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1 Executive	Summary	
1.1 Executive	Summary	-	English	Version	

Introduction	
	
Prostate	cancer	is	the	most	frequent	cancer	in	men,	placing	a	high	burden	on	patients	and	
healthcare	 systems.	 Prostate	 cancer	 is	 characterised	 by	 a	 relatively	 slow	 disease	
progression	 and	 typically	 responds	 well	 to	 treatments	 that	 reduce	 the	 production	 of	
androgens	(e.g.	testosterone).	In	metastatic	hormone-sensitive	prostate	cancer	(mHSPC),	
such	androgen	deprivation	therapy	(ADT)	has	long	been	considered	the	standard	of	care.	
Patients	 with	 mHSPC	 have	 either	 never	 undergone	 ADT	 before	 or	 show	 ongoing	
sensitivity	 to	 ADT.	 mHSPC	 is	 typically	 diagnosed	 either	 at	 first	 diagnosis	 of	 prostate	
cancer	(i.e.,	de	novo),	or	as	a	progression	after	local	treatment	of	the	primary	tumour	(i.e.,	
progression	 after	 prior	 local	 therapy).	 Several	 different	 treatments	 have	 now	 become	
available	that	have	been	shown	to	substantially	improve	the	prognosis	of	patients	with	
mHSPC	when	given	in	combination	with	ADT.	
	
Treatment	 options	 in	 mHSPC	 currently	 involve	 ADT	 alone,	 or	 in	 combination	 with	
chemotherapy	 (docetaxel),	 novel	 hormonal	 therapies	 (abiraterone,	 enzalutamide	 or	
apalutamide),	or	radiotherapy.	The	available	treatments	differ	in	terms	of	their	effects	on	
survival,	disease	progression,	health-related	quality	of	life,	and	adverse	effects,	as	well	as	
their	 costs.	 The	 optimal	 treatment	 for	 men	 with	 mHSPC	 both	 diagnosed	 de	 novo	 or	
progressing	after	prior	local	therapy	is	thus	currently	debated.	This	Health	Technology	
Assessment	(HTA)	aims	to	evaluate	the	clinical	effectiveness,	safety,	benefit-harm	balance	
and	health	economic	characteristics	of	docetaxel,	abiraterone,	enzalutamide,	apalutamide	
and	radiotherapy	in	combination	with	ADT	among	each	other	and	compared	to	ADT	alone	
in	patients	with	mHSPC,	in	Switzerland.	
	
Methods	
	
PICO	
The	population	of	interest	for	this	HTA	were	adult	men	with	newly	diagnosed	mHSPC–	
both	diagnosed	de	novo	and	progressing	after	prior	local	therapy	–	that	had	not	previously	
undergone	systemic	therapy.		
	
We	investigated	the	following	interventions:	

• ADT	+	docetaxel	(75mg/m2	body	surface	area,	administered	i.v.	every	3	weeks	
for	6	cycles)	+	prednisone	10mg/day	for	6	cycles	

• ADT	+	abiraterone	acetate	(1,000mg/day	p.o.)	+	prednisone	5mg/day	
• ADT	+	enzalutamide	(160mg/day	p.o.)	
• ADT	+	apalutamide	(240mg/day	p.o.)	

	
In	the	assessment	of	the	clinical	efficacy	and	safety,	we	additionally	evaluated	ADT	+	
radiotherapy	(external	beam	radiation	therapy	to	the	prostate,	followed	by	ADT	alone)	
as	a	complementary	intervention	to	the	aforementioned	systemic	mHSPC	treatments.	
	
We	considered	the	following	comparator	treatments:	
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• ADT	alone	or	in	combination	with	placebo	(licensed	dose).	ADT	may	involve	
orchidectomy	or	treatment	with	gonadotropin-releasing	hormone	agonists	or	
antagonists.	

• ADT	+	first-generation	non-steroidal	antiandrogens	(nsAA)	
	
We	defined	the	following	outcomes	of	interest:	

• Overall	survival	(OS)	
• Health-related	quality	of	life	(HRQoL)	

o Overall	HRQoL	measured	by	EQ-5D,	SF-36,	EORTC	QLQ-C30	
o Prostate	cancer-specific	quality	of	life	measured	by:	FACT-P,	FACIT-F,	

Brief	Pain	Inventory	(BPI),	Brief	Fatigue	Inventory	(BFI).	
• Progression-free	survival	(PFS)	

o Primarily	clinical	(cPFS)	or	radiographic	PFS	(rPFS),	alternatively	failure-
free	survival	(FFS)	or	biochemical	PFS	(bPFS).	

• Adverse	effects	(AEs)	
• Costs,	quality-adjusted	life	years	(QALYs),	incremental	cost-effectiveness	ratios	

(ICERs)	with	QALYs	in	the	denominator	
	
We	determined	 the	 following	subgroups	 of	 interest	 for	 the	 assessment	 of	 the	 clinical	
efficacy	and	safety:	

• High-	 vs.	 low-volume	disease	 (according	 to	CHAARTED;	high	 volume	disease	 is	
defined	 as	 either	 of	 the	 following	 two	 criteria:	 visceral	metastases	 or	³4	 bone	
lesions	with	³1	outside	of	the	vertebral	bodies	and	pelvis)	

• De	novo	mHPSC	vs.	progression	after	prior	local	therapy	
• Restricted	 physical	 performance	 vs.	 unrestricted	 performance	 (Eastern	

Cooperative	Oncology	Group	(ECOG)	Performance	Status	³1	vs.	0).	
	
Assessment	of	Clinical	Efficacy	and	Safety	
We	 conducted	 a	 systematic	 literature	 review	 and	 network	 meta-analysis	 (NMA)	 to	
determine	the	effects	of	the	different	mHSPC	treatments	compared	to	ADT	alone	as	well	
as	 relative	 to	 each	 other.	 We	 searched	 MEDLINE,	 EMBASE,	 CENTRAL	 and	
ClinicalTrials.gov	 until	 February	 2020	 and	 screened	 relevant	 conference	 proceedings	
since	2016	up	to	April	2020	for	relevant	records	of	randomised	controlled	trials	(RCTs).	
We	 performed	 a	 full	 standardised	 screening	 and	 assessment	 process	 for	 all	 identified	
records	and	extracted	data	 from	eligible	RCTs	 in	duplicate.	We	assessed	 the	 identified	
RCTs	regarding	their	risk	of	bias	on	an	outcome-basis	using	the	RoB	2.0	tool.	
	
We	conducted	frequentist	random-effects	NMAs	based	on	aggregate-level	data	reported	
by	the	RCTs.	We	evaluated	the	appropriateness	of	combining	the	evidence	from	different	
RCTs	 in	meta-analysis	 and	 conducted	 sensitivity	 analyses	where	 deemed	 appropriate	
(relevant	for	RCTs	LATITUDE,	ENZAMET,	and	STAMPEDE).	We	analysed	effects	for	ADT	
+	 radiotherapy	 separately,	 as	 this	 treatment	 choice	 is	 independent	 of	 the	 choice	 of	
systemic	treatment	and	is	only	indicated	in	de	novo	mHSPC.	For	AEs,	we	calculated	trial-
level	 incidence	rates	based	on	events	and	person-time	at	risk	(using	median	follow-up	
time).	 We	 then	 calculated	 trial-level	 incidence	 rate	 ratios,	 which	 we	 combined	 into	
treatment-level	estimates	using	meta-analysis.	We	further	narratively	synthesised	results	
where	 meta-analysis	 was	 not	 possible.	 Last,	 we	 assessed	 the	 quality	 of	 the	 available	
evidence	 for	 the	 critical	 effectiveness	 outcomes	 according	 to	 the	 Grading	 of	
Recommendations	 Assessment,	 Development	 and	 Evaluation	 (GRADE)	 approach	 for	
network	meta-analyses.	
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Benefit-Harm	Assessment	
This	assessment	considered	the	benefit	and	harm	outcomes	of	ADT	+	docetaxel,	ADT	+	
abiraterone,	 ADT	 +	 enzalutamide,	 and	 ADT	 +	 apalutamide	 in	 order	 to	 determine	 the	
benefit-harm	balance	or	a	net	clinical	benefit	from	a	clinical	decision-making	perspective.	
We	used	an	approach	developed	by	Gail	et	al.	to	simultaneously	take	into	account	relative	
treatment	 effects,	 outcome	 risks	 without	 taking	 the	 intervention	 treatments,	 and	
importance	of	outcomes	(patient	preferences)	to	assess	the	benefit-harm	balance	of	the	
different	systemic	mHSPC	treatments.		
	
We	used	the	risk	reduction	in	all-cause	death	(i.e.,	deaths	averted	due	to	treatment)	as	the	
benefit	 outcome,	 and	 grade	 1-2	 AEs	 and	 grade	 3-4	 AEs	 (according	 to	 the	 Common	
Terminology	Criteria	for	Adverse	Events	(CTCAE))	as	the	harm	outcomes	in	the	model.	
We	used	the	following	parameter	inputs	for	our	analysis:		

• Relative	 treatment	effects:	 incidence	rate	ratios	were	calculated	 to	estimate	 the	
risk	reduction	of	all-cause	death	as	well	as	excess	risk	of	harms	(i.e.,	grade	1-2	AEs	
and	 grade	 3-4	 AEs),	 based	 on	 data	 collected	within	 the	 systematic	 review	 and	
network	meta-analysis	(see	assessment	of	clinical	efficacy	and	safety).	

• Outcome	risks:	we	used	average	all-cause	death	rates,	as	well	as	grade	1-2	AEs	and	
grade	3-4	AEs	 calculated	 from	patients	 treated	with	ADT	alone	 in	 the	 included	
RCTs	(all-cause	death	rate:	8.9	per	1,000	patient-months,	95%	CI	7.1	to	11.1;	grade	
1-2	AEs:	21.6	per	1,000	patient-months,	95%	CI	13.5	to	34.5;	and	grade	3-4	AEs:	
10.4	per	1,000	patient-months,	95%	CI	5.8	to	18.8).	

• Preferences	weights:	 preference	weights	 represent	 the	 relative	 importance	 (or	
severity)	of	outcomes,	where	a	higher	value	means	that	patients	have	a	greater	
preference	 for	 avoiding	 the	 outcome.	 Due	 to	 the	 lack	 of	 empirical	 evidence	 on	
patient	preferences	 from	patient	preference	studies	 in	mHSPC,	we	used	generic	
values	for	all-cause	death	(1.00	on	a	0	to	1	scale),	grade	1-2	AEs	(0.18)	and	grade	
3-4	AEs	(0.53).	These	weights	were	based	on	values	previously	used	in	BHAs	in	
other	decision	 contexts	 including	breast	 cancer,	which	were	 then	evaluated	 for	
transferability	based	on	severity	and	consequences	for	patients	and	a	comparison	
to	the	limited	available	evidence	from	preference	studies.	

• Time	horizon:	 the	 cumulative	net	 clinical	benefit	of	 the	mHPSC	 treatments	was	
assessed	over	a	24-month	 time	horizon.	This	 time	horizon	corresponded	 to	 the	
median	progression-free	survival	of	mHSPC	patients	based	on	the	pooled	estimate	
from	the	RCTs	included	in	the	economic	evaluation	within	this	HTA.	

	
Assuming	constant	rates	of	all-cause	death	and	AEs	over	24	months,	the	cumulative	risks	
of	these	outcomes	were	estimated	using	an	exponential	model	for	a	theoretical	cohort	of	
1,000	patients	receiving	 the	mHPSC	 treatment	 interventions.	The	expected	cumulative	
risks	of	 the	outcomes	were	again	estimated	for	the	same	size	cohort	treated	with	ADT	
alone.	The	absolute	differences	in	incidence	rates	of	the	outcomes	with	and	without	the	
interventions	were	then	calculated	and	subsequently	weighted	individually	based	on	the	
patient	preferences	for	those	outcomes.	The	estimates	for	each	benefit	and	harm	outcome	
were	added	up	to	a	benefit-harm	balance	index	or	net	clinical	benefit.	The	index	shows	
whether	 the	 benefits	 outweighed	 the	 harms	 (positive	 index)	 or	 vice	 versa	 (negative	
index),	or	whether	neither	benefits	nor	harms	outweighed	the	other	(index	equals	zero).	
The	analysis	was	performed	stochastically	with	100,000	repetitions	accounting	for	the	
uncertainty	of	parameter	estimates	to	generate	a	distribution	of	the	benefit-harm	balance	
index.	 From	 the	 distribution	 of	 the	 index,	 we	 calculated	 the	 probability	 that	 patients	
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receiving	the	interventions	would	experience	a	clinical	net	benefit.	Probability	above	60%	
was	interpreted	as	net	clinical	benefit	(or	more	clinical	benefit	than	harms),	below	40%	
were	 interpreted	 as	 net	 harm	 (less	 benefits	 than	 harms)	 or	 as	 neither	 harmful	 nor	
beneficial	 (40	 to	60%).	 In	addition,	we	estimated	 the	absolute	expected	events	 for	all-
cause	death	and	grade	1-2	AEs	and	grade	3-4	AEs	over	the	24-month	time	horizon.	Since	
BHA	is	highly	dependent	on	the	selection	of	evidence	for	the	input	parameters,	we	tested	
the	sensitivity	of	the	net	clinical	benefit	to	different	alternative	estimates.	This	included	
the	use	of	a	longer	time	horizon	(60	months),	lower	preference	weights	(0.05	for	grade	1-
2	AEs	and	0.25	for	grade	3-4	AEs),	a	higher	all-cause	death	rate	(17.9	per	1,000	patient-
months;	 aggregated	 estimate	 based	 on	 pooled	 reconstructed	 RCT	 data	 from	 health	
economic	 assessment),	 alternative	 measures	 for	 relative	 treatment	 effect	 based	 on	
network	meta-analysis,	as	well	as	the	exclusion	of	RCTs	with	uncertainties	regarding	the	
reported	data	(e.g.,	LATITUDE,	ENZAMET).	
	
Health	Economic	Literature	Review	
For	 the	 economic	 systematic	 review,	 search	 strategy	 was	 developed	 to	 identify	 all	
relevant	literature	in	in	MEDLINE,	EMBASE,	and	the	Cochrane	library.	The	search	string	
was	obtained	by	integrating	and	combining	the	search	string	used	in	the	clinical	part	of	
this	assessment	report,	and	published	search	strings	for	health	economic	analyses.	A	two-
phase	 process	 consisting	 of	 title/abstract	 and	 full	 text	 screening	was	 conducted.	 Data	
extraction	 and	 quality	 assessment	 according	 to	 the	 Consolidated	 Health	 Economic	
Evaluation	 Reporting	 Standards	 (CHEERS)	 24-item	 checklist	 was	 conducted	 for	 all	
articles	reporting	a	full-scale	health	economic	evaluation	study.	Population	demographics	
and	 study	 characteristics	 were	 summarised.	 Measurement	 and	 sources	 of	 clinical	
effectiveness	and	costs	were	synthesised,	and	results	of	the	cost-effectiveness	analyses	
covering	 different	 treatments	 comparisons	within	 one	 study	 as	well	 as	 across	 studies	
were	described.	
	
Cost-Effectiveness	Analysis	
We	analysed	the	cost-effectiveness	of	ADT	and	the	four	ADT	combination	strategies	(ADT	
with	docetaxel,	abiraterone,	enzalutamide,	or	apalutamide)	from	a	Swiss	healthcare	payer	
perspective.	 To	 do	 so,	 we	 developed	 a	 3-state	 Markov	 cohort	 simulation	 model	 with	
mutually	exclusive	health	states	of	progression-free	disease,	progressive	disease	(PD)	and	
death.	Due	 to	 the	poor	prognosis	of	mHSPC	patients	and	based	on	an	extrapolation	of	
pooled	survival	data	from	RCTs	included	in	this	assessment,	a	15-year	time	horizon	was	
selected.	The	model	applied	a	discount	rate	of	3%	for	costs	and	effects,	and	a	cycle	length	
of	1	month.	We	assumed	that	after	progression	to	the	castration	resistant	prostate	cancer	
(CRPC)	state	of	the	disease,	patients	would	receive	palliative	care,	or	either	one	or	two	
further	lines	of	treatment,	the	latter	again	followed	by	palliative	care.	
	
In	 order	 to	 obtain	 the	 transition	 probabilities	 for	 the	 health	 economic	 model,	 we	
performed	a	meta-analysis	(Cox	frailty	model)	of	re-created	OS	and	PFS	curves	for	ADT	
treatment	sourced	from	several	RCTs.	For	this,	we	digitalised	the	published	OS	and	PFS	
curves	and	re-created	individual	patient	data	(IPD).	We	extrapolated	the	pooled	OS	and	
PFS	 curves	 under	 ADT	 to	 the	 15-year	 time	 horizon	 with	 the	 best-fitting	 parametric	
distribution.	For	the	intervention	strategies,	we	obtained	OS	and	PFS	curves	by	combining	
the	pooled	ADT	curves	with	the	respective	treatment	effect,	expressed	as	hazard	ratios	
(HRs).	We	used	HRs	from	the	NMA	of	the	clinical	part	based	on	aggregate-level	data	but	
also	 from	a	 (Cox	mixed	 effects)	 global	model	 based	on	 IPD	data	 and	 incorporating	 all	
treatment	strategies.	
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Drug,	inpatient	and	outpatient	costs	were	drawn	from	official	and	publicly	available	Swiss	
sources.	We	used	published	health	state	utility	values,	and	based	AE	rates	on	the	related	
meta-analysis	 performed	 in	 the	 clinical	 part.	 We	 consulted	 with	 two	 Swiss	 medical	
experts	 in	 order	 to	 verify	 or	 obtain	 resource	 use	 values	 and	 assumptions	 that	 were	
appropriate	for	Switzerland.	In	order	to	investigate	parameter	and	structural	uncertainty,	
we	 performed	 deterministic	 and	 probabilistic	 sensitivity	 analyses,	 as	 well	 as	 several	
scenario	analyses.	
	
Budget	Impact	Analysis	
The	budget	impact	analysis	consisted	of	two	main	steps.	First,	the	total	number	of	eligible	
patients	per	year	 in	Switzerland	was	estimated,	 considering	patients	newly	diagnosed	
(i.e.,	incident	cases	directly	staged	as	mHSPC)	and	already	known	prostate	cancer	patients	
that	progressed	after	prior	local	therapy	(i.e.,	prevalent	cases).	For	this	purpose,	national	
data	 on	 prostate	 cancer	 incidence	 and	 prevalence	was	 combined	with	 internationally	
published	information.	All	estimations	were	adjusted	for	the	reported	and	estimated	age-
distribution	of	men	in	Switzerland.	Second,	the	estimated	number	of	eligible	patients	was	
combined	with	undiscounted	cost	results	for	the	first	five	years	after	diagnosis	from	the	
cost-effectiveness	 analysis.	 Costs	 at	 the	 national	 level	 were	 estimated	 from	 the	 Swiss	
healthcare	payer	perspective	until	2030.		
	
Since	the	available	information	on	the	treatment	distribution	among	mHSPC	patients	was	
inconclusive,	 and	 since	 the	market	 access	 of	 the	 investigated	 treatments	 happened	 in	
different	years,	we	used	a	standard	of	care	treatment	assumption	that	may	represent	the	
clinical	 practice	 before	 the	 marketing	 approval	 of	 abiraterone,	 enzalutamide,	 and	
apalutamide:	50%	of	the	patients	would	receive	ADT	alone,	whereas	50%	would	receive	
ADT	 +	 docetaxel.	 Several	 alternative	 assumptions,	 including	 monotherapies	 (e.g.	 all	
patients	receive	ADT	+	abiraterone)	and	combinations	(e.g.	50%	ADT	alone,	25%	ADT	+	
docetaxel,	25%	ADT	+	abiraterone),	were	analysed.	For	all	analyses,	fixed	market	shares	
were	assumed,	meaning	that	the	same	proportional	treatment	use	was	assumed	over	the	
entire	 time	 horizon	 of	 the	 analysis.	 In	 addition,	 we	 assumed	 that	 patients	 would	 not	
switch	between	different	treatment	strategies.	
	
	
Results	&	Discussion	
	
Assessment	of	Clinical	Efficacy	and	Safety	
We	screened	2724	unique	records	and	identified	eight	eligible	trials	for	inclusion	of	our	
systematic	 review	 and	 network	meta-analysis.	We	 identified	 three	 RCTs	 investigating	
ADT	+	docetaxel	(GETUG-AFU	15,	CHAARTED,	STAMPEDE	arm	C),	two	investigating	ADT	
+	abiraterone	(LATITUDE,	STAMPEDE	arm	G),	ADT	+	enzalutamide	(ENZAMET,	ARCHES)	
and	ADT	+	radiotherapy	(STAMPEDE	arm	H,	HORRAD),	and	one	for	ADT	+	apalutamide	
(TITAN),	 with	 median	 follow-up	 times	 ranging	 from	 14.4	 to	 83.9	 months.	 LATITUDE	
included	only	high-risk	patients,	ENZAMET	allowed	the	concurrent	use	of	docetaxel	and	
used	a	combination	of	ADT	+	nsAA	as	the	comparator	intervention,	and	STAMPEDE	also	
included	 high-risk	 non-metastatic	 patients	 (data	 for	 metastatic	 patients	 only	 often	
available).	
	
In	 NMA,	 all	 systemic	 mHSPC	 treatments	 showed	 a	 statistically	 significant	 survival	
advantage	compared	with	ADT	alone.	Analyses	resulted	 in	a	hazard	ratio	 (HR)	of	0.77	
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(95%	confidence	interval	(CI)	0.69	to	0.85;	p<0.001)	for	ADT	+	docetaxel,	a	HR	of	0.66	
(95%	CI	0.58	to	0.74;	p<0.001)	for	ADT	+	abiraterone,	a	HR	of	0.63	(95%	CI	0.48	to	0.83;	
p<0.001)	for	ADT	+	enzalutamide,	and	a	HR	of	0.65	(95%	CI	0.53	to	0.79;	p<0.001)	for	
ADT	+	apalutamide,	each	compared	to	ADT	alone.	None	of	the	comparisons	between	the	
different	 interventions	 showed	 a	 statistically	 significant	 survival	 advantage	 of	 one	
systemic	mHSPC	treatment	over	another.	In	sensitivity	analyses,	there	was	considerable	
uncertainty	regarding	the	evidence	from	ENZAMET	due	to	the	aforementioned	issues	and	
relevant	differences	in	effects	on	survival	compared	to	the	ARCHES	trial,	which	also	led	to	
relevant	 changes	 in	 the	 treatment	 ranking.	 For	 ADT	 +	 radiotherapy,	 we	 found	 no	
statistically	significant	benefit	on	survival	in	the	overall	mHSPC	population	(HR	0.91;	95%	
CI	0.92	to	1.03;	p=0.15).	We	judged	the	quality	of	the	evidence	as	high	for	ADT	+	docetaxel	
and	ADT	+	apalutamide,	moderate	for	ADT	+	abiraterone	and	ADT	+	radiotherapy,	and	
low	for	ADT	+	enzalutamide.	
	
