PD-L1	expression	in	
the	graft	

ØTreated	with	toripalimab (anti-PD-1)	240	
mg	of	every	3	weeks.

ØAll	patients	(100%)	with	NO	graft	rejection.
ØOne	patient	with	positive	PD-L1	(not	eligible)	
treated	with	toripalimab (off	protocol).	
ØDeveloped	graft	rejection	7	days	after	Rx
ØDied	of	liver	failure	146	days	after	Rx.

Shi	et	al	Liver	Transpl	antation.	2021



CPI	in	liver	transplant	recipients
Toxicity:	Markers	of	CPI	safety:		

Shi	et	al	Liver	Transpl	antation.	2021

ØThe	lack	of	acute	rejection	during	CPI	treatment	reflects	a	predominant	role	of	PD-1	in	
determining	graft	tolerance.	

ØPositive	PD-L1	staining	in	biopsy	suggest	higher	risk	of	acute	rejection.	Can	initiation	of	CTLA-1	
blocking	agents	be	considered?

ØEmerging	thought	on	using	PD-L1	expression	as	a	marker	of	safety	for	anti-PD1	therapy	in	
transplant	patients.	Not	a	guideline	yet.



CPI	in	liver	transplant	recipients
Toxicity:	FACTS

d'Izarny-Gargas et	al	Am	J	Transplant	2020

Ø Systematic	review	of	83	patients
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Toxicity:	Management
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CPI	in	liver	transplant	recipients
Toxicity:	Management

d'Izarny-Gargas et	al	Am	J	Transplant	2020

ØDeath-censored	rejection-free	
survival	higher	in	patients	received	
at	least	1	drug	other	than	
corticosteroids

Ø Factors	associated	with	a	lower	risk	of	rejection
ØRejection	is	higher	with	prior	allograft	rejection
ØRejection	is	higher	with	anti–PD-1	vs	CTLA-4(not	significant).
ØRejection	rates	is	similar	across	CPI	and	IS	types.	
ØNo	association	between	allograft	rejection	and	other	irAEs.	



ØUse	of	CPI	in	the	treatment	of	liver	cancer	have	evolved	rapidly	

v Become	the	preferred	first	line	of	therapy	(atezolizumab	plus	bevacizumab)
v Durvalumab/tremelimumab (phase	3,	HIMALAYA	trial)	increase	OS,	pending	FDA	approval
v Increase	interest	in	using	CPI	as	bridging/neoadjuvant	therapy	to	liver	transplant	
v Is	it	safe	to	use	CPI	before	LT?	

CPI	in	liver	transplant	candidate



Ø The clinical outcome of patients receiving immunotherapy before transplant remains 
unknown.

Ø Between 2017 and 2020, 9 patients with HCC were successfully transplanted after 
receiving nivolumab as neoadjuvant/bridging therapy before LT.
v One transplant (11%) was from a living donor. 
v Nivolumab 240 mg given every 2 weeks. 
v Eight (89%) patients received their last dose within 4 weeks of transplant. 

CPI	in	liver	transplant	candidate

Tabrizian P. Am J Transplant. 2021.



vMedian	follow-up	of	16	months	post-transplant:

ü No	severe	allograft	rejections,	tumor	recurrences,	or	deaths	occurred.	

ü One	patient	developed	mild	acute	rejection	secondary	to	low	tacrolimus	level	(<6	ng/ml)	
and	responded	rapidly	to	increased	dosage.	

ü Explant	pathology	revealed	near	complete	(>90%)	tumor	necrosis	in	one-third	of	the	
cases.

CPI	in	liver	transplant	candidate

Tabrizian P. Am J Transplant. 2021.
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CPI	in	liver	transplant	candidate
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Abdelrahim,	M	et	al.	Cancers.	2021



CPI	in	liver	transplant	recipients
Conclusion:	

d'Izarny-Gargas et	al	Am	J	Transplant	2020

Ø The	absolute	risk	of	graft	rejection	with	CPI	post-transplant	is	better	predicted	with	strict	patient	
selection	criteria	and	randomized	controlled	trials.

Ø PD-L1	expression	as	a	safety	marker	for	CPI	therapy	in	transplant	patients	is	evolving.

Ø Factors	associated	with	lower	risk	of	rejection	is	the	use	of	at	least	one	drug	other	than	corticosteroids.	

Ø Use	of	immunotherapy	in	liver	transplant	recipients	is	promising,	prospective	clinical	trial	is	ongoing.
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