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Radiotherapy-induced	nausea	and	vomiting		 RINV

Bullet points

Radiation-induced	Liver	Disease			RILD



The	risk	levels	depend	on:

Ø site	of	radiation

do	not	take	into	account	:

Ø radiation	dose,	
Ø fractionation	
Ø technique		
Ø other	proposed	risk	factors	such	as	field	size

The	only	identified	patient-related	risk	factor	for	
RINV	is:

Ø the	previous	treatment	with	chemotherapy

RINV:	Under-treated

Less patients receive
antiemetic prophylaxis

RINV:	
Radiotherapy-induced	nausea	and	vomiting	

F.	Roila,	Annals	of	Oncology	2016	
MASCC	and	ESMO	Guideline



5-HT3	Receptor Antagonist
(ondansetron,	granisetron,	

dolasetron)

DEXAMETHASONE
(Soldesam,	Decadron)

NK1	Receprtor Antagonist
(aprepitant,	fosaprepitant,	

rolapitant)	

Dopamine	
Receptor Antagonist
(metoclopramide)

RINV:	
Radiotherapy-induced	nausea	and	vomiting	



HIGH	(>90%) Total	body	irradiation

Moderate	(60-90%) Upper abdomen,	craniospinal

Low (30	- 60%) Cranium,	Head	and	neck,	
Thorax,	Pelvis	region

Minimal (<	30	%) Extremities,	breast

RINV:	
Radiotherapy-induced	nausea	and	vomiting	

Emetic	risk	levels	

F.	Roila,	Annals	of	Oncology	2016	
MASCC	and	ESMO	Guideline



Prophylaxis with	a	5-HT3-RA+DEX	
(II	B)

Prophylaxis	with	a	5-HT3RA	
+/-optional	DEX

(II	A)

Prophylaxis or	rescue	with	5-HT3-RA
or	DEX		or	dopamine	RA

(IV	D))

Rescue	with	DEX or	dopamine	RA	or
5-HT3-RA

(IV	D)

HIGH	(>90%)

Moderate	(60-90%)

Low (30	- 60%)

Minimal (<	30	%)

RINV:	
Radiotherapy-induced	nausea	and	vomiting	

antiemetic	guidelines	

F.	Roila,	Annals	of	Oncology	2016	
MASCC	and	ESMO	Guideline



Petra	Feyer, BioMed Research International	2013



RTCT	 Depends on	CT	scheme

Emetic	risk	levels	

RINV:	
Radiotherapy-induced	nausea	and	vomiting	

F.	Roila,	Annals	of	Oncology	2016	
MASCC	and	ESMO	Guideline



CINV:	
Chemotherapy-induced	nausea	and	vomiting		



CINV:	
Chemotherapy-induced	nausea	and	vomiting		



CINV:	
Chemotherapy-induced	nausea	and	vomiting		



CINV:	
Chemotherapy-induced	nausea	and	vomiting		



RILD:	
Radiation-induced liver disease

Prophilaxis =	Respect	Constraints	

Therapy

Ø No	therapy	has	been	shown	to	prevent	or	to	modify	the	natural	course	of	the	disease



RILD:	
Radiation-induced	liver	disease

Constraints	– Whole	liver	irradiation

Ingold JA,	et	al.	1965:
Ascites	and	hepatomegaly	in	1	of	8	patients	who	received	30–35	Gy over	3–4	weeks	versus	
12	of	27	patients	who	received	>35	Gy

Emami B,	et	al.	1991:
The	whole	liver	tolerance	dose	expected	to	yield	a	5%	risk	of	liver	failure	5	years	after	
treatment	(TD	5/5)	for	whole	liver	radiation	was	estimated	to	be	30	Gy in	2	Gy fractions

Russell	AH,	et	al.	1993:
0/122	patients	who	received	27–30	Gy in	twice	daily	1.5	Gy fractions	of	whole	liver	RT	
experienced	severe		RILD,	
5/51	who	received	33	Gy in	1.5	Gy fractions	developed	RILD