In	 subgroup	 analyses,	we	 found	 a	 statistically	 significant	 survival	 benefit	 for	 all	 novel	
hormonal	treatments	but	no	statistically	significant	effect	for	ADT	+	docetaxel	in	the	low-
volume	 subgroup,	 while	 all	 systemic	 combination	 treatments	 showed	 a	 statistically	
significant	survival	benefit	over	ADT	alone	in	the	high-volume	subgroup.	While	clinical	
practice	guidelines	currently	recommend	any	of	the	systemic	treatments	in	the	mHSPC	
setting	 irrespective	 of	 disease	 burden,	 expert	 consensus	 increasingly	 suggests	 a	
preference	for	one	of	the	novel	hormonal	therapies	in	the	low-volume	setting.	For	ADT	+	
radiotherapy,	we	observed	a	statistically	significant	effect	in	the	low-volume	setting,	but	
not	in	high-volume	de	novo	mHSPC.	This	is	in	accordance	with	current	practice	guidelines,	
which	recommend	the	use	of	radiotherapy	in	combination	with	ADT	only	in	low-volume	
de	novo	mHSPC.	
	
Data	on	HRQoL-related	outcomes	was	reported	much	more	infrequently	and	substantially	
less	consistently	by	the	included	RCTs,	and	we	judged	the	risk	of	bias	as	moderate	to	high	
in	five	out	of	eight	studies.	For	ADT	+	docetaxel,	studies	relatively	consistently	reported	
lower	HRQoL	and	higher	fatigue	scores	over	the	first	3-6	months	of	treatment	associated	
with	the	acute	effects	of	chemotherapy,	but	showed	higher	HRQoL	beyond	one	year	of	
treatment	compared	to	ADT	alone.	For	ADT	+	abiraterone,	the	LATITUDE	trial	showed	
marked,	 statistically	 significant	 benefits	 in	 HRQoL,	 fatigue	 and	 pain	 up	 to	 2.5	 years	
compared	 to	 ADT	 alone.	 Data	 from	 STAMPEDE	 further	 showed	 a	 benefit	 of	 ADT	 +	
abiraterone	over	ADT	+	docetaxel	for	the	first	6	months,	but	not	at	later	time	points.	For	
ADT	+	enzalutamide,	the	ENZAMET	trial	showed	a	benefit	over	ADT	+	nsAA	for	fatigue,	
cognitive	 functioning	 and	 physical	 functioning,	 but	 not	 in	 overall	 HRQoL	 scores.	 The	
ARCHES	 trial,	 however,	 did	 not	 show	 any	 difference	 in	 HRQoL	 between	 ADT	 +	
enzalutamide	and	ADT	alone	over	 two	years.	For	ADT	+	apalutamide,	no	difference	 in	
HRQoL	was	seen	compared	to	ADT	alone.	No	data	on	HRQoL	was	available	for	treatment	
with	ADT	+	radiotherapy.	
	
For	PFS,	we	found	a	statistically	significantly	longer	time	to	progression	for	all	systemic	
mHSPC	treatments	compared	to	ADT	alone.	Novel	hormonal	treatments	had	a	statistically	
significantly	 stronger	 effect	 than	 ADT	 +	 docetaxel,	 but	 no	 statistically	 significant	
difference	was	identified	between	hormonal	treatments.	
	
Regarding	AEs,	our	analyses	showed	a	statistically	significant	increase	in	any	grade	AEs	
for	ADT	+	docetaxel	compared	to	ADT	alone,	primarily	driven	by	higher	incidence	rates	
of	grade	3-5	AEs.	This	increase	in	AEs	is	explained	by	the	acute	effects	of	chemotherapy	
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over	the	first	months	of	treatment.	For	ADT	+	abiraterone,	we	found	a	lower	incidence	of	
grade	1-2	AEs,	but	a	higher	incidence	of	grade	3-5	AEs	than	for	ADT	alone,	resulting	in	a	
comparable	 incidence	 of	 any	 grade	 AEs.	 For	 both	 ADT	 +	 enzalutamide	 and	 ADT	 +	
apalutamide,	no	statistically	significant	difference	in	AE	rates	was	observed	versus	ADT	
alone.	 Only	 limited	 data	was	 available	 for	 ADT	 +	 radiotherapy,	which	 showed	 similar	
grade	3-5	AE	rates	as	 for	ADT	alone.	 It	 is	 important	 to	note	 that	 the	 studies	were	not	
powered	to	evaluate	differences	in	AE	incidence	rates,	with	studies	on	ADT	+	docetaxel	
and	 ADT	 +	 abiraterone	 reaching	 higher	 precision	 and	 thus	 more	 likely	 to	 find	 a	
statistically	 significant	 difference.	 Furthermore,	 the	 comparison	 between	 different	
treatments	relies	on	the	assumption	that	AE	incidences	are	constant	over	time,	which	may	
be	in	disfavour	of	ADT	+	docetaxel.	And	last,	the	standard	co-treatment	of	prednisone	with	
ADT	+	abiraterone	has	 to	be	considered	as	an	additional	 factor	 that	may	 influence	 the	
comparison	across	treatments.	
	
In	summary,	our	assessment	of	the	clinical	effectiveness	showed	that	ADT	+	docetaxel,	
ADT	+	abiraterone,	ADT	+	enzalutamide	and	ADT	+	apalutamide	all	seem	to	be	effective	
in	improving	survival	in	newly	diagnosed	mHSPC	patients.	We	further	showed	a	survival	
benefit	with	ADT	+	radiotherapy	among	low-volume	de	novo	mHSPC	patients.	While	we	
found	no	statistically	significant	benefit	of	one	systemic	mHSPC	treatment	over	another,	
novel	hormonal	treatments	generally	appeared	to	have	a	greater	survival	benefit	and	had	
a	statistically	significantly	greater	effect	on	PFS	compared	to	ADT	+	docetaxel.	Improved	
longer-term	HRQoL	was	shown	for	ADT	+	abiraterone	compared	to	ADT	alone,	while	ADT	
+	docetaxel	appeared	to	lead	to	a	short-term	HRQoL	decline	but	improved	preservation	
of	HRQoL	in	the	longer	term	over	ADT	alone.	No	consistent	effect	on	overall	HRQoL	was	
found	 for	 ADT	 +	 enzalutamide	 and	 ADT	 +	 apalutamide	 compared	 to	 ADT	 alone.	
Furthermore,	 our	 evaluation	 of	 AEs	 showed	 higher	 rates	 of	 severe	 AEs	 for	 ADT	 +	
docetaxel	 and	 ADT	 +	 abiraterone	 compared	 to	 ADT	 alone,	 while	 the	 AE	 incidence	
appeared	lower	for	ADT	+	enzalutamide	and	ADT	+	apalutamide.	More	detailed	data	on	
HRQoL	and	AEs	within	and	across	patient	subgroups	would	be	necessary	to	better	judge	
the	relative	effectiveness	of	treatments	for	these	important	outcomes.	
	
Benefit-Harm	Assessment	
In	the	benefit-harm	assessment,	mHSPC	patients	treated	with	ADT	+	abiraterone,	ADT	+	
enzalutamide,	and	ADT	+	apalutamide	demonstrated	a	net	clinical	benefit	at	24	months	
compared	to	patients	treated	with	ADT	alone,	with	a	probability	for	a	net	clinical	benefit	
of	97.5%,	83.3%,	and	89.4%,	 respectively.	Meanwhile,	 the	benefits	of	ADT	+	docetaxel	
were	much	less	likely	to	outweigh	the	harms	of	treatment,	with	a	14.9%	probability	for	a	
net	 clinical	 benefit.	 The	 unfavourable	 benefit-harm	 balance	 for	 ADT	 +	 docetaxel	 was	
partly	due	 to	 the	 lower	 relative	 risk	 reduction	of	death,	but	was	mainly	driven	by	 the	
higher	rates	of	AEs,	which	offset	the	benefit.	
	
We	conducted	several	sensitivity	analyses,	which	did	not	result	in	different	conclusions.	
Using	a	 longer	 time	horizon	of	60	months,	we	observed	a	higher	probability	 for	 a	net	
clinical	 benefit	 compared	 to	 a	 time	 horizon	 of	 24	 months	 for	 all	 treatments,	 with	 a	
probability	for	net	benefit	of	92.0%	for	ADT	+	abiraterone,	91.3%	for	ADT	+	enzalutamide,	
98.0%	for	ADT	+	apalutamide.	The	benefit-harm	balance	for	ADT	+	docetaxel	remained	
unfavourable	with	 a	 probability	 for	 a	 net	 clinical	 benefit	 similar	 to	 that	 at	 24	months	
(15.1%).	While	the	increase	in	probability	for	a	benefit	was	only	negligible,	the	absolute	
net	clinical	benefit	showed	a	larger	increase	with	the	longer	time	horizon.	As	such,	the	
number	of	prevented	death-equivalents	increased	from	17	at	24	months	to	36	per	1,000	
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at	60	months	 in	patients	 treated	with	ADT	+	abiraterone.	 Similarly,	 the	net	prevented	
death-equivalents	increased	from	45	at	24	months	to	80	per	1,000	patients	at	60	months	
treated	with	ADT	+	enzalutamide,	and	 from	46	per	1,000	patients	 treated	with	ADT	+	
apalutamide	at	24	months	to	90	per	1,000	patients	at	60	months,	respectively.	However,	
we	 found	 that	 patients	 treated	 with	 ADT	 +	 docetaxel	 rather	 experienced	 net	 harms,	
corresponding	to	254	death-equivalents	in	1,000	mHSPC	patients	at	24	months	and	169	
in	1,000	patients	at	60	months.	
	
In	a	further	sensitivity	analysis	we	assumed	substantially	lower	preference	weights	for	
AEs;	that	is,	that	patients	are	far	less	concerned	about	AEs	than	in	the	main	analysis.	This	
analysis	resulted	in	a	more	favourable	benefit-harm	profile	for	all	treatments,	with	both	
a	higher	net	clinical	benefit	and	a	higher	probability	of	experiencing	a	net	clinical	benefit.	
However,	ADT	+	docetaxel	still	did	not	exceed	the	probability	threshold	for	a	net	clinical	
benefit	(16.4%).	
	
We	also	explored	the	sensitivity	of	the	results	to	using	different	data	inputs	in	the	model.	
When	omitting	the	evidence	from	GETUG-AFU	15,	CHAARTED,	LATITUDE,	and	ENZAMET,	
the	probability	for	a	net	clinical	benefit	was	comparable	to	the	analysis	based	on	the	full	
evidence	 for	 ADT	 +	 abiraterone,	 while	 the	 probability	 for	 a	 net	 clinical	 benefit	 was	
relevantly	 lower	 for	 both	ADT	+	docetaxel	 (2.5%	vs.	 14.9%)	 and	ADT	+	 enzalutamide	
(78.3%	vs.	89.4%).	Thus,	while	ADT	+	enzalutamide	showed	a	net	clinical	benefit	overall,	
the	 benefit-harm	 balance	 was	 dependent	 on	 judgement	 about	 the	 appropriateness	 of	
including	 the	data	 from	ENZAMET.	 In	 another	 sensitivity	 analysis	 that	 assumed	much	
higher	incidence	rates	for	death	based	on	pooled	reconstructed	data	from	the	economic	
analysis,	the	BHA	showed	a	more	substantial	net	clinical	benefit	with	all	treatments,	with	
almost	twice	the	net	clinical	benefit	compared	to	the	main	analysis.	
	
Overall,	 the	BHA	indicated	the	highest	probability	 for	a	net	clinical	benefit	with	ADT	+	
apalutamide,	followed	by	ADT	+	abiraterone	and	ADT	+	enzalutamide.	While	the	ranking	
of	 these	 novel	 hormonal	 treatments	 slightly	 varied	 across	 sensitivity	 analyses,	 ADT	 +	
docetaxel	consistently	ranked	last	and	did	not	reach	the	probability	threshold	for	a	net	
clinical	benefit	 (i.e.,	60%)	 in	any	of	 the	analyses.	However,	 it	 is	worth	noting	 that	 this	
assessment	is	among	the	first	BHAs	conducted	in	the	context	of	mHSPC,	and	there	is	little	
evidence	for	comparison.	Therefore,	our	results	should	be	interpreted	with	caution	and	
need	to	be	considered	in	light	of	the	limitations	of	the	study,	such	as	the	lack	of	detail	of	
reported	AE	data	(e.g.,	estimates	for	all	different	types	and	severity	level	of	AEs),	lack	of	
representative	 outcome	 rates	 from	 observational	 studies,	 and	 lack	 of	 empirical	
preference	weights	from	patient	preference	surveys.	As	such,	the	evidence	from	the	BHA	
should	be	considered	as	complementary	evidence	to	the	other,	standard	components	of	
this	HTA.		
	
Health	Economic	Literature	Review	
Out	of	a	total	of	1,799	citations	identified	from	the	electronic	database	searches,	eleven	
were	 eligible	 cost-effectiveness	 analyses	 including	 patients	 diagnosed	 with	 mHSPC.	
Among	 the	 identified	 studies,	 four	 were	 from	 China/Hong	 Kong,	 three	 from	 North	
America	 (USA	or	 Canada),	 two	 from	Brazil,	 one	 from	 the	UK,	 and	 one	 from	Spain.	 Six	
studies	compared	the	combination	of	ADT	+	docetaxel	with	ADT	treatment	alone	[Aguiar	
2017,	Beca	2019,	Garcia	2017,	Woods	2018,	Zhang	2017,	Zheng	2017],	and	four	studies	
compared	ADT	+	abiraterone	with	ADT	+	docetaxel	or	ADT	alone	[Aguiar	2019,	Chiang	
2019,	Ramamurthy	2019,	Sathianathen	2019].	One	study,	while	 focusing	on	maximum	
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androgen	 blockade	 (through	 flutamide	 and	 bicalutamide	 +	 ADT),	 also	 provided	 a	
comparison	of	ADT	+	docetaxel	and	ADT	alone	[Liu	2019].	No	study	investigating	the	cost-
effectiveness	 of	 ADT	+	 enzalutamide,	 ADT	+	 apalutamide,	 or	 ADT	+	 radiotherapy	was	
identified.	The	adopted	perspectives,	time	horizons,	and	types	of	costs	considered	in	the	
analyses	were	heterogeneous.	
	
According	to	the	CHEERS	checklist,	the	quality	of	reporting	differed	substantially	between	
the	 eleven	 eligible	 studies.	 Since	 three	 studies	 missed	 to	 report	 very	 important	
information	(e.g.	details	of	study	population,	perspective,	comparator,	 time	horizon,	or	
results	in	terms	of	incremental	costs	and	outcomes),	only	the	results	of	eight	out	of	eleven	
cost-effectiveness	studies	were	considered.	
	
The	 ICERs	of	ADT	+	docetaxel	compared	 to	ADT	alone	ranged	 from	USD	4,033	 to	USD	
(Woods	2018,	lifetime	horizon)	to	USD	50,489	(Ramamurthy	2019,	3-year	time	horizon).	
The	ICERs	of	ADT	+	abiraterone	compared	to	ADT	+	docetaxel	ranged	from	USD	295,212	
(Sathianathen	2019,	lifetime	horizon)	to	USD	1,009,975	(Ramamurthy	2019,	3-year	time	
horizon).	Finally,	the	ICERs	for	ADT	+	abiraterone	compared	to	ADT	alone	ranged	from	
USD	188,085	(Chiang	2009,	lifetime	horizon)	to	USD	415,063	(Ramamurthy	2019,	3-year	
time	horizon).		
	
Cost-Effectiveness	Analysis	
Over	 a	 15	 year	 time	 horizon,	 we	 estimated	 in	 the	 base	 case	 analysis	 of	 our	 cost-
effectiveness	model	 that	 ADT	+	docetaxel	 and	 ADT	monotherapy	would	 be	 associated	
with	 mean	 costs	 of	 CHF	70,956	 and	 CHF	 55,926,	 and	 mean	 QALYs	 of	 4.07	 and	 3.24,	
respectively.	The	resulting	ICER	was	CHF	18,124	per	QALY	gained.	
	
ADT	+	apalutamide	was	estimated	to	be	a	dominated	strategy	(i.e.	generating	higher	costs	
and	 lower	 QALYs	 relative	 to	 comparators).	 We	 found	 ADT	 +	 abiraterone	 and	
ADT	+	enzalutamide	resulted	 in	high	 ICERs	above	CHF	100,000	per	QALY	gained	(CHF	
294,163/QALY	for	ADT	+	abiraterone	vs.	ADT	+	docetaxel,	CHF	1,066,633/QALY	for	ADT	
+	enzalutamide	vs.	ADT	+	abiraterone).	
	
For	all	novel	hormonal	mHSPC	treatments,	the	most	substantial	cost	components	were	
the	costs	of	the	drugs	themselves.	Specifically,	drug	acquisition	and	drug	administration	
costs	 in	 total	 represented	 91%	 of	 the	 overall	 costs	 for	 ADT	 +	 enzalutamide,	 89%	 for	
ADT	+	abiraterone,	88%	for	ADT	+	apalutamide,	58%	for	ADT	+	docetaxel	costs,	and	39%	
for	ADT.	
	
In	 deterministic	 sensitivity	 analyses,	 variation	 in	 utility	 values	 pre-progression,	 in	
intervention	treatment	effect	sizes	(HRs),	and	 in	proportion	of	patients	on	subsequent	
lines	of	 treatment	after	the	first	progression	 impacted	the	ICER	most.	Nevertheless,	all	
ICERs	 in	 the	 deterministic	 sensitivity	 analyses	 comparing	 ADT	 +	 docetaxel	 with	 ADT	
monotherapy	 were	 below	 CHF	 25,000	 per	 QALY	 gained.	 For	 comparisons	 of	
ADT	+	abiraterone	 vs.	 ADT	+	docetaxel,	 the	 ICERs	 were	 always	 estimated	 above	
CHF	100,000	per	QALY	gained.	
	
In	 a	 few	 scenarios,	 ADT	+	enzalutamide	 became	dominated	 as	ADT	+	apalutamide.	 For	
example,	when	excluding	LATITUDE	and	ENZAMET	in	the	estimation	of	treatment	effects	
(HRs)	 and	when	 restricting	 the	 time	horizon	 to	 5	 years.	 Except	 for	 variations	 in	 drug	
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prices,	 almost	 all	 remaining	 scenarios	 had	 a	moderate	 to	minor	 impact	 on	 the	model	
results.	
	
In	 summary,	 we	 conclude	 from	 the	 cost-effectiveness	 analysis	 that	 the	 ICER	 of	
ADT	+	docetaxel	 vs.	ADT	has	 a	 point	 estimate	 of	 CHF	18,124	 and	 is	most	 likely	 below	
CHF	100,000	 per	 QALY	 gained,	 whereas	 the	 treatment	 strategies	 involving	 novel	
hormonal	treatments	are	likely	above	this	value	at	current	prices.		
	
Budget	Impact	Analysis	
Taking	 into	 consideration	 the	 growth	 and	 ageing	 of	 the	 Swiss	 population,	 it	 has	 been	
estimated	that	the	total	number	of	prostate	cancer	patients	in	Switzerland	will	increase	
from	approximatively	33,300	cases	in	2020	to	more	than	41,000	in	2030.	Assuming	that	
the	 age-specific	 frequencies	 of	 mHSPC	 among	 prostate	 cancer	 patients	 will	 remain	
constant,	the	estimated	total	number	of	newly	diagnosed	mHSPC	cases	was	estimated	to	
increase	from	837	in	2020	to	more	than	1,000	in	2030	(+23%).	
	
The	results	of	the	budget	impact	analysis	suggested	that	the	total	costs	of	mHSPC	cases	in	
Switzerland	strongly	depend	on	the	treatment	strategy.	ADT	alone	(CHF	35.7	million)	and	
ADT	+	docetaxel	(CHF	46.3	million)	were	less	expensive	than	ADT	+	abiraterone,	ADT	+	
enzalutamide,	or	ADT	+	apalutamide	(more	than	CHF	150	million	in	2020).	The	costs	of	
treatment	 combinations	 strongly	 depended	 on	 the	 assumed	 proportional	 use.	 For	
example,	assuming	that	50%	of	 the	eligible	patients	would	be	 treated	with	ADT	alone,	
25%	with	ADT	+	docetaxel,	and	25%	with	ADT	+	abiraterone	led	to	total	costs	of	CHF	70.9	
million	in	2020	(i.e.	CHF	35.2	million	more	than	treating	with	ADT	alone).	According	to	
expert	 opinion,	 it	 is	 very	 difficult	 to	 estimate	 how	mHSPC	patients	 in	 Switzerland	 are	
currently	 treated	 (i.e.,	 which	 percentage	 receives	 which	 treatment).	 Nevertheless,	 it	
appears	 evident	 that	 the	 use	 of	 the	 investigated	 novel	 hormonal	 treatments	 among	
mHSPC	patients	is	in	constant	evolution	and	may	change	very	fast	in	the	next	few	years.	
	
	
Conclusion	
	
In	this	HTA,	we	comprehensively	evaluated	the	clinical	effectiveness,	safety,	benefit-harm	
balance,	and	health	economic	characteristics	of	docetaxel,	abiraterone,	enzalutamide,	and	
apalutamide	in	combination	with	ADT	among	each	other	and	compared	to	ADT	alone	in	
patients	with	newly	diagnosed	mHSPC.	The	assessment	of	the	clinical	efficacy	and	safety	
additionally	included	an	evaluation	of	radiotherapy	in	combination	with	ADT	compared	
to	ADT	alone.	
	
In	 the	 assessment	of	 clinical	 efficacy	 and	 safety,	we	 found	 that	docetaxel,	 abiraterone,	
enzalutamide,	and	apalutamide	in	combination	with	ADT	all	provide	a	relevant	survival	
benefit	in	newly	diagnosed	mHSPC	patients	compared	to	ADT	alone.	Meanwhile,	none	of	
the	 systemic	 combination	 treatments	 was	 significantly	 more	 effective	 in	 prolonging	
survival	than	the	others.	Furthermore,	we	found	radiotherapy	to	be	effective	in	de	novo	
low-volume	mHSPC	patients.	Evidence	related	to	HRQoL	indicated	a	benefit	primarily	for	
ADT	+	abiraterone,	and	a	short-term	HRQoL	decline	with	improved	longer-term	HRQoL	
preservation	 for	 ADT	 +	 docetaxel.	 No	 difference	 in	 HRQoL	 was	 observed	 for	 ADT	 +	
enzalutamide	or	ADT	+	apalutamide.	Both	ADT	+	docetaxel	and	ADT	+	abiraterone	were	
associated	 with	 higher	 incidence	 of	 grade	 3-5	 AEs	 compared	 to	 ADT	 alone,	 while	 no	
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statistically	 significant	 differences	 in	 grade	 3-5	 AEs	 were	 observed	 for	 ADT	 +	
enzalutamide	and	ADT	+	apalutamide	compared	to	ADT	alone.	
	
In	the	BHA,	we	assessed	the	benefit-harm	balance	of	systemic	mHSPC	treatments	from	a	
clinical	 decision-making	 perspective	 using	 a	 2-year	 time	 horizon.	 We	 found	 a	 high	
probability	for	a	net	clinical	benefit	for	ADT	+	abiraterone,	ADT	+	enzalutamide	and	ADT	
+	 apalutamide	 compared	 to	 ADT	 alone.	 Meanwhile,	 the	 probability	 for	 a	 net	 clinical	
benefit	was	 low	 for	ADT	+	docetaxel	 relative	 to	ADT	alone.	More	detailed	reporting	of	
HRQoL-related	outcomes	and	AEs	by	the	RCTs	could	aid	a	more	detailed	assessment	in	
these	dimensions,	as	well	as	 the	conduct	of	a	more	comprehensive	BHA.	This	analysis	
focused	mainly	on	 the	evaluation	of	 the	benefit-harm	balance	 from	a	clinical	decision-
making	perspective,	without	taking	any	cost	factors	into	account.	Since	the	BHA	pursues	
a	different	aim,	its	results	thus	should	not	be	interpreted	interchangeably	but	rather	as	
complementary	to	the	cost-effectiveness	results.	
	
In	the	cost-effectiveness	analysis,	we	related	the	clinical	benefits	of	the	systemic	mHSPC	
treatments	 to	 their	 costs	 using	 a	 15-year	 time	horizon	 from	a	 Swiss	 healthcare	 payer	
perspective.	 Our	 results	 suggested	 that	 ADT	 +	 docetaxel	 is	 a	 cost-effective	 treatment	
option	(ICER	of	CHF	18,124	per	QALY	gained	relative	to	ADT)	in	Switzerland.	We	found	
ADT	+	apalutamide	 to	 be	 a	 dominated	 strategy,	 and	 both	 ADT	+	abiraterone	 and	
ADT	+	enzalutamide	 resulting	 in	 ICERs	 above	 CHF	100,000	 per	 QALY	 gained	
(CHF	294,163/QALY	 for	ADT	+	 abiraterone	vs.	ADT	+	docetaxel,	 CHF	1,066,633/QALY	
gained	for	ADT	+	enzalutamide	vs.	ADT	+	abiraterone).	This	is	due	to	the	fact	that	costs	
for	 novel	 hormonal	 therapies	 are	 relatively	 high	 in	 comparison	 to	 the	 costs	 of	
chemotherapy.	This	was	also	reflected	 in	 the	BIA,	 suggesting	 that	 treatment	strategies	
mainly	based	on	ADT	alone	or	ADT	+	docetaxel	led	to	the	lowest	total	costs,	ranging	from	
CHF	 35.7	 million	 for	 ADT	 alone	 to	 CHF	 46.3	 million	 for	 ADT	 +	 docetaxel	 in	 2020.	
Alternative	 assumptions	 considering	 the	 use	 of	 novel	 hormonal	 treatments	 led	 to	
significantly	higher	total	costs.	
	
In	 conclusion,	 none	 of	 the	 combination	 treatments	 clearly	 performed	 better	 than	 the	
others	across	all	evaluated	dimensions.	We	found	all	evaluated	combination	treatments	
to	be	effective	options	for	prolonging	survival	in	men	with	newly	diagnosed	mHSPC,	with	
longer-term	 advantages	 in	 quality	 of	 life	 for	 ADT	 +	 abiraterone	 and	ADT	 +	 docetaxel.	
Novel	hormonal	treatments	may	provide	a	greater	net	clinical	benefit	for	patients	due	to	
higher	rates	of	severe	adverse	events	with	ADT	+	docetaxel.	In	contrast,	when	relating	the	
costs	to	the	clinical	benefit,	 the	cost-effectiveness	analysis	with	a	15-year	time	horizon	
showed	 that	ADT	+	docetaxel	 is	 the	only	 cost-effective	 treatment	option	 from	a	 Swiss	
healthcare	payer	perspective	based	on	current	drug	prices.	Novel	hormonal	therapies	are	
associated	with	 relevantly	 increased	 costs	 for	 the	 healthcare	 system.	All	 these	 factors	
need	to	be	considered	jointly	when	making	recommendations	for	the	treatment	of	newly	
diagnosed	mHSPC	in	Switzerland.	
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1.2 Executive	Summary	-	German	Version	

Einführung	
	
Prostatakrebs	 ist	 die	 häufigste	 Krebserkrankung	 bei	 Männern	 und	 stellt	 eine	 hohe	
Belastung	für	Patienten	und	Gesundheitssysteme	dar.	Prostatakrebs	zeichnet	sich	durch	
ein	relativ	langsames	Fortschreiten	der	Erkrankung	aus	und	spricht	typischerweise	gut	
auf	Behandlungen	an,	die	die	Produktion	von	Androgenen	(z.	B.	Testosteron)	reduzieren.	
Beim	 metastasierten	 hormonsensitiven	 Prostatakrebs	 (metastatic	 hormone-sensitive	
prostate	 cancer;	 mHSPC)	 gilt	 eine	 solche	 Androgen-Deprivationstherapie	 (androgen	
deprivation	 therapy;	 ADT)	 seit	 langem	 als	 Standardbehandlung.	 Patienten	mit	mHSPC	
haben	entweder	noch	nie	eine	ADT	erhalten	oder	zeigen	eine	anhaltende	Empfindlichkeit	
gegenüber	 ADT.	 mHSPC	 wird	 typischerweise	 entweder	 bei	 der	 Erstdiagnose	 von	
Prostatakrebs	 (d.h.	 de	 novo)	 oder	 als	 Progression	 nach	 lokaler	 Behandlung	 des	
Primärtumors	 (d.h.	 Progression	 nach	 vorheriger	 lokaler	 Therapie)	 diagnostiziert.	
Inzwischen	 stehen	 verschiedene	 Behandlungen	 zur	 Verfügung,	 die	 die	 Prognose	 von	
Patienten	mit	mHSPC	nachweislich	erheblich	verbessern,	wenn	sie	 in	Kombination	mit	
ADT	gegeben	werden.	
	
Die	Behandlungsoptionen	bei	mHSPC	umfassen	derzeit	ADT	allein	oder	in	Kombination	
mit	Chemotherapie	(Docetaxel),	neuen	Hormonbehandlungen	(Abirateron,	Enzalutamid	
oder	Apalutamid)	oder	Strahlentherapie.	Die	verfügbaren	Behandlungen	unterscheiden	
sich	hinsichtlich	ihrer	Auswirkung	auf	das	Überleben,	das	Fortschreiten	der	Erkrankung,	
die	 gesundheitsbezogene	 Lebensqualität,	 unerwünschten	 Nebenwirkungen	 als	 auch	
hinsichtlich	ihrer	Kosten.	Daher	wird	die	optimale	Behandlung	für	Männer	mit	mHSPC,	
die	sowohl	de	novo	diagnostiziert	oder	nach	vorheriger	 lokaler	Therapie	 fortschreiten,	
derzeit	 diskutiert.	 Dieses	 Health	 Technology	 Assessment	 (HTA)	 zielt	 darauf	 ab,	 die	
klinische	 Wirksamkeit,	 die	 Sicherheit,	 das	 Nutzen-Schaden-Verhältnis	 und	 die	
gesundheitsökonomischen	 Eigenschaften	 von	 Docetaxel,	 Abirateron,	 Enzalutamid,	
Apalutamid	 und	 Strahlentherapie	 in	 Kombination	 mit	 ADT	 untereinander	 und	 im	
Vergleich	zu	ADT	allein	bei	Patienten	mit	mHSPC	in	der	Schweiz	zu	bewerten.	
	
Methoden	
	
PICO	
Die	Population,	die	für	dieses	HTA	von	Interesse	war,	waren	erwachsene	Männer	mit	neu	
diagnostiziertem	mHSPC	-	sowohl	de	novo	diagnostiziert,	als	auch	bei	Progression	nach	
vorheriger	lokaler	Therapie	-	die	zuvor	keine	systemische	Therapie	erhalten	hatten.		
	
Wir	untersuchten	die	folgenden	Interventionen:	

• ADT	+	Docetaxel	(75mg/m2	Körperoberfläche,	verabreicht	intravenös	(i.v.)	alle	3	
Wochen	für	6	Zyklen)	+	Prednison	10mg/Tag	für	6	Zyklen	

• ADT	+	Abirateronacetat	(1.000mg/Tag	orale	Gabe	(p.o.))	+	Prednison	5mg/Tag	
• ADT	+	Enzalutamid	(160mg/Tag	p.o.)	
• ADT	+	Apalutamid	(240mg/Tag	p.o.)	

	
Bei	der	Bewertung	der	klinischen	Wirksamkeit	und	Sicherheit	haben	wir	zusätzlich	ADT	
+	 Strahlentherapie	 (externe	 Strahlentherapie	 der	 Prostata,	 gefolgt	 von	ADT	 allein)	 als	
ergänzende	 Intervention	 zu	 den	 oben	 genannten	 systemischen	mHSPC-Behandlungen	
bewertet.	
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Wir	haben	die	folgenden	Vergleichsbehandlungen	in	Betracht	gezogen:	

• ADT	allein	oder	in	Kombination	mit	Placebo	(zugelassene	Dosis).	ADT	kann	eine	
Orchiektomie	oder	eine	Behandlung	mit	Gonadotropin-Releasing-Hormon-
Agonisten	oder	-Antagonisten	beinhalten.	

• ADT	+	nicht-steroidale	Antiandrogene	der	ersten	Generation	(nsAA)	
	
Wir	haben	die	folgenden	Ergebnisse	von	Interesse	definiert:	

• Gesamtüberleben	(overall	survival;	OS)	
• Gesundheitsbezogene	Lebensqualität	(health-related	quality	of	life;	HRQoL)	

o Gesamt-HRQoL	gemessen	mit	EQ-5D,	SF-36,	EORTC	QLQ-C30	
o Prostatakrebs-spezifische	Lebensqualität	gemessen	durch:	FACT-P,	

FACIT-F,	Brief	Pain	Inventory	(BPI),	Brief	Fatigue	Inventory	(BFI).	
• Progressionsfreies	Überleben	(progression-free	survival;	PFS)	

o Primär	klinisches	(cPFS)	oder	radiologisches	PFS	(rPFS),	alternativ	
versagenfreies	Überleben	(failure-free	survival;	FFS)	oder	biochemisches	
PFS	(bPFS).	

• Unerwünschte	Ereignisse	(adverse	effects;	AEs)	
• Kosten,	qualitätsadjustierte	Lebensjahre	(quality-adjusted	life-years;	QALYs),	

inkrementelle	Kosten-Effektivitäts-Verhältnisse	(incremental	cost-effectiveness	
ratios;	ICERs)	mit	QALYs	im	Nenner	

	
Wir	hielten	die	folgenden	Untergruppen	von	Interesse	für	die	Bewertung	der	klinischen	
Wirksamkeit	und	Sicherheit:	

• High-	 vs.	 Low-Volume-Erkrankung	 (nach	CHAARTED;	High-Volume-Erkrankung	
ist	definiert	als	eines	der	beiden	folgenden	Kriterien:	viszerale	Metastasen	oder	
³	4	Knochenläsionen	mit		³	1	ausserhalb	der	Wirbelkörper	und	des	Beckens)	

• De	novo	mHPSC	vs.	Progression	nach	vorheriger	lokaler	Therapie	
• Eingeschränkte	 körperliche	 Leistungsfähigkeit	 vs.	 nicht	 eingeschränkte	

Leistungsfähigkeit	 (Eastern	 Cooperative	 Oncology	 Group	 (ECOG)	 Performance	
Status	³1	vs.	0).	

	
Bewertung	der	klinischen	Wirksamkeit	und	Sicherheit	
Wir	 führten	eine	systematische	Literaturrecherche	und	eine	anschliessende	Netzwerk-
Metaanalyse	(network	meta-analysis;	NMA)	durch,	um	Effekte	der	verschiedenen	mHSPC-
Behandlungen	 im	Vergleich	zu	ADT	allein	sowie	relativ	zueinander	zu	bestimmen.	Wir	
durchsuchten	MEDLINE,	EMBASE,	CENTRAL	und	ClinicalTrials.gov	bis	Februar	2020	und	
sichteten	Konferenzberichte	von	2016	bis	April	2020	nach	relevanten	Aufzeichnungen	
von	 randomisierten	 kontrollierten	 Studien	 (randomized	 controlled	 trials;	 RCTs).	 Wir	
führten	einen	vollständigen	standardisierten	Screening-	und	Bewertungsprozess	für	alle	
identifizierten	Referenzen	durch.	Zwei	Prüfer	untersuchten	und	extrahierten	unabhängig	
die	Daten	der	qualifizierten	RCTs.	Wir	bewerteten	die	 identifizierten	RCTs	hinsichtlich	
ihres	Verzerrungsrisikos	auf	Outcome-Ebene	unter	Verwendung	des	RoB	2.0-Tools.	
	
Wir	führten	frequentistische	NMAs	mit	zufälligen	Effekten	durch,	basierend	auf	den	von	
den	 RCTs	 berichteten	 aggregierten	 Daten.	 Wir	 bewerteten	 die	 Angemessenheit	 der	
Kombination	der	Evidenz	aus	den	verschiedenen	RCTs	in	der	Meta-Analyse	und	führten	
Sensitivitätsanalysen	 durch	 wo	 dies	 angemessen	 erschien	 (relevant	 für	 die	 RCTs	
LATITUDE,	ENZAMET	und	STAMPEDE).	Wir	haben	die	Effekte	für	ADT	+	Strahlentherapie	
separat	analysiert,	da	diese	Behandlungswahl	unabhängig	von	der	Wahl	der	systemischen	
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Behandlung	 ist	und	nur	bei	de	novo	mHSPC	 indiziert	 ist.	Für	unerwünschte	Ereignisse	
(AE)	 berechneten	 wir	 auf	 Studienebene	 Inzidenzraten,	 basierend	 auf	 den	
Studienereignissen	und	der	Personenzeit	unter	Risiko	(unter	Verwendung	der	medianen	
Nachbeobachtungszeit).	 Anschliessend	 berechneten	 wir	 Inzidenzratenverhältnisse	
(incidence	 risk	 ratios)	 auf	 Studienebene	 und	 kombinierten	 diese	mit	Hilfe	 einer	Meta-
Analyse	auf	Behandlungsebene.	Wo	eine	Meta-Analyse	nicht	möglich	war,	fassten	wir	die	
Ergebnisse	 narrativ	 zusammen.	 Zuletzt	 bewerteten	 wir	 die	 Qualität	 der	 verfügbaren	
Evidenz	für	die	kritischen	Wirksamkeitsendpunkte	gemäss	dem	GRADE-Ansatz	(Grading	
of	Recommendations	Assessment,	Development	and	Evaluation)	für	NMA.	
	
Nutzen-Schaden-Bewertung	
Die	 Nutzen-Schaden-Bewertung	 (benefit-harm	 analysis;	 BHA)	 betrachtete	 Nutzen-	 und	
Schadensendpunkte	von	ADT	+	Docetaxel,	ADT	+	Abirateron,	ADT	+	Enzalutamid	und	ADT	
+	Apalutamid,	um	die	Nutzen-Schaden	Balance	oder	den	klinischen	Nettonutzen	aus	Sicht	
der	klinischen	Entscheidungsfindung	zu	bestimmen.	Wir	verwendeten	einen	von	Gail	et	
al.	 entwickelten	 Ansatz,	 welcher	 ermöglichte,	 das	 Nutzen-Schaden	 Verhältnis	 der	
verschiedenen	 systemischen	 mHSPC-Behandlungen	 unter	 gleichzeitiger	
Berücksichtigung	der	relativen	Behandlungseffekte,	des	Basisrisikos	für	die	Endpunkte	
sowie	der	relativen	Wichtigkeit	der	Endpunkte	(Patientenpräferenzen)	zu	bewerten.		
	
Wir	 verwendeten	 die	 Risikoreduktion	 der	 Gesamttodesfälle	 (d.h.	 die	 durch	 die	
Behandlung	verhinderten	Todesfälle)	als	Nutzen	im	Modell	sowie	Grad	1-2	AEs	und	Grad	
3-4	 AEs	 (gemäss	 den	 Common	 Terminology	 Criteria	 for	 Adverse	 Events	 (CTCAE))	 als	
Schaden.	Wir	haben	die	folgenden	Parameter	für	unsere	Analyse	verwendet:		

• Relative	Behandlungseffekte:	Es	wurden	Inzidenzratenverhältnisse	berechnet,	um	
die	Risikoreduktion	der	Gesamttodesursache	sowie	das	Exzessrisiko	für	Schäden	
(d.	h.	Grad	1-2	und	Grad	3-4	AEs)	zu	schätzen,	basierend	auf	Daten,	die	im	Rahmen	
der	 systematischen	 Übersichtsarbeit	 und	 der	 Netzwerk-Metaanalyse	 erhoben	
wurden	(siehe	Bewertung	der	klinischen	Wirksamkeit	und	Sicherheit).	

• Basisrisiko	 für	 die	 Endpunkte:	 Wir	 verwendeten	 die	 durchschnittlichen	
Gesamttodesraten	sowie	die	Raten	für	Grad	1-2	und	Grad	3-4	AEs,	berechnet	aus	
den	 RCT-Daten	 für	 Patienten,	 welche	 nur	 mit	 ADT	 behandelt	 wurden	
(Gesamttodesrate:	8,9	pro	1.000	Patientenmonate,	95%	CI	7,1	bis	11,1;	Grad	1-2	
AEs:	21,6	pro	1.000	Patientenmonate,	95%	CI	13,5	bis	34,5;	und	Grad	3-4	AEs:	10,4	
pro	1.000	Patientenmonate,	95%	CI	5,8	bis	18,8).	

• Präferenzgewichte:	 Patientenpräferenzen	 oder	 Präferenzgewichte	 stellen	 die	
relative	 Wichtigkeit	 (bzw.	 den	 Schweregrad)	 von	 Ereignissen	 dar,	 wobei	 ein	
höherer	Wert	bedeutet,	dass	Patienten	eine	grössere	Präferenz	für	die	Vermeidung	
des	 Ereignisses	 haben.	 Aufgrund	 des	 Mangels	 an	 empirischer	 Evidenz	 zu	
Patientenpräferenzen	aus	Studien	beim	mHSPC	haben	wir	generische	Werte	für	
den	Gesamttod	(1,00	auf	einer	Skala	von	0	bis	1),	Grad	1-2	AE	(0,18)	und	Grad	3-4	
AE	(0,53)	verwendet.	Diese	Gewichte	basieren	auf	Werten,	die	zuvor	in	BHAs	in	
anderen	Entscheidungskontexten,	einschliesslich	Brustkrebs,	verwendet	wurden.	
Diese	 wurden	 dann	 auf	 ihre	 Übertragbarkeit	 basierend	 auf	 Schweregrad	 und	
Konsequenzen	 für	 die	 Patienten	 bewertet	 und	 mit	 der	 begrenzt	 verfügbaren	
Evidenz	aus	Präferenzstudien	verglichen.	