Chandan Guha,	Semin Radiat Oncol.	2011	



Liang SX,	Int J	Radiat Oncol Biol Phys.	2006
Xu ZY,	Int J	Radiat Oncol Biol Phys.	2006
Liang SX,	Cancer 2005
Hata M,	Strahlenther Onkol.	2006

RILD:	
Radiation-induced liver disease

Constraints	– Partial	liver	irradiation

mean	liver	dose	was	<31	Gy (EQD2):	No	RILD

numerous	reports	demonstrating	a	higher	risk	of	toxicity	among	patients	with	
worse	baseline	liver	dysfunction.



Ø No	therapy	has	been	shown	to	prevent	or	to	modify	the	natural	course	of	the	disease

Ø Treatment	is	mainly	directed	at	control	of	symptoms	(diuretics	for	fluid	retention,	
paracentesis	for	ascites,	correction	of	coagulopathy,	and	steroids	to	reduce	hepatic	
congestion)

Ø Glutathione	plays	a	protective	role	in	preventing	SOS	caused	by	irradiation	and	
chemotherapeutic	agents

RILD:	
Radiation-induced liver disease

Therapy

Chandan Guha,	Semin Radiat Oncol.	2011	



RILD:	
Radiation-induced liver disease

Strategies	to	prevent	or	minimize	radiation-induced	hepatotoxicity

Various	strategies	are	being	investigated	to	inhibit	stellate	cell	activation	and	reverse	
fibrosis	in	RILD:

Ø Anti-TGF-β	therapy with	monoclonal	antibodies	against	TGF-β	and	several	small
molecular	agents	that	inhibit	the	kinase	activity	of	TGF-β	receptors	are	being	investigated	
to	reverse	chronic	liver	fibrosi.
(TGF-β	showed	a	radiation	dose	dependent	increase,	and	suppression	of	TGF-β	was	
reported	to	reduce	hepatic	fibrosis	in	the	irradiated	livers	of	experimental	animals.
Thus,	anti-TGF-βtherapy	is	a	therapeutic	strategy	against	RILD	development).

Ø Defibrotide is	a	complex	mixture	of	single-stranded	polydeoxyribonucleotides that	is	
approved	in	the	United	States	for	treating	hepatic	VOD/SOS	with	renal	or	pulmonary	
dysfunction	post-HSCT	(hematopoietic	stem	cell	transplantation)

Chandan Guha ,	Semin Radiat Oncol.	2011	October
Paul	G.	Richardson,	Biol Blood	Marrow	Transplant	2017



Chandan Guha,	Semin Radiat Oncol.	2011	

Ø Stem	cell-based	therapy:
Ø ameliorate	the	unintended	side	effects	in	normal	tissues	exposed	to	radiation	

by	promoting	the	regeneration	of	irradiated	normal	tissues

Ø The	infusion	of	mesenchymal	stem	cell	(MSC)	/	MSC-derived	bioactive	components	
Ø prevent	radiation-induced	liver	injury	by	inhibiting	both	apoptosis	and	

inflammation	in	experimental	animals.

RILD:	
Radiation-induced liver disease

Strategies	to	prevent	or	minimize	radiation-induced	hepatotoxicity



Ø Mean	radiation	dose	of	30	Gy is	considered	as	safe	but	radiation	tolerance	of	liver	
decreases	in	the	presence	of	deranged	liver	functions.	

Ø Newer	techniques	of	radiation	have	reduced	the	incidence	of	RILD,	
Ø Prevention	is	the	key	as	there	are	no	specific	treatment	guidelines.	Attempt	should	

be	made	to	keep	the	mean	dose	below	tolerance	level.	
Ø Indicator	of	liver	function	status	like	Child-Pugh	score	is	an	important	parameter	to	

predict	the	toxicity.	

Ø Role	of	radio-protectors	is	doubtful.	
Ø More	extensive	research	is	required	to	structure	guidelines	for	prevention	and	

management.

RILD:	
Radiation-induced	liver	disease

Summary