• Zeithorizont:	 Der	 kumulative	 klinische	 Nettonutzen	 der	 mHPSC-Behandlungen	
wurde	 über	 einen	 Zeithorizont	 von	 24	 Monaten	 bewertet.	 Dieser	 Zeithorizont	
entsprach	dem	medianen	progressionsfreien	Überleben	von	mHSPC-Patienten	auf	
Basis	der	gepoolten	RCTs	aus	der	ökonomischen	Bewertung	innerhalb	dieses	HTA.	
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Unter	 Annahme	 konstanter	 Raten	 der	 Gesamttodesfällen	 und	 der	 AE	 über	 24	Monate	
wurden	 die	 kumulativen	 Risiken	 dieser	 Endpunkte	 unter	 Verwendung	 eines	
exponentiellen	Modells	für	eine	theoretische	Kohorte	von	1.000	Patienten	geschätzt,	die	
eine	 Kombinationsbehandlung	 gegen	 mHSPC	 erhielten.	 Die	 erwarteten	 kumulativen	
Risiken	der	Endpunkte	wurden	zudem	auch	für	eine	gleich	grosse	Kohorte	geschätzt,	die	
nur	 mit	 ADT	 behandelt	 wurde.	 Dann	 wurden	 die	 absoluten	 Unterschiede	 in	 den	
Inzidenzraten	der	Endpunkte	mit	und	ohne	Interventionen	berechnet	und	anschliessend	
individuell	auf	Basis	der	Präferenzgewichte	für	diese	Endpunkte	gewichtet.	Die	Schätzer	
jedes	Nutzen-	und	Schaden-Endpunktes	wurden	zu	einem	Nutzen-Schaden-Index	oder	
klinischen	Nettonutzen	addiert.	Der	Index	zeigt	an,	ob	der	Nutzen	die	Schäden	überwiegt	
(positiver	Index)	oder	umgekehrt	(negativer	Index),	oder	ob	weder	Nutzen	noch	Schaden	
überwiegen	 (Index	 gleich	 Null).	 Die	 Analyse	 wurde	 stochastisch	 mit	 100.000	
Wiederholungen	 durchgeführt,	 wobei	 die	 Unsicherheit	 der	 Parameterschätzungen	
berücksichtigt	wurde,	um	eine	Verteilung	des	Nutzen-Schaden-Index	zu	generieren.	Aus	
der	Verteilung	des	Index	berechneten	wir	die	Wahrscheinlichkeit,	dass	Patienten,	die	die	
Interventionen	 erhielten,	 einen	 klinischen	 Nettonutzen	 erfahren	 würden.	 Eine	
Wahrscheinlichkeit	über	60%	wurde	als	klinischer	Nettonutzen	 (oder	mehr	klinischer	
Nutzen	 als	 Schaden)	 interpretiert,	 unter	 40%	 als	 Nettoschaden	 (weniger	 Nutzen	 als	
Schaden),	 und	 zwischen	 40%	 und	 60%	 als	 weder	 schädlich	 noch	 nützlich.	 Zusätzlich	
schätzten	wir	die	absoluten	erwarteten	Ereignisse	für	Gesamttod	und	Grad	1-2	AE	und	
Grad	3-4	AE	über	den	24-Monats-Zeithorizont.	Da	die	Nutzen-Schaden-Analyse	in	hohem	
Masse	von	der	Auswahl	der	Evidenz	für	die	Eingangsparameter	abhängt,	testeten	wir	die	
Sensitivität	des	klinischen	Nettonutzens	für	verschiedene	alternative	Schätzungen.	Dazu	
gehörten	 die	 Verwendung	 eines	 längeren	 Zeithorizonts	 (60	 Monate),	 niedrigere	
Präferenzgewichte	 (0,05	 für	 Grad	 1-2	 AE	 und	 0,25	 für	 Grad	 3-4	 AE),	 eine	 höhere	
Gesamttodesrate	(17,9	pro	1.000	Patientenmonate;	aggregierte	Schätzung	basierend	auf	
gepoolten	 rekonstruierten	 RCT-Daten	 aus	 der	 gesundheitsökonomischen	 Bewertung),	
alternative	Masse	 für	 den	 relativen	 Behandlungseffekt	 basierend	 auf	 einer	 Netzwerk-
Meta-Analyse	 sowie	 der	 Ausschluss	 von	 RCTs	 mit	 Unsicherheiten	 bezüglich	 der	
Verwendung	der	berichteten	Daten	(z.B.	LATITUDE,	ENZAMET).	
	
Gesundheitsökonomische	Literaturrecherche	
Für	die	systematische	Literaturrecherche	gesundheitsökonomischer	Studien	wurde	eine	
Suchstrategie	entwickelt,	um	alle	relevanten	Referenzen	in	MEDLINE,	EMBASE	und	der	
Cochrane	Library	zu	identifizieren.	Die	Suchstrategie	wurde	durch	eine	Kombination	des	
Suchstrings,	der	im	klinischen	Teil	dieses	Bewertungsberichts	verwendet	wurde,	sowie	
von	 veröffentlichten	 Suchstrategien	 für	 gesundheitsökonomische	 Analysen	 erstellt.	 Es	
wurde	 ein	 zweistufiger	 Prozess	 bestehend	 aus	 Titel/Abstract-	 und	 Volltextscreening	
durchgeführt.	 Die	 Datenextraktion	 und	 Qualitätsbewertung	 gemäss	 der	 24	 Punkte	
umfassenden	 Checkliste	 der	 Consolidated	 Health	 Economic	 Evaluation	 Reporting	
Standards	 (CHEERS)	 wurde	 für	 alle	 Artikel	 durchgeführt,	 die	 über	 eine	 umfassende	
gesundheitsökonomische	 Evaluationsstudie	 berichten.	 Demographische	 Daten	 der	
Studienpopulation	 und	 die	 Studiencharakteristika	 wurden	 zusammengefasst.	 Die	
Messung	 und	 Quellen	 der	 klinischen	 Wirksamkeit	 und	 der	 Kosten	 wurden	
zusammengefasst	 und	 die	 Ergebnisse	 der	 Kosten-Effektivitäts-Analysen	 verschiedener	
Behandlungsvergleiche	 wurden	 sowohl	 in	 Bezug	 auf	 die	 einzelnen	 Studien,	 wie	 auch	
studienübergreifend	beschrieben.	
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Kosten-Wirksamkeits-Analyse	
Wir	 analysierten	 das	 Kosten-Wirksamkeits-Verhältnis	 der	 ADT	 und	 der	 vier	 ADT-
Kombinationsstrategien	(ADT	mit	Docetaxel,	Abirateron,	Enzalutamid	oder	Apalutamid)	
aus	der	Perspektive	der	Schweizer	Kostenträger	im	Gesundheitswesen.	Zu	diesem	Zweck	
entwickelten	wir	ein	3-Stadien-Markov-Kohorten-Simulationsmodell	mit	sich	gegenseitig	
ausschliessenden	Gesundheitszuständen:	progressionsfreie	Erkrankung,	fortgeschrittene	
Erkrankung	 (progressed	 disease;	 PD)	 und	Tod.	 Aufgrund	 der	 schlechten	 Prognose	 von	
mHSPC-Patienten	 und	 basierend	 auf	 einer	 Extrapolation	 von	 gepoolten	 RCT	
Überlebensdaten,	 die	 in	 diese	 Bewertung	 einbezogen	 wurden,	 wählten	 wir	 einen	
Zeithorizont	von	15	Jahren.	Das	Modell	verwendete	ausserdem	eine	Diskontierungsrate	
von	3	%	für	Kosten	und	Effekte	und	eine	Zykluslänge	von	1	Monat.	Wir	nahmen	an,	dass	
Patienten	 nach	 dem	 Fortschreiten	 der	 Erkrankung	 zum	 kastrationsresistenten	
Prostatakarzinom	 (CRPC)	 entweder	 eine	 palliative	 Versorgung,	 oder	 eine	 oder	 zwei	
weitere	Behandlungslinien	 erhalten	würden,	 letztere	wiederum	gefolgt	 von	palliativer	
Behandlung.	
	
Um	 die	 Übergangswahrscheinlichkeiten	 für	 das	 gesundheitsökonomische	 Modell	 zu	
erhalten,	 führten	wir	 eine	Meta-Analyse	 (Cox-Frailty-Modell)	 von	 rekreierten	OS-	 und	
PFS-Kurven	für	die	ADT-Behandlung	aus	mehreren	RCTs	durch.	Dazu	digitalisierten	wir	
die	publizierten	OS-	und	PFS-Kurven	und	rekreierten	individuelle	Patientendaten	(IPD).	
Wir	 extrapolierten	 die	 gepoolten	 OS-	 und	 PFS-Kurven	 unter	 ADT	 auf	 den	 15-Jahres-
Zeithorizont	 mit	 der	 am	 besten	 passenden	 parametrischen	 Verteilung.	 Für	 die	
Interventionsstrategien	erhielten	wir	OS-	und	PFS-Kurven,	indem	wir	die	gepoolten	ADT-
Kurven	mit	dem	 jeweiligen	Behandlungseffekt	 (Hazard	Ratio	 (HR))	kombinierten.	Wir	
verwendeten	HRs	aus	der	NMA	des	klinischen	Teils,	basierend	auf	aggregierten	Daten,	
aber	auch	aus	einem	eigenen	(Cox	mixed	effects)	Modell,	das	wiederum	auf	rekreierten	
IPD-Daten	basierte	und	alle	Behandlungsstrategien	einschloss.	
	
Medikamentenkosten	 sowie	 stationäre	 und	 ambulante	 Kosten	 wurden	 offiziellen	 und	
öffentlich	 zugänglichen	 Schweizer	 Quellen	 entnommen.	 Wir	 verwendeten	 publizierte	
Nutzwerte	 für	die	verschiedenen	Gesundheitszustände	und	basierten	die	AE-Raten	auf	
einer	Meta-Analyse	des	klinischen	Teils.	Wir	konsultierten	zwei	medizinische	Experten	
aus	 der	 Schweiz,	 um	 angemessenen	 Werte	 und	 Annahmen	 für	 den	 Schweizer	
Ressourcenverbrauch	 zu	 erhalten.	 Um	 Parameter-	 und	 Strukturunsicherheiten	 zu	
untersuchen,	 führten	 wir	 deterministische	 und	 probabilistische	 Sensitivitätsanalysen	
sowie	mehrere	Szenarioanalysen	durch.	
	
Budget-Impact-Analyse	
Die	Budget-Impact-Analyse	wurde	in	zwei	Hauptschritten	durchgeführt.	Zunächst	wurde	
die	 Gesamtzahl	 der	 betroffenen	 Patienten	 pro	 Jahr	 in	 der	 Schweiz	 geschätzt,	 wobei	
Patienten	mit	 neu	 diagnostiziertem	 Prostatakrebs	 (d.	 h.	 inzidente	 Fälle,	 die	 direkt	 als	
mHSPC	 eingestuft	 wurden)	 und	 bereits	 bekannte	 Prostatakrebspatienten,	 die	 eine	
Progression	 nach	 einer	 vorherigen	 lokalen	 Therapie	 hatten	 (d.	 h.	 prävalente	 Fälle),	
berücksichtigt	wurden.	Dazu	wurden	nationale	Daten	zur	Prostatakrebs-Inzidenz	und	-
Prävalenz	mit	international	publizierten	Informationen	kombiniert.	Alle	Schätzer	wurden	
um	die	berichtete	und	geschätzte	Altersverteilung	der	Schweizer	Männer	adjustiert.	 In	
einem	 zweiten	 Schritt	 wurde	 die	 geschätzte	 Anzahl	 der	 betroffenen	 Patienten	 mit	
undiskontierten	 Kostenschätzungen	 für	 die	 ersten	 fünf	 Jahre	 nach	 Diagnose	 aus	 der	
Kosten-Effektivitäts-Analyse	kombiniert.	Kosten	auf	nationaler	Ebene	wurden	aus	Sicht	
der	Schweizer	Kostenträger	im	Gesundheitswesen	bis	2030	geschätzt.		
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Da	 kaum	 Informationen	 über	 die	 Verteilung	 der	 verschiedenen	 Behandlungen	 bei	
mHSPC-Patienten	 verfügbar	 waren	 und	 der	 Marktzugang	 der	 untersuchten	
Behandlungen	 in	 verschiedenen	 Jahren	 erfolgte,	 verwendeten	 wir	 eine	
Standardbehandlungsannahme,	 die	 die	 klinische	 Praxis	 vor	 der	 Marktzulassung	 von	
Abirateron,	 Enzalutamid	 und	 Apalutamid	 repräsentieren	 sollte:	 50%	 der	 Patienten	
würden	ADT	allein	erhalten,	während	50%	ADT	+	Docetaxel	erhalten	würden.	Mehrere	
alternative	Annahmen,	einschliesslich	Monotherapien	(z.B.	alle	Patienten	erhalten	ADT	+	
Abirateron)	und	Kombinationen	(z.B.	50%	ADT	allein,	25%	ADT	+	Docetaxel,	25%	ADT	+	
Abirateron),	 wurden	 analysiert.	 Für	 alle	 Analysen	 wurden	 feste	 Marktanteile	
angenommen,	 d.h.	 es	 wurde	 über	 den	 gesamten	 Zeithorizont	 der	 Analyse	 der	 gleiche	
anteilige	 Behandlungsprozentsatz	 angenommen.	 Darüber	 hinaus	wurde	 angenommen,	
dass	 die	 Patienten	 nicht	 zwischen	 verschiedenen	 Behandlungsstrategien	 wechseln	
würden.	
	
Ergebnisse	&	Diskussion	
	
Bewertung	der	klinischen	Wirksamkeit	und	Sicherheit	
Wir	haben	2724	unterschiedliche	Referenzen	gescreent	und	acht	geeignete	Studien	für	
den	 Einschluss	 in	 unsere	 systematische	 Übersicht	 und	 Netzwerk-Metaanalyse	
identifiziert.	Wir	 fanden	drei	RCTs,	 die	ADT	+	Docetaxel	 (GETUG-AFU	15,	 CHAARTED,	
STAMPEDE	Arm	C)	untersuchten,	 zwei,	 die	ADT	+	Abirateron	 (LATITUDE,	 STAMPEDE	
Arm	 G),	 ADT	 +	 Enzalutamid	 (ENZAMET,	 ARCHES)	 und	 ADT	 +	 Strahlentherapie	
(STAMPEDE	Arm	H,	HORRAD)	untersuchten,	und	eine	für	ADT	+	Apalutamid	(TITAN).	Die	
medianen	Nachbeobachtungszeiten	 lagen	zwischen	14.4	und	83,9	Monaten.	LATITUDE	
schloss	nur	Hochrisikopatienten	ein,	ENZAMET	erlaubte	den	gleichzeitigen	Einsatz	von	
Docetaxel	und	verwendete	eine	Kombination	aus	ADT	+	nsAA	als	Vergleichsintervention,	
und	 STAMPEDE	 schloss	 auch	 nicht-metastatische	 Hochrisikopatienten	 ein	 (Daten	 für	
metastasierte	Patienten	waren	allerdings	in	der	Regel	verfügbar).	
	
In	 der	 NMA	 zeigten	 alle	 systemischen	 mHSPC-Behandlungen	 einen	 statistisch	
signifikanten	 Überlebensvorteil	 im	 Vergleich	 zu	 ADT	 allein.	 Die	 Analysen	 ergaben	 ein	
Hazard	Ratio	(HR)	von	0,77	(95%	Konfidenzintervall	(CI)	0,69	bis	0,85;	p<0,001)	für	ADT	
+	Docetaxel,	ein	HR	von	0,66	(95%	CI	0,58	bis	0,74;	p<0.001)	für	ADT	+	Abirateron,	ein	
HR	von	0,63	(95%	CI	0,48	bis	0,83;	p<0,001)	für	ADT	+	Enzalutamid	und	ein	HR	von	0,65	
(95%	CI	0,53	bis	0,79;	p<0,001)	für	ADT	+	Apalutamid,	jeweils	im	Vergleich	zu	ADT	allein.	
Keiner	 der	 Vergleiche	 zwischen	 den	 verschiedenen	 Interventionen	 zeigte	 einen	
statistisch	 signifikanten	 Überlebensvorteil	 einer	 systemischen	 mHSPC-
Kombinationsbehandlung	gegenüber	einer	anderen.	In	Sensitivitätsanalysen	zeigten	sich	
erhebliche	 Unsicherheiten	 bezüglich	 der	 Evidenz	 aus	 ENZAMET	 aufgrund	 der	 zuvor	
diskutierten	 Probleme	 sowie	 relevanter	 Unterschiede	 in	 den	 Überlebenseffekten	 im	
Vergleich	zur	ARCHES-Studie,	welche	auch	einen	relevanten	Einfluss	auf	die	Rangfolge	
der	 Behandlungsstrategien	 hatte.	 Für	 ADT	 +	 Strahlentherapie	 fanden	 wir	 keinen	
statistisch	signifikanten	Vorteil	für	das	Überleben	in	der	Gesamtpopulation	von	mHSPC	
Patienten	 (HR	 0,91;	 95%	 CI	 0,92	 bis	 1,03;	 p=0,15).	 Wir	 bewerteten	 die	 Qualität	 der	
Evidenz	 als	 hoch	 für	 ADT	 +	 Docetaxel	 und	 ADT	 +	 Apalutamid,	 moderat	 für	 ADT	 +	
Abirateron	und	ADT	+	Strahlentherapie	und	niedrig	für	ADT	+	Enzalutamid.	
	
In	Subgruppenanalysen	fanden	wir	einen	statistisch	signifikanten	Überlebensvorteil	für	
alle	neuen	Hormonbehandlungen,	aber	keinen	statistisch	signifikanten	Effekt	für	ADT	+	
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Docetaxel	 in	 der	 Subgruppe	 mit	 geringem	 Volumen,	 während	 alle	 systemischen	
Kombinationsbehandlungen	einen	statistisch	signifikanten	Überlebensvorteil	gegenüber	
ADT	 allein	 in	 der	 Subgruppe	 mit	 hohem	 Volumen	 zeigten.	 Während	 klinische	
Praxisleitlinien	 derzeit	 jede	 der	 systemischen	 Behandlungen	 im	 mHSPC-Setting	
unabhängig	 von	 der	 Krankheitslast	 empfehlen,	 legt	 der	 Expertenkonsens	 zunehmend	
eine	Präferenz	für	eine	der	neuen	Hormonbehandlungen	im	Low-Volume-Setting	nahe.	
Für	ADT	+	Strahlentherapie	wurde	ein	statistisch	signifikanter	Effekt	 im	Low-Volume-
Setting	beobachtet,	jedoch	nicht	für	High-Volume	de	novo	mHSPC.	Dies	steht	im	Einklang	
mit	den	aktuellen	Praxisleitlinien,	die	den	Einsatz	von	Strahlentherapie	in	Kombination	
mit	ADT	nur	bei	Low-Volume	de	novo	mHSPC	empfehlen.	
	
Daten	 zu	HRQoL-bezogenen	Endpunkten	wurden	 von	 den	 eingeschlossenen	RCTs	 viel	
seltener	und	wesentlich	weniger	konsistent	berichtet.	Wir	bewerteten	das	Risiko	einer	
Verzerrung	 als	 moderat	 bis	 hoch	 in	 fünf	 von	 acht	 Studien.	 Für	 ADT	 +	 Docetaxel	
berichteten	 die	 Studien	 relativ	 konsistent	 über	 eine	 niedrigere	 HRQoL	 und	 höhere	
Fatigue-Scores	während	der	ersten	3-6	Monate	der	Behandlung,	die	mit	akuten	Effekten	
der	Chemotherapie	in	Verbindung	gebracht	wurden.	Sie	zeigten	aber	eine	höhere	HRQoL	
nach	einem	Jahr	der	Behandlung	im	Vergleich	zu	ADT	allein.	Für	ADT	+	Abirateron	zeigte	
die	 LATITUDE-Studie	 deutliche,	 statistisch	 signifikante	 Vorteile	 bezüglich	 HRQoL,	
Müdigkeit	und	Schmerzen	bis	zu	2,5	 Jahren	 im	Vergleich	zu	ADT	allein.	Daten	aus	der	
STAMPEDE-Studie	zeigten	ausserdem	einen	Vorteil	von	ADT	+	Abirateron	gegenüber	ADT	
+	Docetaxel	 für	die	ersten	6	Monate,	 jedoch	nicht	zu	späteren	Zeitpunkten.	Für	ADT	+	
Enzalutamid	zeigte	die	ENZAMET-Studie	einen	Vorteil	gegenüber	ADT	+	nsAA	bezüglich	
Müdigkeit,	kognitiver	und	körperlicher	Funktion,	 jedoch	nicht	 in	den	globalen	HRQoL-
Werten.	Hingegen	zeigte	die	ARCHES-Studie	über	zwei	Jahre	keinen	Unterschied	in	der	
HRQoL	zwischen	ADT	+	Enzalutamid	und	ADT	allein.	Für	ADT	+	Apalutamid	wurde	kein	
Unterschied	in	der	HRQoL	im	Vergleich	zu	ADT	allein	beobachtet.	Für	die	Behandlung	mit	
ADT	+	Strahlentherapie	waren	keine	Daten	zur	HRQoL	verfügbar.	
	
Bezüglich	PFS	fanden	wir	eine	statistisch	signifikant	längere	Zeit	bis	zur	Progression	für	
alle	 systemischen	 mHSPC-Behandlungen	 im	 Vergleich	 zu	 ADT	 allein.	 Die	 neuen	
hormonellen	Behandlungen	hatten	einen	statistisch	signifikant	stärkeren	Effekt	als	ADT	
+	 Docetaxel,	 aber	 es	 wurde	 kein	 statistisch	 signifikanter	 Unterschied	 zwischen	 den	
hormonellen	Behandlungen	festgestellt.	
	
Hinsichtlich	der	AE	zeigten	unsere	Analysen	eine	statistisch	signifikant	höhere	Häufigkeit	
von	AE	jeglichen	Grades	für	ADT	+	Docetaxel	im	Vergleich	zu	ADT	allein,	hauptsächlich	
bedingt	durch	höhere	Inzidenzraten	von	Grad	3-5	AEs.	Die	höhere	Rate	an	AE	ist	durch	
die	 akuten	 Auswirkungen	 der	 Chemotherapie	 in	 den	 ersten	 Behandlungsmonaten	 zu	
erklären.	Für	ADT	+	Abirateron	fanden	wir	eine	geringere	Inzidenz	von	Grad	1-2	AEs,	aber	
eine	höhere	Inzidenz	von	Grad	3-5	AEs	als	für	ADT	allein,	was	zu	einer	vergleichbaren	
Inzidenz	von	AEs	jeden	Grades	führte.	Sowohl	für	ADT	+	Enzalutamid	als	auch	für	ADT	+	
Apalutamid	 wurde	 kein	 statistisch	 signifikanter	 Unterschied	 in	 den	 AE-Raten	 im	
Vergleich	 zur	 alleinigen	 ADT	 beobachtet.	 Für	 ADT	 +	 Strahlentherapie	 waren	 nur	
begrenzte	Daten	verfügbar,	die	vergleichbare	AE-Raten	des	Grades	3-5	wie	für	ADT	allein	
zeigten.	 Es	 ist	 wichtig	 zu	 beachten,	 dass	 die	 Studien	 statistisch	 nicht	 stark	 genug	
(gepowert)	waren,	um	Unterschiede	in	den	AE-Inzidenzraten	zu	zeigen,	wobei	die	Studien	
zu	ADT	+	Docetaxel	und	ADT	+	Abirateron	eine	höhere	Präzision	erreichten	und	somit	
eher	 einen	 statistisch	 signifikanten	 Unterschied	 fanden.	 Darüber	 hinaus	 beruht	 der	
Vergleich	 zwischen	 den	 verschiedenen	 Behandlungen	 auf	 der	 Annahme,	 dass	 die	 AE-
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Inzidenzen	über	die	Zeit	konstant	sind,	was	sich	auf	die	Evaluation	von	ADT	+	Docetaxel	
ungünstig	auswirken	kann.	Und	schliesslich	muss	die	standardmässige	Ko-Behandlung	
von	ADT	+	Abirateron	mit	Prednison	als	zusätzlicher	Faktor	berücksichtigt	werden,	der	
den	Vergleich	zwischen	den	Behandlungen	beeinflussen	kann.	
	
Zusammenfassend	 zeigte	 unsere	 Bewertung	 der	 klinischen	 Effektivität,	 dass	 ADT	 +	
Docetaxel,	ADT	+	Abirateron,	ADT	+	Enzalutamid	und	ADT	+	Apalutamid	alle	wirksam	zu	
sein	 scheinen,	 um	 das	 Überleben	 bei	 neu	 diagnostizierten	 mHSPC-Patienten	 zu	
verbessern.	 Darüber	 hinaus	 zeigten	 wir	 einen	 Überlebensvorteil	 mit	 ADT	 +	
Strahlentherapie	 bei	 Low-Volume	 de	 novo	 mHSPC-Patienten.	 Während	 wir	 keinen	
statistisch	 signifikanten	 Vorteil	 einer	 systemischen	 mHSPC-Kombinationsbehandlung	
gegenüber	 einer	 anderen	 fanden,	 schienen	 die	 neuen	 hormonellen	 Behandlungen	
generell	 einen	 grösseren	 Überlebensvorteil	 zu	 haben	 und	 hatten	 einen	 statistisch	
signifikant	 grösseren	 Effekt	 auf	 das	 PFS	 im	 Vergleich	 zu	 ADT	 +	 Docetaxel.	 Eine	
Verbesserung	der	 längerfristigen	HRQoL	wurde	 für	ADT	+	Abirateron	 im	Vergleich	 zu	
ADT	allein	gezeigt,	während	ADT	+	Docetaxel	zu	einer	kurzfristigen	Verschlechterung	der	
HRQoL	zu	führen	schien,	aber	 längerfristig	zu	einer	besseren	Erhaltung	der	HRQoL	als	
ADT	 allein.	 Wir	 fanden	 keinen	 konsistenten	 Effekt	 auf	 die	 Gesamt-HRQoL	 für	 ADT	 +	
Enzalutamid	und	ADT	+	Apalutamid	im	Vergleich	zu	ADT	allein.	Darüber	hinaus	zeigte	
unsere	Auswertung	von	AE	höhere	Raten	von	schweren	AE	für	ADT	+	Docetaxel	und	ADT	
+	 Abirateron	 im	 Vergleich	 zur	 alleinigen	 ADT,	 während	 die	 AE-Inzidenz	 für	 ADT	 +	
Enzalutamid	 und	 ADT	 +	 Apalutamid	 geringer	 zu	 sein	 schien.	 Detailliertere	 Daten	 zu	
HRQoL	 und	 AE	 innerhalb	 und	 zwischen	 verschiedenen	 Patientenuntergruppen	wären	
notwendig,	 um	 die	 relative	 Wirksamkeit	 der	 Behandlungen	 für	 diese	 wichtigen	
Endpunkte	besser	beurteilen	zu	können.	
	
Nutzen-Schaden-Bewertung	
In	der	Nutzen-Schaden-Bewertung	zeigten	mHSPC-Patienten,	die	mit	ADT	+	Abirateron,	
ADT	+	Enzalutamid	und	ADT	+	Apalutamid	behandelt	wurden,	nach	24	Monaten	einen	
klinischen	Nettonutzen	im	Vergleich	zu	Patienten,	die	nur	mit	ADT	behandelt	wurden.	Die	
Wahrscheinlichkeit	für	einen	klinischen	Nettonutzen	lag	bei	97,5%	für	ADT	+	Abirateron,	
83,3%	für	ADT	+	Enzalutamid	und	89,4%	für	ADT	+	Apalutamid.	Dagegen	war	es	deutlich	
unwahrscheinlicher,	dass	der	Nutzen	von	ADT	+	Docetaxel	die	Nachteile	der	Behandlung	
überwiegt	 (Wahrscheinlichkeit	 von	 14,9%	 für	 einen	 klinischen	 Nettonutzen).	 Die	
ungünstige	Nutzen-Schaden-Balance	für	ADT	+	Docetaxel	war	teilweise	auf	die	geringere	
relative	 Risikoreduktion	 für	 die	 Gesamtmortalität	 zurückzuführen,	 wurde	 aber	
hauptsächlich	durch	die	höheren	Raten	von	AE	bestimmt,	welche	den	Nutzen	aufhoben.	
	
Wir	 führten	 mehrere	 Sensitivitätsanalysen	 durch,	 welche	 nicht	 zu	 anderen	
Schlussfolgerungen	 führten.	 Bei	 Verwendung	 eines	 längeren	 Zeithorizonts	 von	 60	
Monaten	 beobachteten	 wir	 eine	 höhere	 Wahrscheinlichkeit	 für	 einen	 klinischen	
Nettonutzen	im	Vergleich	zu	einem	Zeithorizont	von	24	Monaten	für	alle	Behandlungen.	
Die	Wahrscheinlichkeit	für	einen	Nettonutzen	lag	bei	92,0%	für	ADT	+	Abirateron,	91,3%	
für	ADT	+	Enzalutamid	und	98,0%	für	ADT	+	Apalutamid.	Die	Nutzen-Schaden-Bilanz	für	
ADT	 +	 Docetaxel	 blieb	 ungünstig	 mit	 einer	 ähnlichen	 Wahrscheinlichkeit	 für	 einen	
klinischen	 Nettonutzen	 wie	 nach	 24	 Monaten	 (15,1%).	 Während	 der	 Anstieg	 der	
Wahrscheinlichkeit	 für	 einen	 klinischen	Nettonutzen	 nur	 vernachlässigbar	war,	 zeigte	
der	 absolute	 klinische	 Nettonutzen	 einen	 grösseren	 Anstieg	 bei	 einem	 längeren	
Zeithorizont.	So	stieg	die	Zahl	der	Äquivalente	von	verhinderten	Todesfällen	bei	den	mit	
ADT	+	Abirateron	behandelten	Patienten	von	17	 (nach	24	Monaten)	 auf	36	pro	1.000	
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Patienten	 (nach	 60	 Monaten).	 In	 ähnlicher	Weise	 stieg	 die	 Zahl	 der	 Äquivalente	 von	
verhinderten	Todesfällen	bei	den	mit	ADT	+	Enzalutamid	behandelten	Patienten	von	45	
nach	24	Monaten	auf	80	pro	1.000	Patienten	nach	60	Monaten	und	bei	den	mit	ADT	+	
Apalutamid	behandelten	Patienten	von	46	nach	24	Monaten	auf	90	pro	1.000	Patienten	
nach	60	Monaten.	Wir	fanden	jedoch,	dass	Patienten,	die	mit	ADT	+	Docetaxel	behandelt	
wurden,	 eher	 einen	Netto-Schaden	 erlitten,	 der	 254	Äquivalenten	 von	Todesfällen	 bei	
1.000	mHSPC-Patienten	nach	24	Monaten	und	169	bei	1.000	Patienten	nach	60	Monaten	
entspricht.	
	
In	einer	weiteren	Sensitivitätsanalyse	haben	wir	deutlich	niedrigere	Präferenzgewichte	
für	AE	angenommen,	also,	dass	die	Patienten	weit	weniger	besorgt	über	AE	sind	als	in	der	
Hauptanalyse.	 Diese	 Analyse	 ergab	 ein	 günstigeres	 Nutzen-Schaden-Profil	 für	 alle	
Behandlungen,	mit	sowohl	einem	höheren	klinischen	Nettonutzen	als	auch	einer	höheren	
Wahrscheinlichkeit,	 einen	 klinischen	 Nettonutzen	 zu	 erfahren.	 Allerdings	 überschritt	
ADT	 +	 Docetaxel	 immer	 noch	 nicht	 den	 Schwellenwert	 der	Wahrscheinlichkeit,	 einen	
klinischen	Nettonutzen	zu	erfahren	(16,4%).	
	
Wir	 untersuchten	 auch	 die	 Sensitivität	 der	 Ergebnisse	 unter	 Verwendung	
unterschiedlicher	 Datengrundlagen	 im	Modell.	Wenn	 die	 Evidenz	 aus	 GETUG-AFU	 15,	
CHAARTED,	LATITUDE	und	ENZAMET	weggelassen	wurde,	war	die	Wahrscheinlichkeit	
für	 einen	 klinischen	 Nettonutzen	 vergleichbar	 mit	 der	 primären	 Analyse	 für	 ADT	 +	
Abirateron,	während	die	Wahrscheinlichkeit	für	einen	klinischen	Nettonutzen	sowohl	für	
ADT	+	Docetaxel	 (2,5%	vs.	14,9%)	als	auch	 für	ADT	+	Enzalutamid	(78,3%	vs.	89,4%)	
relevant	 niedriger	 war.	 Während	 ADT	 +	 Enzalutamid	 insgesamt	 einen	 klinischen	
Nettonutzen	zeigte,	hing	die	Nutzen-Schaden-Balance	wesentlich	von	der	Beurteilung	der	
Angemessenheit	 des	 Einbezugs	 der	 ENZAMET	 Daten	 ab.	 In	 einer	 weiteren	
Sensitivitätsanalyse,	 die	 deutlich	 höhere	 Mortalitätsraten	 auf	 Basis	 gepoolter	 und	
rekonstruierter	 Daten	 aus	 der	 ökonomischen	 Analyse	 annahm,	 zeigte	 die	 Nutzen-
Schaden-Bewertung	einen	deutlicheren	klinischen	Nettonutzen	bei	allen	Kombinations-
Behandlungen,	mit	einem	fast	doppelt	so	hohen	klinischen	Nettonutzen	im	Vergleich	zur	
Hauptanalyse.	
	
Insgesamt	 zeigte	 die	 Nutzen-Schaden-Bewertung	 die	 höchste	 Wahrscheinlichkeit	 für	
einen	klinischen	Nettonutzen	für	ADT	+	Apalutamid,	gefolgt	von	ADT	+	Abirateron	und	
ADT	+	Enzalutamid.	Während	die	Rangfolge	dieser	neuen	Hormonbehandlungen	in	den	
Sensitivitätsanalysen	 leicht	 variierte,	 lag	ADT	+	Docetaxel	 in	 allen	Analysen	 an	 letzter	
Stelle	 und	 erreichte	 in	 keiner	 den	 Wahrscheinlichkeits-Schwellenwert	 für	 einen	
klinischen	 Nettonutzen	 (60%).	 Es	 ist	 jedoch	 anzumerken,	 dass	 diese	 Analyse	 zu	 den	
ersten	 Nutzen-Schaden-Bewertungen	 gehört,	 die	 im	 Zusammenhang	 mit	 mHSPC	
durchgeführt	wurden,	und	es	daher	nur	wenig	vergleichbare	Evidenz	gibt.	Daher	sollten	
unsere	Ergebnisse	mit	Vorsicht	und	unter	Berücksichtigung	der	Limitationen	der	Studie	
betrachtet	werden,	wie	z.B.	mangelnder	Details	in	den	publizierten	Studiendaten	zu	AEs	
(z.B.	 Schätzungen	 für	 alle	 Arten	 und	 Schweregrade	 von	 AE),	 dem	 Fehlen	 von	
repräsentativen	Beobachtungsstudien	 zur	 Schätzung	 des	 Basisrisikos	 und	 dem	Fehlen	
von	empirischen	Präferenzgewichten	aus	Patienten-Präferenzbefragungen.	Daher	sollten	
die	 Resultate	 der	 Nutzen-Schaden-Bewertung	 als	 komplementäre	 Evidenz	 zu	 den	
anderen	Standardkomponenten	dieses	HTA	betrachtet	werden.		
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Gesundheitsökonomische	Literaturübersicht	
Von	den	insgesamt	1.799	Einträgen,	die	durch	die	elektronischen	Datenbankrecherchen	
identifiziert	wurden,	waren	elf	geeignete	Kosten-Effektivitäts-Analysen,	welche	Patienten	
mit	der	Diagnose	mHSPC	einschlossen.	Von	den	identifizierten	Studien	stammten	vier	aus	
China/Hongkong,	drei	aus	Nordamerika	(USA	oder	Kanada),	zwei	aus	Brasilien,	eine	aus	
Grossbritannien	 und	 eine	 aus	 Spanien.	 Sechs	 Studien	 verglichen	 die	 Kombination	 von	
ADT	+	Docetaxel	mit	 der	 alleinigen	ADT-Behandlung	 [Aguiar	 2017,	 Beca	 2019,	 Garcia	
2017,	 Woods	 2018,	 Zhang	 2017,	 Zheng	 2017],	 und	 vier	 Studien	 verglichen	 ADT	 +	
Abirateron	mit	ADT	+	Docetaxel	oder	ADT	allein	[Aguiar	2019,	Chiang	2019,	Ramamurthy	
2019,	 Sathianathen	 2019].	 Eine	 Studie	 konzentrierte	 sich	 auf	 die	 maximale	
Androgenblockade	 (durch	 ADT	 +	 Flutamid	 und	 Bicalutamid),	 bot	 aber	 auch	 einen	
Vergleich	 von	 ADT	 +	 Docetaxel	 und	 ADT	 allein	 [Liu	 2019].	 Es	 wurde	 keine	 Studie	
identifiziert,	die	die	Kosteneffektivität	von	ADT	+	Enzalutamid,	ADT	+	Apalutamid	oder	
ADT	+	Strahlentherapie	untersucht.	Die	angenommenen	Perspektiven,	Zeithorizonte	und	
Kostenarten,	die	in	den	Analysen	berücksichtigt	wurden,	waren	heterogen.	
	
Gemäss	 der	 CHEERS-Checkliste	 unterschied	 sich	 die	 Qualität	 der	 Berichterstattung	
zwischen	den	 elf	 qualifizierten	 Studien	 erheblich.	Da	drei	 Studien	bestimmte	wichtige	
Informationen	 nicht	 berichteten	 (z.B.	 Details	 zu	 Studienpopulation,	 Perspektive,	
Vergleichsbehandlung,	Zeithorizont	oder	Ergebnisse	in	Bezug	auf	inkrementelle	Kosten	
und	Outcomes),	wurden	nur	die	Ergebnisse	von	acht	der	elf	Kosteneffektivitätsstudien	
berücksichtigt.	
	
Die	ICERs	von	ADT	+	Docetaxel	im	Vergleich	zu	ADT	allein	reichten	von	4.033	USD	(Woods	
2018,	 Lebenszeithorizont)	 bis	 50.489	USD	 (Ramamurthy	2019,	 3-Jahres-Zeithorizont).	
Die	ICERs	von	ADT	+	Abirateron	im	Vergleich	zu	ADT	+	Docetaxel	reichten	von	295.212	
USD	(Sathianathen	2019,	Lebenszeithorizont)	bis	1.009.975	USD	(Ramamurthy	2019,	3-
Jahres-Zeithorizont).	Schliesslich	reichten	die	ICERs	für	ADT	+	Abirateron	im	Vergleich	zu	
ADT	 allein	 von	 USD	 188.085	 (Chiang	 2009,	 Lebenszeithorizont)	 bis	 USD	 415.063	
(Ramamurthy	2019,	3-Jahres-Zeithorizont).		
	
Kosten-Wirksamkeits-Analyse	
In	 der	 Basisanalyse	 unseres	 Kosteneffektivitätsmodells	 schätzten	 wir	 über	 einen	
Zeithorizont	von	15	Jahren,	dass	ADT	+	Docetaxel	und	ADT-Monotherapie	mittlere	Kosten	
von	CHF	70.956	und	CHF	55.926	und	mittlere	QALYs	von	4,07	bzw.	3,24	erzielten.	Das	
resultierende	ICER	betrug	CHF	18.124	pro	gewonnenem	QALY.	
	
ADT	+	Apalutamid	wurde	als	eine	dominierte	Strategie	eingeschätzt	(d.h.	höhere	Kosten	
und	 geringere	 QALYs	 in	 Bezug	 zur	 Vergleichsbehandlung).	 Wir	 fanden	 zudem,	 dass	
ADT	+	Abirateron	 und	 ADT	 +	 Enzalutamid	 zu	 hohen	 ICERs	 über	 CHF	 100.000	 pro	
gewonnenem	QALY	 führten	 (CHF	294.163/QALY	 für	ADT	+	Abirateron	 verglichen	mit	
ADT	 +	 Docetaxel,	 CHF	 1.066.633/QALY	 für	 ADT	 +	 Enzalutamid	 verglichen	mit	 ADT	 +	
Abirateron).	
	
Die	wesentlichsten	Kostenkomponenten	für	alle	neuen	Hormonbehandlungen	waren	die	
Kosten	 für	 die	 Medikamente	 selbst.	 Konkret	 machten	 die	 Kosten	 für	 die	
Medikamentenbeschaffung	 und	 -verwaltung	 insgesamt	 91%	 der	 Gesamtkosten	 für	
ADT	+	Enzalutamid,	 89%	 für	 ADT	 +	 Abirateron,	 88%	 für	 ADT	 +	 Apalutamid,	 58%	 für	
ADT	+	Docetaxel	und	39%	für	ADT-Monotherapie	aus.	
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In	den	deterministischen	Sensitivitätsanalysen	hatten	Veränderungen	der	Nutzwerte	vor	
Erreichen	der	Progression,	der	Grösse	der	relativen	Effekte	der	Behandlungen	(HRs)	und	
des	 Anteils	 der	 Patienten,	 die	 nach	 der	 ersten	 Progression	weitere	 Behandlungslinien	
erhielten,	 den	 grössten	 Einfluss	 auf	 die	 ICER.	 Dennoch	 lagen	 alle	 ICER	 in	 den	
deterministischen	 Sensitivitätsanalysen,	 die	 ADT	 +	 Docetaxel	 mit	 ADT-Monotherapie	
verglichen,	unter	25.000	CHF	pro	gewonnenem	QALY.	Für	Vergleiche	zwischen	ADT	+	
Abirateron	und	ADT	+	Docetaxel	schätzen	wir	die	 ICERs	 immer	über	CHF	100.000	pro	
gewonnenem	QALY.	
	
In	 einigen	wenigen	 Szenarien	wurde	ADT	+	 Enzalutamid	wie	 auch	ADT	+	Apalutamid	
dominiert;	zum	Beispiel,	wenn	die	Daten	der	LATITUDE	und	ENZAMET	Studien	für	die	
Schätzung	 der	 Behandlungseffekte	 (HRs)	 ausgeschlossen	 wurden	 oder	 wenn	 der	
Zeithorizont	 auf	 5	 Jahre	 beschränkt	 wurde.	 Mit	 Ausnahme	 von	 Veränderungen	 der	
Medikamentenpreise	 hatten	 fast	 alle	 übrigen	 Szenarien	 einen	moderaten	 bis	 geringen	
Einfluss	auf	die	ICER	Modellergebnisse.	
	
Zusammenfassend	 folgern	wir	aus	der	Kosten-Effektivitäts-Analyse,	dass	das	 ICER	von	
ADT	+	Docetaxel	verglichen	mit	ADT-Monotherapie	auf	CHF	18.124	geschätzt	wird	und	
sehr	 wahrscheinlich	 unter	 CHF	 100.000	 pro	 gewonnenem	 QALY	 liegt,	 während	 die	
Behandlungsstrategien	mit	den	neuen	Hormonbehandlungen	bei	den	derzeitigen	Preisen	
wahrscheinlich	über	diesem	Wert	liegen.		
	
Budget-Impact-Analyse	
Unter	 Berücksichtigung	 des	Wachstums	 und	 der	 Alterung	 der	 Schweizer	 Bevölkerung	
schätzten	wir,	 dass	die	Gesamtzahl	der	Prostatakrebspatienten	 in	der	 Schweiz	 von	 ca.	
33.300	Fällen	im	Jahr	2020	auf	mehr	als	41.000	im	Jahr	2030	ansteigen	wird.	Unter	der	
Annahme,	 dass	 die	 altersspezifischen	 Häufigkeiten	 von	 mHSPC	 unter	 den	
Prostatakrebspatienten	 konstant	 bleiben,	 wurde	 die	 geschätzte	 Gesamtzahl	 der	 neu	
diagnostizierten	mHSPC-Fälle	 von	837	 im	 Jahr	 2020	 auf	mehr	 als	 1.000	 im	 Jahr	 2030	
(+23%)	geschätzt.	
	
Die	 Ergebnisse	 der	 Budget-Impact-Analyse	 legten	 nahe,	 dass	 die	 Gesamtkosten	 von	
mHSPC-Fällen	in	der	Schweiz	stark	von	der	Behandlungsstrategie	abhängen.	ADT	allein	
(CHF	35,7	Mio.)	und	ADT	+	Docetaxel	 (CHF	46,3	Mio.)	waren	weniger	 teuer	als	ADT	+	
Abirateron,	ADT	+	Enzalutamid	oder	ADT	+	Apalutamid	(mehr	als	CHF	150	Mio.	im	Jahr	
2020).	 Die	 Kosten	 der	 Behandlungsstrategien	 hingen	 stark	 von	 der	 angenommenen	
proportionalen	 Verwendung	 der	 verschiedenen	 Kombinationsbehandlungen	 ab.	 Zum	
Beispiel	führte	die	Annahme,	dass	50%	der	in	Frage	kommenden	Patienten	mit	ADT	allein,	
25%	 mit	 ADT	 +	 Docetaxel	 und	 25%	 mit	 ADT	 +	 Abirateron	 behandelt	 würden,	 zu	
Gesamtkosten	von	70,9	Mio.	CHF	 im	 Jahr	2020	 (d.h.	 35,2	Mio.	CHF	mehr	als	bei	 einer	
Behandlung	mit	ADT	allein).	Laut	Expertenmeinung	ist	es	sehr	schwierig	abzuschätzen,	
wie	mHSPC-Patienten	in	der	Schweiz	derzeit	behandelt	werden	(d.h.,	welcher	Prozentsatz	
welche	 Behandlung	 erhält).	 Dennoch	 scheint	 es	 offensichtlich,	 dass	 der	 Einsatz	 der	
untersuchten	 neuen	 Hormonbehandlungen	 bei	 mHSPC-Patienten	 in	 ständiger	
Entwicklung	ist	und	sich	in	den	nächsten	Jahren	sehr	schnell	ändern	kann.	
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Fazit	
	
In	diesem	HTA	haben	wir	die	klinische	Wirksamkeit,	die	Sicherheit,	das	Nutzen-Schaden-
Verhältnis	und	die	gesundheitsökonomischen	Eigenschaften	von	Docetaxel,	Abirateron,	
Enzalutamid	und	Apalutamid	untereinander	und	in	Kombination	mit	ADT	im	Vergleich	zu	
ADT	 allein	 bei	 Patienten	 mit	 neu	 diagnostiziertem	 mHSPC	 umfassend	 bewertet.	 Die	
Bewertung	 der	 klinischen	 Wirksamkeit	 und	 Sicherheit	 umfasste	 zusätzlich	 eine	
Bewertung	der	Strahlentherapie	in	Kombination	mit	ADT	im	Vergleich	zur	ADT	allein.	
	
Bei	 der	 Bewertung	 der	 klinischen	 Wirksamkeit	 und	 Sicherheit	 stellten	 wir	 fest,	 dass	
Docetaxel,	Abirateron,	Enzalutamid	und	Apalutamid	in	Kombination	mit	ADT	alle	einen	
relevanten	Überlebensvorteil	bei	neu	diagnostizierten	mHSPC-Patienten	im	Vergleich	zur	
ADT	allein	bieten.	Unterdessen	hatte	keine	der	systemischen	Kombinationsbehandlungen	
einen	signifikant	stärkeren	Effekt	 in	der	Verlängerung	des	Überlebens	als	die	anderen.	
Darüber	hinaus	fanden	wir,	dass	die	Strahlentherapie	bei	Low-Volume	de	novo	mHSPC-
Patienten	wirksam	ist.	Die	Evidenz	in	Bezug	auf	die	HRQoL	zeigte	einen	Nutzen	primär	
für	 ADT	 +	 Abirateron	 und	 eine	 kurzfristige	 Verschlechterung	 der	 HRQoL	 mit	
verbessertem	längerfristigem	Erhalt	der	HRQoL	für	ADT	+	Docetaxel.	Wir	beobachteten	
keinen	Unterschied	in	der	HRQoL	für	ADT	+	Enzalutamid	oder	ADT	+	Apalutamid.	Sowohl	
ADT	+	Docetaxel	als	auch	ADT	+	Abirateron	waren	mit	einer	höheren	Inzidenz	von	Grad	
3-5	AEs	im	Vergleich	zur	alleinigen	ADT	assoziiert,	während	für	ADT	+	Enzalutamid	und	
ADT	 +	 Apalutamid	 im	 Vergleich	 zur	 alleinigen	 ADT	 keine	 statistisch	 signifikanten	
Unterschiede	für	Grad	3-5	AE	beobachtet	wurden.	
	
In	 der	 Nutzen-Schaden	 Analyse	 bewerteten	 wir	 die	 Nutzen-Schaden-Balance	 der	
systemischen	 mHSPC-Behandlungen	 aus	 der	 Perspektive	 der	 klinischen	
Entscheidungsfindung	 mit	 einem	 Zeithorizont	 von	 2	 Jahren.	 Wir	 fanden	 eine	 hohe	
Wahrscheinlichkeit	 für	 einen	 klinischen	 Nettonutzen	 für	 ADT	 +	 Abirateron,	 ADT	 +	
Enzalutamid	 und	 ADT	 +	 Apalutamid	 im	 Vergleich	 zu	 ADT	 allein.	 Dagegen	 war	 die	
Wahrscheinlichkeit	für	einen	klinischen	Nettonutzen	für	ADT	+	Docetaxel	im	Vergleich	zu	
ADT	allein	gering.	Eine	detailliertere	Publikation	von	Studiendaten	zu	HRQoL-bezogenen	
Endpunkten	 und	 AEs	 für	 die	 RCTs	 könnte	 eine	 genauere	 Bewertung	 in	 diesen	
Dimensionen	sowie	die	Durchführung	einer	umfassenderen	Nutzen-Schaden-Bewertung	
unterstützen.	 Diese	 Analyse	 konzentrierte	 sich	 hauptsächlich	 auf	 die	 Bewertung	 des	
Nutzen-Schaden-Verhältnisses	aus	der	Perspektive	der	klinischen	Entscheidungsfindung	
und	 berücksichtigte	 nicht	 die	 Kosten	 der	 Behandlung.	 Da	 die	 BHA	 ein	 anderes	 Ziel	
verfolgt,	sollten	ihre	Ergebnisse	daher	nicht	als	Ersatz,	sondern	vielmehr	als	Ergänzung	
zur	Kosten-Effektivitäts-Analyse	interpretiert	werden.	
	
In	der	Kosten-Effektivitäts-Analyse	setzten	wir	aus	Sicht	der	Schweizer	Kostenträger	den	
klinischen	Nutzen	 der	 systemischen	mHSPC-Behandlungen	 über	 15	 Jahre	 in	 Bezug	 zu	
ihren	Kosten.	Unsere	Ergebnisse	deuten	darauf	hin,	dass	ADT	+	Docetaxel	in	der	Schweiz	
eine	 kosteneffektive	 Behandlungsoption	 ist	 (ICER	 von	 CHF	 18.124	 pro	 gewonnenem	
QALY	im	Vergleich	zu	ADT	Monotherapie).	Wir	fanden	heraus,	dass	ADT	+	Apalutamid	
eine	dominierte	Strategie	ist	und	sowohl	ADT	+	Abirateron	als	auch	ADT	+	Enzalutamid	
zu	ICERs	über	CHF	100.000	pro	gewonnenem	QALY	führen	(CHF	294.163/QALY	für	ADT	
+	 Abirateron	 verglichen	 mit	 ADT	 +	 Docetaxel,	 CHF	 1.066.633/QALY	 für	 ADT	 +	
Enzalutamid	verglichen	mit	ADT	+	Abirateron).	Dies	ist	darauf	zurückzuführen,	dass	die	
Kosten	 für	 die	 neuen	 Hormonbehandlungen	 im	 Vergleich	 zu	 den	 Kosten	 der	
Chemotherapie	relativ	hoch	sind.	Dies	spiegelt	sich	auch	in	der	Budget-Impact-Analyse	
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wider,	welche	zeigt,	dass	Behandlungsstrategien,	die	hauptsächlich	auf	ADT	allein	oder	
ADT	+	Docetaxel	basieren,	zu	den	niedrigsten	Gesamtkosten	führen	(reichend	von	35,7	
Mio.	CHF	für	ADT	allein	bis	46,3	Mio.	CHF	für	ADT	+	Docetaxel	im	Jahr	2020).	Alternative	
Annahmen,	 die	 den	 Einsatz	 neuartiger	 hormoneller	 Behandlungen	 berücksichtigen,	
führten	zu	deutlich	höheren	Gesamtkosten.	
	
Zusammenfassend	 lässt	 sich	 sagen,	 dass	 keine	 der	 Kombinationstherapien	 in	 allen	
bewerteten	Dimensionen	 eindeutig	 besser	 abschnitt	 als	 die	 anderen.	Wir	 stellten	 fest,	
dass	alle	bewerteten	Kombinationstherapien	wirksame	Optionen	zur	Verlängerung	des	
Überlebens	 bei	 Männern	 mit	 neu	 diagnostiziertem	 mHSPC	 sind,	 mit	 längerfristigen	
Vorteilen	bei	der	Lebensqualität	für	ADT	+	Abirateron	und	ADT	+	Docetaxel.	Die	neuen	
Hormonbehandlungen	 bieten	möglicherweise	 einen	 grösseren	 klinischen	 Nettonutzen	
für	 die	 Patienten,	 da	 ADT	 +	 Docetaxel	 eine	 höhere	 Rate	 an	 schweren	 unerwünschten	
Ereignissen	aufweist.	Setzt	man	dagegen	die	Kosten	in	Relation	zum	klinischen	Nutzen,	
zeigt	 die	 Kosten-Effektivitäts-Analyse	 mit	 einem	 Zeithorizont	 von	 15	 Jahren,	 dass	
ADT	+	Docetaxel	die	einzige	kosteneffektive	Behandlungsoption	aus	Sicht	der	Schweizer	
Kostenträger	 ist,	 basierend	 auf	 den	 aktuellen	 Medikamentenpreisen.	 Die	 neuen	
Hormonbehandlungen	 sind	 mit	 relativ	 hohen	 Kosten	 für	 das	 Gesundheitssystem	
verbunden.	Alle	diese	Faktoren	müssen	berücksichtigt	werden,	wenn	Empfehlungen	für	
die	Behandlung	von	neu	diagnostiziertem	mHSPC	in	der	Schweiz	ausgesprochen	werden.	
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1.3 Executive	Summary	-	French	Version	

Introduction	
	
Le	cancer	de	la	prostate	est	le	cancer	le	plus	fréquent	chez	l'homme	et	représente	un	lourd	
fardeau	pour	les	patients	et	les	systèmes	de	santé.	Le	cancer	de	la	prostate	se	caractérise	
par	une	progression	relativement	lente	de	la	maladie	et	répond	généralement	bien	aux	
traitements	 qui	 réduisent	 la	 production	 d'androgènes	 (par	 exemple,	 la	 testostérone).	
Dans	le	cas	du	cancer	de	la	prostate	métastatique	hormono-sensible	(metastatic	hormone-
sensitive	prostate	cancer;	mHSPC),	le	traitement	antiandrogénique	(androgen	deprivation	
therapy;	ADT)	a	 longtemps	été	considérée	comme	 la	norme	de	soin.	Par	définition,	 les	
patients	atteints	de	mHSPC	n'ont	soit	jamais	été	soumis	à	un	traitement	hormonal,	soit	ils	
présentent	 une	 sensibilité	 continue	 au	 traitement	 ADT.	 Le	 cancer	 de	 la	 prostate	
métastatique	est	généralement	diagnostiqué	en	tant	que	«	premier	diagnostic	de	cancer	
de	la	prostate	»	(de	novo),	ou	en	tant	que	«	progression	après	un	traitement	local	antérieur	
de	 la	 tumeur	 primaire	»	 (progression	 after	 prior	 local	 therapy).	 Différents	 traitements	
désormais	 disponibles	 se	 sont	 montrés	 capables	 d'améliorer	 considérablement	 le	
pronostic	des	patients	atteints	de	mHSPC	lorsqu’ils	sont	donnés	en	combinaison	avec	le	
traitement	ADT.	
	
Les	options	thérapeutiques	dans	le	contexte	du	mHSPC	comprennent	actuellement	l'ADT	
seul,	 ou	 en	 combinaison	 avec	 la	 chimiothérapie	 (docetaxel),	 les	 nouvelles	 thérapies	
hormonales	 (abiraterone,	 enzalutamide	 ou	 apalutamide),	 ou	 la	 radiothérapie.	 Les	
traitements	diffèrent	par	leurs	effets	sur	la	survie,	la	progression	de	la	maladie,	la	qualité	
de	vie	 liée	à	 la	 santé	et	 les	effets	 indésirables,	ainsi	que	par	 leurs	coûts.	Le	 traitement	
optimal	 pour	 les	 hommes	 atteints	 du	 mHSPC	 diagnostiqués	 de	 novo	 ou	 lors	 d'une	
progression	 après	 un	 traitement	 local	 antérieur	 est	 donc	 actuellement	 débattu.	 Cette	
évaluation	des	technologies	de	la	santé	(health	technology	assessment;	HTA)	a	pour	but	
d'évaluer	 l'efficacité	 clinique,	 la	 sécurité,	 la	 balance	 bénéfices-risques	 et	 les	
caractéristiques	 économiques	 du	 docetaxel,	 de	 l'abiraterone,	 de	 l'enzalutamide,	 de	
l'apalutamide	 et	 de	 la	 radiothérapie	 en	 combinaison	 avec	 le	 traitement	 ADT	 comparé	
entre	eux	et	au	traitement	par	l'ADT	seul	chez	les	patients	atteints	de	mHSPC	en	Suisse.	
	
Méthodes	
	
PICO	
La	population	concernée	par	cette	HTA	était	constituée	d'hommes	adultes	présentant	
un	 mHSPC	 -	 soit	 nouvellement	 diagnostiqué	 (de	 novo)	 soit	 diagnostiqué	 lors	 d’une	
progression	après	un	 traitement	 local	antérieur	 -	et	n'ayant	 jamais	 reçu	de	 traitement	
systémique.		
	
Nous	avons	étudié	les	interventions	suivantes	:	

• ADT	+	docetaxel	(75mg/m2	de	surface	corporelle,	administré	par	voie	i.v.	toutes	
les	3	semaines	pendant	6	cycles)	+	prednisone	10mg/jour	pendant	6	cycles	

• ADT	+	acétate	d'abiraterone	(1'000mg/jour	p.o.)	+	prednisone	5mg/jour	
• ADT	+	enzalutamide	(160mg/jour	p.o.)	
• ADT	+	apalutamide	(240mg/jour	p.o.)	

	
Lors	de	l'évaluation	de	l'efficacité	et	de	la	sécurité	cliniques,	nous	avons	également	
considéré	l'ADT	+	radiothérapie	(radiothérapie	externe	de	la	prostate,	suivie	d'un	
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traitement	ADT)	comme	intervention	complémentaire	aux	traitements	systémiques	
contre	le	mHSPC.	
	
Nous	avons	considéré	les	traitements	de	comparaison	suivants	:	

• ADT	seul	ou	en	combinaison	avec	un	placebo	(dose	standard).	Le	traitement	ADT	
peut	comporter	une	orchidectomie	ou	un	traitement	avec	des	agonistes	ou	
antagonistes	de	l'hormone	de	libération	des	gonadotrophines	hypophysaires.	

• ADT	+	antiandrogènes	non	stéroïdiens	de	première	génération	(nsAA)	
	
Nous	avons	défini	les	mesures	d'intérêt	suivantes	:	

• Survie	globale	(overall	survival;	OS)	
• Qualité	de	vie	liée	à	la	santé	(health-related	quality	of	life;	HRQoL)	

o HRQoL	mesurée	par	EQ-5D,	SF-36,	EORTC	QLQ-C30.	
o Qualité	de	vie	spécifique	au	cancer	de	la	prostate,	mesurée	par:	FACT-P,	

FACIT-F,	Brief	Pain	Inventory	(BPI),	Brief	Fatigue	Inventory	(BFI).	
• Survie	sans	progression	(progression-free	survival;	PFS)	

o Principalement	la	PFS	clinique	(cPFS)	ou	radiographique	(rPFS),	
alternativement	la	survie	sans	échec	du	traitement	(failure-free	survival;	
FFS)	ou	la	PFS	biochimique	(bPFS).	

• Effets	indésirables	(adverse	effects;	AEs)	
• Coûts,	années	de	vie	pondérées	par	la	qualité	(quality-adjusted	life-years;	QALY),	

rapports	coût-efficacité	différentiels	(incremental	cost-effectiveness	ratios;	ICERs)	
avec	QALY	au	dénominateur.	

	
Nous	 avons	 déterminé	 les	 sous-groupes	 d'intérêt	 suivants	 pour	 l'évaluation	 de	

l'efficacité	et	de	la	sécurité	cliniques	:	
• Maladie	de	volume	élevé	versus	 faible	(selon	CHAARTED;	 la	maladie	de	volume	

élevé	est	définie	par	l'un	des	deux	critères	suivants:	métastases	viscérales	ou	³4	
lésions	osseuses	dont	³1	en	dehors	des	corps	vertébraux	et	du	bassin).	

• mHSPC	diagnostiqué	de	novo	versus	lors	d'une	progression	après	un	traitement	
local	antérieur	

• Performance	 physique	 restreinte	 versus	 non	 restreinte	 (Eastern	 Cooperative	
Oncology	Group	(ECOG)	Performance	Status	³1	ou	0).	

	
Évaluation	de	l'efficacité	et	de	la	sécurité	cliniques	
Nous	 avons	 conduit	 une	 revue	 systématique	 de	 la	 littérature	 et	 une	méta-analyse	 en	
réseau	 (network	 meta-analysis;	 NMA)	 pour	 déterminer	 les	 effets	 des	 différents	
traitements	contre	mHSPC	par	rapport	au	traitement	ADT	seul	ainsi	que	par	rapport	aux	
autres	 traitements	 combinés.	 Nous	 avons	 effectué	 les	 recherches	 dans	 MEDLINE,	
EMBASE,	 CENTRAL	 et	 ClinicalTrials.gov	 jusqu'en	 février	 2020.	 En	 outre,	 nous	 avons	
cherché	les	comptes	rendus	des	conférences	pertinentes	depuis	2016	jusqu'en	avril	2020	
pour	trouver	des	enregistrements	d'essais	contrôlés	randomisés	(randomized	controlled	
trials;	RCTs)	supplémentaires.	Nous	avons	évalué	tous	les	documents	identifiés	selon	un	
processus	d'évaluation	standardisé	complet	et	nous	avons	extrait	les	données	des	RCTs	
éligibles	en	double.	Ensuite,	nous	avons	jugé	le	risque	de	biais	des	RCTs	identifiés	sur	la	
base	de	leurs	résultats	en	utilisant	l'outil	RoB	2.0.	
	
Nous	 avons	 réalisé	 des	 NMA	 à	 effets	 aléatoires	 de	 type	 fréquentiste	 sur	 la	 base	 des	
données	agrégées	rapportées	par	les	RCTs.	Nous	avons	évalué	la	pertinence	de	combiner	
les	résultats	des	différents	RCTs	dans	la	méta-analyse	et	nous	avons	effectué	des	analyses	
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de	 sensibilité	 lorsque	 cela	 était	 jugé	 approprié	 (pertinent	 pour	 les	 RCTs	 LATITUDE,	
ENZAMET	et	STAMPEDE).	Nous	avons	analysé	séparément	les	effets	du	traitement	ADT	+	
radiothérapie,	 car	 ce	 choix	 de	 traitement	 est	 indépendant	 du	 choix	 du	 traitement	
systémique	et	il	n'est	indiqué	que	pour	les	patients	atteints	de	de	novo	mHSPC.	Pour	les	
effets	indésirables,	nous	avons	calculé	les	taux	d'incidence	au	niveau	des	RCTs	individuels	
en	fonction	des	événements	et	du	temps-personne	à	risque	(en	utilisant	la	durée	médiane	
de	suivi).	Nous	avons	ensuite	calculé	les	rapports	de	taux	d'incidence	entre	les	groupes	
d'interventions	et	les	groupes	de	comparaison	(incidence	risk	ratios)	au	niveau	des	RCTs	
individuels.	 Puis,	 à	 l’aide	 d’une	 méta-analyse,	 nous	 avons	 combiné	 ces	 valeurs	 pour	
obtenir	une	estimation	par	type	de	traitement.	Nous	avons	également	fait	une	synthèse	
narrative	 des	 résultats	 là	 où	 une	méta-analyse	 n'était	 pas	 possible.	 Enfin,	 nous	 avons	
évalué	 la	qualité	des	résultats	disponibles	pour	 les	mesures	d'intérêt	principales	selon	
l'approche	 GRADE	 (Grading	 of	 Recommendations	 Assessment,	 Development	 and	
Evaluation)	pour	les	méta-analyses	en	réseau.	
	
Évaluation	des	bénéfices	et	des	risques	
Cette	 évaluation	 a	 pris	 en	 compte	 les	 bénéfices	 et	 les	 risques	 des	 traitements	 ADT	 +	
docetaxel,	 ADT	 +	 abiraterone,	 ADT	 +	 enzalutamide	 et	 ADT	 +	 apalutamide	 afin	 de	
déterminer	la	balance	bénéfices-risques	ou	un	bénéfice	clinique	net	du	point	de	vue	de	la	
prise	de	décision	clinique.	Nous	avons	utilisé	une	approche	développée	par	Gail	et	al.	pour	
prendre	en	compte	simultanément	les	effets	relatifs	des	traitements,	les	risques	de	base	
dans	le	groupe	prenant	le	traitement	de	comparaison,	et	l'importance	des	bénéfices	et	des	
risques	 (les	 préférences	 des	 patients)	 afin	 d'évaluer	 la	 balance	 bénéfices-risques	 des	
différents	traitements	systémiques	contre	le	mHSPC.		
	
Nous	avons	utilisé	la	réduction	du	risque	de	décès	pour	toutes	causes	confondues	(c'est-
à-dire	 les	décès	évités	grâce	au	 traitement)	 comme	mesure	des	bénéfices,	 et	 les	 effets	
indésirables	de	grade	1-2	et	de	grade	3-4	(selon	les	critères	de	la	Common	Terminology	
Criteria	for	Adverse	Events	(CTCAE))	comme	mesures	des	risques	dans	le	modèle.	Nous	
avons	utilisé	les	paramètres	suivants	dans	notre	analyse	:		

• Effets	 relatifs	du	 traitement:	 les	 rapports	de	 taux	d'incidence	entre	 les	 groupes	
d'interventions	 et	 les	 groupes	 de	 comparaison	 ont	 été	 calculés	 pour	 estimer	 la	
réduction	du	risque	de	décès	pour	toutes	causes	confondues	ainsi	que	l'excès	de	
risque	d'effets	indésirables	(c'est-à-dire	les	effets	indésirables	de	grade	1-2	et	de	
grade	 3-4),	 sur	 la	 base	 des	 données	 recueillies	 dans	 le	 cadre	 de	 la	 revue	
systématique	de	la	littérature	et	de	la	méta-analyse	en	réseau	(voir	l'évaluation	de	
l'efficacité	et	de	la	sécurité	cliniques).	

• Risques	de	base:	nous	avons	utilisé	les	taux	moyens	de	décès	pour	toutes	causes	
confondues,	ainsi	que	les	effets	indésirables	de	grade	1-2	et	de	grade	3-4	calculés	
à	partir	des	patients	 traités	par	ADT	uniquement	dans	 les	RCTs	 inclus	 (taux	de	
décès	 toutes	 causes	 confondues:	 8.9	 pour	 1'000	 patients-mois,	 intervalle	 de	
confiance	à	95%	(95%	CI):	7.1	à	11.1;	effets	indésirables	de	grade	1-2:	21.6	pour	
1'000	patients-mois,	95%	CI:	13.5	à	34.5;	et	effets	indésirables	de	grade	3-4:	10.4	
pour	1'000	patients-mois,	95%	CI:	5.8	à	18.8).	

• Importance	des	bénéfices	et	des	risques	(poids	de	préférences;	patient	preference	
weights):	 les	 poids	 des	 préférences	 représentent	 l'importance	 relative	 (ou	 la	
gravité)	 des	 bénéfices	 et	 des	 risques.	 Une	 valeur	 plus	 élevée	 signifie	 que	 les	
patients	préfèrent	éviter	cet	évènement	ou	effet	indésirable.	En	raison	du	manque	
d'études	empiriques	sur	les	préférences	des	patients	dans	le	cadre	du	mHSPC,	nous	
avons	utilisé	des	valeurs	génériques	pour	 le	risque	de	décès	pour	toutes	causes	
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confondues	(1.00	sur	une	échelle	de	0	à	1),	ainsi	que	d’effets	indésirables	de	grade	
1-2	 (0.18)	 et	 de	 grade	 3-4	 (0.53).	 Ces	 valeurs	 étaient	 basées	 sur	 des	 valeurs	
précédemment	 utilisées	 dans	 des	 évaluation	 de	 bénéfices	 et	 de	 risques	 dans	
d'autres	contextes	décisionnels,	y	compris	le	cancer	du	sein.	La	transférabilité	de	
ces	valeurs	a	ensuite	été	évaluée	en	fonction	de	la	gravité	et	des	conséquences	pour	
les	patients	et	d'une	comparaison	avec	les	résultats	limitées	disponibles	des	études	
de	préférence.	

• Horizon	 temporel:	 Nous	 avons	 évalué	 le	 bénéfice	 clinique	 net	 cumulé	 des	
traitements	du	mHSPC	sur	un	horizon	temporel	de	24	mois.	Cet	horizon	temporel	
correspondait	 à	 la	 survie	 médiane	 sans	 progression	 des	 patients	 atteints	 du	
mHSPC	selon	une	estimation	basée	sur	une	extrapolation	des	donnés	reconstruits	
des	RCTs	effectué	pour	l'évaluation	économique	dans	cette	HTA.	

	
En	supposant	que	les	taux	d'incidence	de	décès	pour	toutes	causes	confondues	et	les	effets	
indésirables	soient	constants	sur	24	mois,	nous	avons	estimé	les	risques	cumulatifs	des	
bénéfices	et	risques	à	l'aide	d'un	modèle	exponentiel	pour	une	cohorte	théorique	de	1'000	
patients	 recevant	 un	 traitement	 systémique	 contre	 le	 mHPSC.	 Nous	 avons	 également	
estimé	 les	 risques	 cumulatifs	 pour	 une	 cohorte	 de	même	 taille	 traitée	 par	 l'ADT	 seul.	
Ensuite,	 nous	 avons	 calculé	 les	différences	 absolues	des	 risques	 attendus	 avec	 et	 sans	
traitements	 systémiques	 additionnels	 et	 nous	 les	 avons	 pondérées	 individuellement	
selon	les	poids	de	préférence	(c'est-à-dire	en	fonction	de	l'importance	pour	les	patients)	
pour	les	bénéfices	et	risques.	Enfin,	nous	avons	additionné	ces	estimations	pour	obtenir	
un	indice	de	la	balance	bénéfices-risques;	le	bénéfice	clinique	net.	Cet	indice	indique	si	les	
bénéfices	du	 traitement	 sont	plus	grands	que	 les	 risques	 (indice	positif)	ou	vice	versa	
(indice	négatif),	ou	si	ni	les	bénéfices	ni	les	risques	ne	l'emportent	sur	l'autre	(indice	égal	
à	 zéro).	 Nous	 avons	 ensuite	 effectué	 l'analyse	 de	 manière	 stochastique	 avec	 100'000	
répétitions	afin	de	générer	une	distribution	de	 l'indice	de	 la	balance	bénéfices-risques,	
tout	 en	 prenant	 en	 compte	 l'incertitude	 associée	 aux	 paramètres	 dans	 le	 modèle.	 En	
utilisant	 la	 distribution	 de	 l'indice,	 nous	 avons	 calculé	 la	 probabilité	 que	 les	 patients	
recevant	les	interventions	d'intérêt	en	retirent	un	bénéfice	clinique	net.	Une	probabilité	
supérieure	à	60%	a	été	 interprétée	comme	un	bénéfice	clinique	net	(plus	de	bénéfices	
cliniques	que	de	risques),	une	probabilité	inférieure	à	40%	a	été	interprétée	comme	un	
risque	net	(moins	de	bénéfices	que	de	risques),	et	une	probabilité	de	40%	à	60%	a	été	
interprétée	comme	n'étant	ni	un	risque	ni	un	bénéfice	clinique	net.	De	plus,	nous	avons	
estimé	le	nombre	d'évènements	attendus	pour	les	décès	pour	toutes	causes	confondues	
et	les	effets	indésirables	de	grade	1-2	et	de	grade	3-4	sur	l'horizon	temporel	de	24	mois.	
Comme	 la	 balance	 des	 bénéfices	 et	 des	 risques	 dépend	 fortement	 de	 la	 sélection	 des	
paramètres	utilisés	dans	 le	modèle,	nous	avons	examiné	 la	 sensibilité	des	 résultats	en	
modifiant	 la	 structure	 et	 les	 estimations	 utilisés	 dans	 le	 modèle.	 Cela	 comprend	
l'utilisation	 d'un	 horizon	 temporel	 plus	 long	 (60	mois),	 des	 poids	 de	 préférence	 plus	
faibles	(0.05	et	0.25	pour	les	effets	indésirables	de	grade	1-2,	respectivement	de	grade	3-
4),	un	taux	de	décès	pour	toutes	causes	confondues	plus	élevé	(17.9	sur	1'000	patients-
mois;	estimation	basée	sur	les	données	de	survie	reconstruites	et	regroupées	des	RCTs	
sélectionnés	 pour	 l'évaluation	 économique	 dans	 cette	 HTA),	 des	mesures	 alternatives	
pour	les	effets	relatifs	du	traitement	basées	sur	la	NMA,	ainsi	que	l'exclusion	des	RCTs	
pour	 lesquels	nous	 avons	 trouvés	des	 incertitudes	 concernant	 les	données	 rapportées	
(par	exemple,	LATITUDE,	ENZAMET).	
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Revue	systématique	de	la	littérature	concernant	les	évaluations	économiques	
Pour	 la	 revue	systématique	de	 la	 littérature	des	études	d'évaluation	économique	de	 la	
santé,	 une	 stratégie	 de	 recherche	 a	 été	 élaborée	 pour	 identifier	 toute	 la	 littérature	
pertinente	dans	MEDLINE,	EMBASE	et	la	bibliothèque	Cochrane.	La	stratégie	de	recherche	
a	été	développée	en	combinant	la	stratégie	utilisée	dans	la	partie	clinique	de	cette	HTA	
avec	des	stratégies	publiées	pour	les	analyses	économiques	de	santé.	Nous	avons	ensuite	
trié	les	articles	scientifiques	identifiés	en	se	basant	d’abord	sur	leur	titre	et	leur	résumé,	
puis	leur	texte	complet.	L'extraction	des	données	et	l'évaluation	de	leur	qualité	selon	la	
liste	de	contrôle	en	24	points	des	Consolidated	Health	Economic	Evaluation	Reporting	
Standards	 (CHEERS)	 ont	 été	 effectuées	 pour	 tous	 les	 articles	 rapportant	 une	 étude	
d'évaluation	économique	de	la	santé.	Nous	avons	résumé	les	données	démographiques	de	
la	population	et	les	caractéristiques	de	l'étude.	Ensuite,	nous	avons	synthétisé	les	mesures	
et	les	sources	utilisés	dans	les	études	pour	l'efficacité	clinique	et	les	coûts	et	nous	avons	
décrit	 les	 résultats	 des	 analyses	 coût-efficacité	 couvrant	 différentes	 comparaisons	 de	
traitements	individuellement	pour	toutes	les	études,	ainsi	qu’à	travers	les	études.	
	
Analyse	coût-efficacité	
Nous	avons	analysé	le	rapport	coût-efficacité	du	traitement	ADT	et	des	quatre	traitements	
systémiques	 combinés	 (traitement	 ADT	 avec	 docetaxel,	 abiraterone,	 enzalutamide	 ou	
apalutamide)	du	point	de	vue	des	payeurs	de	soins	de	santé	en	Suisse.	Pour	ce	faire,	nous	
avons	développé	un	modèle	de	simulation	de	cohorte	de	Markov	à	trois	états,	avec	des	
états	de	santé	mutuellement	exclusifs:	maladie	sans	progression,	maladie	progressive	et	
décès.	À	cause	du	mauvais	pronostic	des	patients	atteints	du	mHSPC	et	sur	la	base	d'une	
extrapolation	des	données	de	survie	combinées	des	RCTs	inclus	dans	cette	évaluation,	un	
horizon	temporel	de	15	ans	a	été	choisi.	Nous	avons	appliqué	un	taux	d'escompte	de	3%	
pour	les	coûts	et	les	effets	et	une	durée	de	cycle	de	1	mois	dans	le	modèle.	Nous	avons	
supposé	qu'après	la	progression	de	la	maladie	vers	le	stade	de	cancer	de	la	prostate	qui	
n'est	plus	sensible	au	traitement	hormonal	(castration-resistant	prostate	cancer;	CRPC),	
les	patients	recevaient	des	soins	palliatifs	ou	une	ou	deux	traitements	additionnels	(ces	
derniers	étant	suivis	de	soins	palliatifs).	
	
Afin	d'obtenir	les	probabilités	de	transition	pour	le	modèle	économique	de	santé,	nous	
avons	effectué	une	méta-analyse	 (Cox	 frailty	model)	des	courbes	recréées	de	 la	survie	
globale	(OS)	et	de	la	survie	sans	progression	(PFS)	pour	le	traitement	ADT	provenant	de	
plusieurs	RCTs.	Pour	ce	faire,	nous	avons	numérisé	les	courbes	correspondantes	publiées	
et	nous	avons	recréé	 les	données	 individuelles	des	patients	(IPD).	Ensuite,	nous	avons	
combiné	toutes	les	courbes	OS	et	PFS	respectives	dans	une	méta-analyse	et	nous	les	avons	
extrapolé	pour	un	horizon	de	15	ans,	en	utilisant	la	distribution	paramétrique	la	mieux	
adaptée.	Pour	les	interventions,	nous	avons	recréé	les	courbes	OS	et	PFS	en	combinant	les	
courbes	ADT	avec	l'effet	du	traitement	combiné	respectif,	exprimé	sous	forme	de	rapports	
de	risque	(hazard	ratio;	HR).	Nous	avons	utilisé	les	HRs	de	la	NMA	de	la	partie	clinique	
basée	sur	des	données	agrégées	des	RCTs,	ainsi	que	les	HRs	obtenus	par	un	modèle	global	
(effets	 mixtes	 de	 Cox),	 basé	 sur	 les	 données	 IPD	 et	 incorporant	 toutes	 les	 différents	
traitements	simultanément	dans	le	modèle	de	Cox.	
	
Les	 coûts	 des	 médicaments,	 des	 patients	 hospitalisés	 et	 des	 patients	 traités	 en	
ambulatoire	sont	basés	sur	des	sources	officielles	et	publiques	suisses.	Nous	avons	utilisé	
des	valeurs	d'utilité	de	l'état	de	santé	(utilities)	publiées	et	des	taux	d'incidence	qui	étaient	
basés	sur	la	méta-analyse	correspondante	réalisée	dans	la	partie	clinique	de	cette	HTA.	
Nous	 avons	 consulté	 deux	 experts	 médicaux	 suisses	 afin	 de	 vérifier	 ou	 d'obtenir	 des	
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estimations	d'utilisation	des	ressources	et	des	suppositions	appropriées	pour	la	Suisse.	
Afin	d'examiner	l'incertitude	associée	aux	paramètres	utilisés	dans	le	modèle,	nous	avons	
effectué	 des	 analyses	 de	 sensibilité	 déterministes	 et	 probabilistes,	 ainsi	 que	 plusieurs	
analyses	de	scénarios.	
	
Analyse	de	l'impact	budgétaire	
L'analyse	de	l'impact	budgétaire	a	été	effectuée	en	deux	étapes.	Tout	d'abord,	le	nombre	
total	de	patients	éligibles	par	an	en	Suisse	a	été	estimé,	en	tenant	compte	des	patients	
nouvellement	 diagnostiqués	 (c'est-à-dire	 les	 nouveaux	 cas	 directement	 diagnostiqués	
comme	mHSPC)	et	des	patients	déjà	atteints	d'un	cancer	localisé	de	la	prostate,	mais	qui	
progresse	après	un	traitement	local	antérieur	(c'est-à-dire	les	cas	prévalents).	À	cette	fin,	
les	données	nationales	sur	l'incidence	et	la	prévalence	du	cancer	de	la	prostate	ont	été	
combinées	avec	des	informations	publiées	au	niveau	international.	Toutes	les	estimations	
ont	 été	 ajustées	 pour	 tenir	 compte	 de	 la	 distribution	 de	 l'âge	 rapporté	 et	 estimé	 des	
hommes	en	Suisse.	Ensuite,	le	nombre	estimé	de	patients	éligibles	a	été	combiné	avec	les	
coûts	 non-escomptés	 estimés	 pour	 les	 cinq	 premières	 années	 après	 le	 diagnostic	 du	
mHSPC	provenant	de	l'analyse	coût-efficacité.	Les	coûts	au	niveau	national	ont	été	estimés	
du	point	de	vue	du	payeur	de	soins	de	santé	suisse	jusqu'en	2030.		
	
Comme	les	informations	disponibles	sur	la	répartition	des	traitements	parmi	les	patients	
atteints	du	mHSPC	n'étaient	pas	concluantes	et	les	traitements	d'intérêt	ont	été	mis	sur	le	
marché	 en	 Suisse	 à	 des	 années	 différentes,	 nous	 avons	 fait	 la	 supposition	 suivante	
concernant	 le	 traitement	 standard,	qui	pourrait	 représenter	 la	pratique	clinique	avant	
l'autorisation	 de	 mise	 sur	 le	 marché	 de	 l'abiraterone,	 de	 l'enzalutamide	 et	 de	
l'apalutamide:	nous	avons	supposé	que	50%	des	patients	seraient	traités	par	l'ADT	seul,	
tandis	 que	50%	recevraient	 un	 traitement	par	 l'ADT	+	docetaxel.	De	plus,	 nous	 avons	
analysé	plusieurs	suppositions	alternatives,	y	compris	le	traitement	de	tous	les	patients	
avec	 un	 traitement	 spécifique	 (par	 exemple,	 tous	 les	 patients	 reçoivent	 l'ADT	 +	
abiraterone)	et	différentes	combinaisons	d'interventions	(par	exemple,	50%	des	patients	
reçoivent	 l'ADT	 seul,	 25%	 reçoivent	 l'ADT	 +	 docetaxel,	 25%	 reçoivent	 l'ADT	 +	
abiraterone).	Pour	toutes	les	analyses,	nous	avons	supposé	que	les	parts	de	marché	des	
différentes	 interventions	étaient	 fixes,	 c'est-à-dire	que	 l'utilisation	proportionnelle	des	
interventions	était	la	même	sur	toute	la	durée	de	l'analyse.	En	outre,	nous	avons	supposé	
que	les	patients	ne	passeraient	pas	d'une	stratégie	de	traitement	à	une	autre.	
	
Résultats	et	discussion	
	
Évaluation	de	l'efficacité	et	de	la	sécurité	cliniques	
Nous	avons	évalué	2'724	articles	scientifiques	uniques	et	 identifié	huit	études	éligibles	
pour	l'inclusion	dans	notre	revue	systématique	et	notre	NMA.	Nous	avons	identifié	trois	
RCTs	 qui	 examinent	 la	 combinaison	 ADT	 +	 docetaxel	 (GETUG-AFU	 15,	 CHAARTED,	
STAMPEDE	 bras	 C),	 deux	 pour	 les	 combinaisons	 ADT	 +	 abiraterone	 (LATITUDE,	
STAMPEDE	bras	G),	ADT	+	enzalutamide	(ENZAMET,	ARCHES)	et	ADT	+	radiothérapie	
(STAMPEDE	bras	H,	HORRAD),	et	un	sur	la	combinaison	ADT	+	apalutamide	(TITAN).	Les	
durées	 médianes	 de	 suivi	 se	 situaient	 entre	 14.4	 et	 83.9	 mois.	 L'étude	 LATITUDE	
n'incluait	 que	 des	 patients	 à	 haut	 risque,	 l'étude	 ENZAMET	 autorisait	 l'utilisation	
simultanée	du	docetaxel	et	utilisait	une	combinaison	ADT	+	nsAA	comme	comparaison,	et	
l'étude	STAMPEDE	 incluait	des	patients	non	métastatiques	à	haut	 risque	 (les	 résultats	
pour	les	patients	avec	maladie	métastatique	étant	souvent	disponibles).	
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Dans	notre	NMA,	tous	les	traitements	systémiques	combinés	contre	le	mHSPC	ont	montré	
un	avantage	de	survie	statistiquement	significatif	par	rapport	à	l'ADT	seul.	Les	analyses	
ont	 donné	un	HR	de	 0.77	 (95%	CI:	 0.69	 à	 0.85;	 p<0.001)	 pour	 la	 combinaison	ADT	+	
docetaxel,	 un	HR	 de	 0.66	 (95%	CI:	 0.58	 à	 0.74;	 p<0.001)	 pour	 la	 combinaison	 ADT	 +	
abiraterone,	un	HR	de	0.63	(95%	CI:	de	0.48	à	0.83;	p<0.001)	pour	la	combinaison	ADT	+	
enzalutamide,	et	un	HR	de	0.65	(95%	CI:	de	0.53	à	0.79;	p<0.001)	pour	la	combinaison	
ADT	+	apalutamide,	 chacun	comparé	à	 l'ADT	seul.	Aucun	des	 traitements	 systémiques	
combinés	n’a	montré	un	avantage	statistiquement	significatif	en	termes	de	survie	globale	
par	rapport	à	un	autre.	Dans	les	analyses	de	sensibilité,	il	y	avait	une	grande	incertitude	
concernant	les	résultats	de	l'étude	ENZAMET	en	raison	des	problèmes	discutés	ci-dessus	
et	des	importantes	différences	des	effets	sur	la	survie	par	rapport	à	l'étude	ARCHES,	qui	
a	également	une	grande	influence	sur	le	classement	des	traitements.	Pour	la	combinaison	
ADT	+	radiothérapie,	nous	n'avons	pas	trouvé	de	bénéfice	statistiquement	significatif	sur	
la	survie	dans	la	population	globale	de	mHSPC	(HR	0.91;	95%	CI:	0.92	à	1.03;	p=0.15).	
Nous	avons	jugé	la	qualité	des	résultats	comme	étant	haute	pour	la	combinaison	ADT	+	
docetaxel	et	ADT	+	apalutamide,	modérée	pour	ADT	+	abiraterone	et	ADT	+	radiothérapie,	
et	faible	pour	ADT	+	enzalutamide.	
	
Dans	 les	 analyses	 des	 sous-groupes,	 nous	 avons	 constaté	 un	 bénéfice	 de	 survie	
statistiquement	significatif	dans	le	sous-groupe	à	faible	volume	pour	tous	les	nouveaux	
traitements	 hormonaux,	 mais	 aucun	 effet	 statistiquement	 significatif	 pour	 l'ADT	 +	
docetaxel.	 Dans	 le	 sous-groupe	 à	 volume	 élevé,	 tous	 les	 traitements	 systémiques	
combinés	 ont	montré	 un	 bénéfice	 de	 survie	 statistiquement	 significatif	 par	 rapport	 à	
l'ADT	seul.	Tandis	que	 les	directives	de	pratique	clinique	 recommandent	actuellement	
tous	 les	 traitements	 systémiques	 combinés	 contre	 le	 mHSPC,	 indépendamment	 de	 la	
sévérité	de	la	maladie,	le	consensus	des	experts	suggère	de	plus	en	plus	une	préférence	
pour	 l'une	 des	 nouvelles	 thérapies	 hormonales	 dans	 le	 contexte	 de	mHSPC	 à	 volume	
faible.	Pour	l'ADT	+	radiothérapie,	nous	avons	observé	un	effet	statistiquement	significatif	
chez	les	patients	souffrant	de	mHSPC	à	volume	faible,	mais	pas	chez	les	patients	souffrant	
de	de	 novo	mHSPC	 à	 volume	 élevé.	 Ceci	 est	 en	 accord	 avec	 les	 directives	 de	 pratique	
actuelles,	qui	recommandent	l'utilisation	de	la	radiothérapie	en	combinaison	avec	l'ADT	
uniquement	dans	les	cas	de	mHSPC	de	novo	à	faible	volume.	
	
Les	données	sur	la	qualité	de	vie	liée	à	la	santé	(HRQoL)	ont	été	rapportées	beaucoup	plus	
rarement	et	de	manière	beaucoup	moins	cohérente	par	les	RCT	inclus.	Nous	avons	jugé	
que	le	risque	de	biais	était	modéré	à	élevé	dans	cinq	des	huit	études.	Pour	la	combinaison	
ADT	+	docetaxel,	 les	études	ont	montré	une	HRQoL	plus	faible	et	des	scores	de	fatigue	
plus	élevés	au	cours	des	3	à	6	premiers	mois	de	traitement,	associés	aux	effets	aigus	de	la	
chimiothérapie.	Cependant,	les	études	ont	aussi	montré	une	HRQoL	plus	élevée	au-delà	
d'un	an	de	traitement,	en	comparaison	avec	 l'ADT	seul.	Pour	 le	traitement	par	 l'ADT	+	
abiraterone,	 l'étude	 LATITUDE	 a	 montré	 des	 avantages	 marqués	 et	 statistiquement	
significatifs	en	 termes	de	HRQoL,	de	 fatigue	et	de	douleur	 jusqu'à	2.5	ans	de	suivi	par	
rapport	 à	 l'ADT	 seul.	 Les	 données	 de	 l'étude	 STAMPEDE	 ont	 également	 montré	 un	
avantage	du	traitement	par	 l'ADT	+	abiraterone	par	rapport	au	traitement	par	 l'ADT	+	
docetaxel	au	cours	des	6	premiers	mois,	un	avantage	qui	ne	persiste	pas	au-delà	de	6	mois.	
En	ce	qui	concerne	le	traitement	par	l'ADT	+	enzalutamide,	l'étude	ENZAMET	a	montré	un	
avantage	 par	 rapport	 au	 traitement	 par	 l'ADT	 +	 nsAA	 concernant	 la	 fatigue,	 le	
fonctionnement	cognitif	et	le	fonctionnement	physique,	mais	pas	pour	les	scores	globaux	
de	HRQoL.	En	revanche,	l'étude	ARCHES	n'a	pas	montré	de	différence	en	termes	de	HRQoL	
entre	 l'ADT	+	enzalutamide	et	 l'ADT	seul	sur	deux	ans.	Pour	 le	 traitement	par	 l'ADT	+	
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apalutamide,	aucune	différence	de	HRQoL	n'a	été	observée	par	rapport	à	l'ADT	seul.	Nous	
n'avons	pas	trouvé	de	données	sur	la	HRQoL	pour	le	traitement	par	l'ADT	+	radiothérapie.	
	
Concernant	la	survie	sans	progression	(PFS),	nous	avons	constaté	un	effet	statistiquement	
significatif	pour	tous	les	traitements	systémiques	combinés	par	rapport	à	l'ADT	seul.	Les	
nouveaux	traitements	hormonaux	ont	eu	un	effet	plus	important	et	significatif	comparé	à	
la	 chimiothérapie	 par	 l'ADT	 +	 docetaxel,	 mais	 aucune	 différence	 statistiquement	
significative	n'a	été	identifiée	entre	les	traitements	hormonaux	individuels.	
	
En	 ce	 qui	 concerne	 les	 effets	 indésirables	 (AEs),	 nos	 analyses	 ont	 montré	 une	
augmentation	statistiquement	significative	des	AEs	de	 tout	grade	pour	 la	 combinaison	
ADT	+	docetaxel	par	rapport	à	l'ADT	seul,	principalement	due	à	des	taux	d'incidence	plus	
élevés	des	AEs	de	grade	3-5.	Cette	augmentation	des	AEs	s'explique	par	les	effets	aigus	de	
la	chimiothérapie	au	cours	des	premiers	mois	de	traitement.	Pour	la	combinaison	ADT	+	
abiraterone,	nous	avons	constaté	une	incidence	plus	faible	des	AEs	de	grade	1-2,	mais	une	
incidence	plus	élevée	des	AEs	de	grade	3-5	par	rapport	à	l'ADT	seul,	ce	qui	a	entraîné	une	
incidence	 comparable	 des	 AEs	 de	 tout	 grade.	 Aucune	 différence	 statistiquement	
significative	n'a	été	observée	entre	les	taux	d'incidence	des	AEs	des	traitements	par	l'ADT	
+	enzalutamide	et	par	l'ADT	+	apalutamide	et	ceux	de	l'ADT	seul.	Nous	n'avons	trouvé	que	
des	 données	 limitées	 pour	 le	 traitement	 par	 l'ADT	 +	 radiothérapie.	 Ces	 données	 ont	
montré	des	taux	d'incidence	des	AEs	de	grade	3-5	similaires	à	ceux	de	l'ADT	seul.	Il	est	
important	de	noter	que	les	études	n'avaient	pas	la	puissance	statistique	nécessaire	pour	
évaluer	les	différences	dans	les	taux	d'incidence	des	AEs,	les	études	sur	l'ADT	+	docetaxel	
et	 l'ADT	 +	 abiraterone	 étant	 plus	 précises	 et	 donc	 plus	 susceptibles	 de	 trouver	 une	
différence	 statistiquement	 significative.	 En	 outre,	 la	 comparaison	 entre	 les	 différents	
traitements	 repose	 sur	 l'hypothèse	que	 les	 taux	d'incidence	des	AEs	 restent	 constants	
pour	tout	le	temps	d'observation,	ce	qui	peut	jouer	en	défaveur	du	traitement	par	l'ADT	+	
docetaxel.	 Enfin,	 le	 traitement	 par	 l'ADT	 +	 abiraterone	 inclut	 le	 co-traitement	 par	 la	
prednisone,	 ce	 qui	 doit	 être	 considéré	 comme	 un	 facteur	 supplémentaire	 qui	 peut	
influencer	les	comparaisons	entre	les	traitements.	
	
En	résumé,	notre	évaluation	de	l'efficacité	clinique	a	montré	que	l'ADT	+	docetaxel,	l'ADT	
+	 abiraterone,	 l'ADT	 +	 enzalutamide	 et	 l'ADT	 +	 apalutamide	 semblent	 tous	 être	 des	
traitements	 efficaces	 pour	 améliorer	 la	 survie	 des	 patients	 atteints	 du	 mHSPC	
nouvellement	diagnostiqué.	Nous	 avons	 également	montré	un	bénéfice	 de	 survie	 avec	
l'ADT	+	radiothérapie	chez	les	patients	atteints	de	de	novo	mHSPC	de	volume	faible.	Bien	
que	 nous	 n'ayons	 pas	 trouvé	 d'avantage	 statistiquement	 significatif	 pour	 aucun	
traitement	 systémique	 combiné	 par	 rapport	 à	 un	 autre,	 les	 nouveaux	 traitements	
hormonaux	 semblaient	 avoir	 un	 avantage	 sur	 la	 OS	 plus	 important	 et	 ont	 eu	 un	 effet	
statistiquement	significatif	sur	 la	PFS	par	rapport	au	traitement	par	 l'ADT	+	docetaxel.	
Une	amélioration	de	la	HRQoL	à	plus	long	terme	a	été	démontrée	pour	le	traitement	par	
l'ADT	 +	 abiraterone	 par	 rapport	 à	 l'ADT	 seul,	 tandis	 que	 le	 traitement	 par	 l'ADT	 +	
docetaxel	a	semblé	entraîner	une	baisse	de	la	HRQoL	à	court	terme	mais	une	meilleure	
préservation	 de	 la	 HRQoL	 à	 plus	 long	 terme	 par	 rapport	 à	 l'ADT	 seul.	 Aucun	 effet	
systématique	 sur	 la	 HRQoL	 globale	 n'a	 été	 constaté	 pour	 les	 traitements	 par	 l'ADT	 +	
enzalutamide	et	l'ADT	+	apalutamide	par	rapport	à	l'ADT	seul.	De	plus,	notre	évaluation	a	
montré	des	taux	plus	élevés	d'AEs	graves	pour	le	traitement	par	l'ADT	+	docetaxel	et	l'ADT	
+	abiraterone	par	rapport	au	traitement	par	l'ADT	seul,	tandis	que	les	taux	d'incidence	
des	AEs	semblaient	plus	faibles	pour	le	traitement	par	l'ADT	+	enzalutamide	et	l'ADT	+	
apalutamide.	Des	données	plus	détaillées	sur	la	HRQoL	et	les	AEs	dans	les	sous-groupes	
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et	sur	les	différences	entre	les	sous-groupes	de	patients	seraient	nécessaires	pour	mieux	
juger	de	l'efficacité	relative	des	traitements	pour	ce	qui	est	de	ces	mesures	importantes.	
	
Évaluation	des	bénéfices	et	des	risques	
Dans	l'évaluation	des	bénéfices	et	des	risques,	les	patients	traités	par	l'ADT	+	abiraterone,	
l'ADT	+	enzalutamide	et	l'ADT	+	apalutamide	ont	démontré	un	bénéfice	clinique	net	à	24	
mois	par	 rapport	 aux	patients	 traités	par	 l'ADT	 seul,	 avec	une	probabilité	de	bénéfice	
clinique	net	de	97.5%,	83.3%	et	89.4%,	 respectivement.	En	 revanche,	 les	bénéfices	de	
l'ADT	 +	 docetaxel	 étaient	 beaucoup	 moins	 susceptibles	 de	 dominer	 les	 risques	 du	
traitement,	avec	une	probabilité	de	bénéfice	clinique	net	de	14.9%.	La	balance	bénéfices-
risques	moins	 favorable	 du	 traitement	 par	 l'ADT	 +	 docetaxel	 était	 en	 partie	 due	 à	 la	
réduction	du	 risque	de	 décès	 qui	 était	 relativement	 plus	 faible,	mais	 surtout	 aux	 taux	
d'incidence	plus	élevés	d'AEs,	qui	ont	contrebalancé	les	bénéfices	du	traitement.	
	
Nous	 avons	 effectué	 plusieurs	 analyses	 de	 sensibilité,	 qui	 n'ont	 pas	 abouti	 à	 des	
conclusions	différentes.	En	utilisant	un	horizon	temporel	plus	long	de	60	mois,	nous	avons	
observé	 une	 probabilité	 plus	 élevée	 pour	 un	 bénéfice	 clinique	 net	 par	 rapport	 à	 un	
horizon	temporel	de	24	mois	pour	tous	les	traitements,	avec	une	probabilité	de	bénéfice	
net	de	92.0%	pour	l'ADT	+	abiraterone,	91.3%	pour	l'ADT	+	enzalutamide	et	98.0%	pour	
l'ADT	+	apalutamide.	La	balance	bénéfices-risques	du	traitement	par	l'ADT	+	docetaxel	
reste	défavorable	avec	une	probabilité	de	bénéfice	clinique	net	similaire	à	celle	observée	
à	24	mois	(15.1%).	Bien	que	l'augmentation	de	la	probabilité	d'un	bénéfice	clinique	net	
était	mineure,	le	bénéfice	clinique	net	absolu	augmentait	avec	un	horizon	temporel	plus	
long.	Ainsi,	le	nombre	d'équivalents	de	décès	évités	est	passé	de	17	à	24	mois	à	36	à	60	
mois	 sur	 1'000	 patients	 traités	 par	 l'ADT	 +	 abiraterone.	 De	 même,	 le	 nombre	 net	
d'équivalents	de	décès	évités	est	passé	de	45	à	24	mois	à	80	à	60	mois	sur	1'000	patients	
traités	par	l'ADT	+	enzalutamide,	et	de	46	patients	traités	par	l'ADT	+	apalutamide	à	24	
mois	à	90	sur	1'000	patients	à	60	mois,	respectivement.	Cependant,	nous	avons	constaté	
que	 les	 patients	 traités	 par	 l'ADT	 +	 docetaxel	 ont	 plutôt	 connu	 des	 risques	 nets,	
correspondant	à	254	équivalents	de	décès	évités	sur	1'000	patients	à	24	mois	et	169	sur	
1'000	patients	à	60	mois.	
	
Dans	une	autre	analyse	de	sensibilité,	nous	avons	supposé	que	les	poids	de	préférence	
pour	 les	 AEs	 étaient	moins	 importants,	 c'est-à-dire	 que	 les	 patients	 étaient	 beaucoup	
moins	préoccupés	par	les	AEs	que	dans	l'analyse	principale.	Cette	analyse	a	trouvé	une	
balance	 bénéfices-risques	 plus	 favorable	 pour	 tous	 les	 traitements	 systémiques	
combinés,	montrant	à	la	fois	un	bénéfice	clinique	net	absolu	plus	élevé	et	une	probabilité	
de	bénéfice	clinique	net	plus	élevée.	Cependant,	le	traitement	par	l'ADT	+	docetaxel	n'a	
toujours	pas	dépassé	le	seuil	de	probabilité	de	bénéfice	clinique	net	(16.4%).	
	
Nous	 avons	 également	 exploré	 la	 sensibilité	 des	 résultats	 à	 l'utilisation	 de	 différents	
paramètres	 dans	 le	 modèle.	 En	 omettant	 les	 données	 des	 études	 GETUG-AFU	 15,	
CHAARTED,	 LATITUDE	 et	 ENZAMET,	 nous	 avons	 trouvé	 des	 probabilités	 de	 bénéfice	
clinique	net	qui	étaient	comparables	à	celles	de	l'analyse	primaire	pour	le	traitement	par	
l'ADT	 +	 abiraterone,	 tandis	 que	 la	 probabilité	 d'un	 bénéfice	 clinique	 net	 était	
statistiquement	 significativement	 plus	 faible	 pour	 le	 traitement	 par	 l'ADT	 +	 docetaxel	
(2.5%	comparé	à	14.9%)	et	pour	le	traitement	par	l'ADT	+	enzalutamide	(78.3%	comparé	
à	89.4%).	Ainsi,	bien	que	le	traitement	par	l'ADT	+	enzalutamide	ait	montré	un	bénéfice	
clinique	net	dans	l'ensemble,	la	balance	bénéfices-risques	dépendait	du	jugement	porté	
sur	l'inclusion	des	données	de	l'étude	ENZAMET.	Dans	une	autre	analyse	de	sensibilité	
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qui	 supposait	 des	 taux	 d'incidence	 de	 décès	 beaucoup	 plus	 élevés	 sur	 la	 base	 des	
extrapolations	 effectués	 dans	 l'analyse	 économique,	 l'évaluation	 des	 bénéfices	 et	 des	
risques	 a	 montré	 un	 bénéfice	 clinique	 net	 plus	 substantiel	 avec	 tous	 les	 traitements	
systémiques	combinés,	avec	un	bénéfice	clinique	net	absolu	qui	était	presque	deux	fois	
plus	important	que	celui	dans	l'analyse	principale.	
	
Dans	 l'ensemble,	 l'évaluation	des	bénéfices	et	des	risques	a	 indiqué	la	probabilité	d'un	
bénéfice	clinique	net	la	plus	élevée	pour	le	traitement	par	l'ADT	+	apalutamide,	suivi	du	
traitement	par	l'ADT	+	abiraterone	et	de	l'ADT	+	enzalutamide.	Bien	que	le	classement	de	
ces	nouveaux	traitements	hormonaux	ait	légèrement	varié	d'une	analyse	de	sensibilité	à	
l'autre,	le	traitement	par	l'ADT	+	docetaxel	s'est	constamment	classée	au	dernier	rang	et	
n'a	 atteint	 le	 seuil	 de	 probabilité	 d'un	 bénéfice	 clinique	 net	 (c'est-à-dire	 60%)	 dans	
aucune	 des	 analyses.	 Cependant,	 il	 est	 important	 de	 noter	 que	 cette	 évaluation	 des	
bénéfices	et	risques	est	une	des	premières	dans	le	contexte	du	mHSPC,	et	qu'il	y	a	peu	
d'études	avec	lesquelles	on	pourrait	comparer	les	résultats.	Par	conséquent,	nos	résultats	
doivent	être	interprétés	avec	prudence	et	doivent	être	considérés	à	la	lumière	des	limites	
de	 l'étude,	 telles	 que	 le	 manque	 de	 détails	 des	 données	 rapportées	 sur	 les	 AEs	 (par	
exemple,	les	estimations	pour	tous	les	différents	types	et	niveaux	de	gravité	des	AEs),	le	
manque	de	données	représentatives	des	études	observationnelles	et	le	manque	de	poids	
de	préférence	empiriques	dérivés	des	études	sur	les	préférences	des	patients.	Ainsi,	les	
résultats	de	l'évaluation	des	bénéfices	et	des	risques	doivent	être	considérés	comme	des	
résultats	provisoires	et	complémentaires	aux	autres	composantes	standard	de	cette	HTA.	
	
Revue	systématique	de	la	littérature	concernant	les	évaluations	économiques	
Sur	un	total	de	1'799	citations	identifiées	à	partir	de	recherches	dans	les	bases	de	données	
électroniques,	 11	 étaient	 des	 analyses	 coût-efficacité	 éligibles	 incluant	 des	 patients	
diagnostiqués	 avec	 le	 mHSPC.	 Parmi	 les	 études	 identifiées,	 quatre	 provenaient	 de	
Chine/Hong	Kong,	trois	d'Amérique	du	Nord	(États-Unis	ou	Canada),	deux	du	Brésil,	une	
du	 Royaume-Uni	 et	 une	 d'Espagne.	 Six	 études	 ont	 comparé	 le	 traitement	 par	 l'ADT	 +	
docetaxel	 au	 traitement	 par	 l'ADT	 seul	 [Aguiar	 2017,	 Beca	 2019,	 Garcia	 2017,	Woods	
2018,	Zhang	2017,	Zheng	2017],	et	quatre	études	ont	comparé	le	traitement	par	l'ADT	+	
abiraterone	au	traitement	par	l'ADT	+	docetaxel	ou	l'ADT	seul	[Aguiar	2019,	Chiang	2019,	
Ramamurthy	 2019,	 Sathianathen	 2019].	 Une	 étude	 qui	 se	 concentrait	 sur	 le	 blocage	
maximal	des	androgènes	(par	l'ADT	+	flutamide	ou	bicalutamide)	a	également	comparé	
le	traitement	par	l'ADT	+	docetaxel	avec	l'ADT	seul	[Liu	2019].	Aucune	étude	investiguant	
le	rapport	coût-efficacité	du	traitement	par	l'ADT	+	enzalutamide,	l'ADT+	apalutamide	ou	
de	 l'ADT	 +	 radiothérapie	 n'a	 été	 identifiée.	 Les	 perspectives	 adoptées,	 les	 horizons	
temporels	et	les	types	de	coûts	pris	en	compte	dans	les	analyses	étaient	hétérogènes.	
	
Selon	la	liste	de	contrôle	CHEERS,	la	qualité	des	rapports	différait	considérablement	entre	
les	onze	études	éligibles.	Comme	trois	études	n'ont	pas	communiqué	des	informations	qui	
étaient	considérées	comme	très	importantes	(par	exemple,	des	détails	sur	la	population	
étudiée,	la	perspective,	le	traitement	de	comparaison,	l'horizon	temporel	ou	les	résultats	
en	matière	 de	 coûts	 ou	 efficacité	 incrémentales),	 seuls	 les	 résultats	 de	 huit	 des	 onze	
études	de	coût-efficacité	ont	été	pris	en	compte.	
	
Les	rapports	coût-efficacité	différentiels	(ICER)	du	traitement	par	l'ADT	+	docetaxel	par	
rapport	à	l'ADT	seul	étaient	compris	entre	4'033	USD	(Woods	2018,	horizon	temporel	de	
la	vie)	et	50'489	USD	(Ramamurthy	2019,	horizon	de	3	ans).	Les	ICER	du	traitement	par	
l'ADT	+	abiraterone	par	rapport	au	traitement	par	l'ADT	+	docetaxel	étaient	compris	entre	
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295'212	 USD	 (Sathianathen	 2019,	 horizon	 de	 la	 vie)	 et	 1'009'975	 USD	 (Ramamurthy	
2019,	horizon	de	3	ans).	Enfin,	les	ICER	du	traitement	par	l'ADT	+	abiraterone	par	rapport	
à	l'ADT	seul	variaient	entre	188'085	USD	(Chiang	2009,	horizon	de	la	vie)	et	415'063	USD	
(Ramamurthy	2019,	horizon	de	3	ans).	
	
Analyse	coût-efficacité	
Sur	un	horizon	temporel	de	15	ans,	nous	avons	estimé	dans	l'analyse	du	cas	de	base	de	
notre	 modèle	 coût-efficacité,	 que	 les	 traitements	 par	 l'ADT	 +	 docetaxel	 et	 l'ADT	 en	
monothérapie	seraient	associés	à	des	coûts	moyens	de	70'956	CHF	et	55'926	CHF	et	à	des	
années	de	vie	pondérées	par	la	qualité	(QALY)	moyennes	de	4.07	et	3.24,	respectivement.	
Le	ICER	résultant	était	estimé	à	18'124	CHF	par	QALY	gagnée.	
	
Selon	nos	estimations,	la	stratégie	de	traitement	par	l'ADT	+	apalutamide	était	dominée	
(c'est-à-dire	qu'elle	générait	des	coûts	plus	élevés	et	des	QALYs	moins	élevés	par	rapport	
aux	 traitements	 de	 comparaison).	 De	 plus,	 nous	 avons	 constaté	 que	 les	 stratégies	 de	
traitement	par	l'ADT	+	abiraterone	et	l'ADT	+	enzalutamide	entraînaient	des	ICER	élevés,	
supérieurs	 à	 100'000	 CHF	 par	 QALY	 gagnée	 (294'163	 CHF/QALY	 pour	 l'ADT	 +	
abiraterone	 comparé	 à	 l'ADT	 +	 docetaxel,	 1'066'633	 CHF/QALY	 pour	 l'ADT	 +	
enzalutamide	comparé	à	l'ADT	+	abiraterone).	
	
Pour	 tous	 les	 nouveaux	 traitements	 hormonaux,	 les	 éléments	 des	 coûts	 les	 plus	
importants	 étaient	 ceux	 des	 médicaments	 eux-mêmes.	 Plus	 précisément,	 les	 coûts	
d'acquisition	et	d'administration	des	médicaments	représentaient	91%	des	coûts	globaux	
pour	le	traitement	par	l'ADT	+	enzalutamide,	89%	pour	l'ADT	+	abiraterone,	88%	pour	
l'ADT	+	apalutamide,	58%	pour	l'ADT	+	docetaxel	et	39%	pour	l'ADT	seul.	
	
Dans	les	analyses	de	sensibilité	déterministes,	les	variations	des	valeurs	d'utilité	avant	la	
progression,	 la	 taille	 de	 l'effet	 (HR)	 des	 traitements	 systémiques	 combinés	 et	 de	 la	
proportion	 de	 patients	 recevant	 des	 traitements	 consécutifs	 après	 la	 première	
progression	ont	eu	le	plus	d'impact	sur	l'ICER.	Néanmoins,	tous	les	ICERs	des	analyses	de	
sensibilité	 déterministes	 comparant	 les	 traitements	 par	 l'ADT	 +	 docetaxel	 à	 l'ADT	 en	
monothérapie	étaient	inférieurs	à	25'000	CHF	par	QALY	gagnée.	Pour	les	comparaisons	
entre	 l'ADT	 +	 abiraterone	 et	 l'ADT	 +	 docetaxel,	 les	 ICER	 ont	 toujours	 été	 estimés	
supérieurs	à	100'000	CHF	par	QALY	gagnée.	
	
Dans	 quelques	 scénarios,	 le	 traitement	 par	 l'ADT	 +	 enzalutamide	 a	 été	 dominé	 par	 le	
traitement	 par	 l'ADT	 +	 apalutamide;	 par	 exemple,	 lorsque	 les	 données	 des	 études	
LATITUDE	et	ENZAMET	sont	omises	dans	l'estimation	des	effets	de	traitement	(HR)	ou	
lorsque	 l'horizon	 temporel	est	 limité	à	5	ans.	À	 l'exception	des	variations	des	prix	des	
médicaments,	presque	tous	les	autres	scénarios	ont	eu	un	impact	modéré	ou	mineur	sur	
les	résultats	de	l'analyse.	
	
En	résumé,	nous	concluons	de	l'analyse	coût-efficacité	que	l'ICER	du	traitement	par	l'ADT	
+	docetaxel	par	rapport	à	l'ADT	seul	est	estimé	à	18'124	CHF	et	est	très	probablement	
inférieur	à	100'000	CHF	par	QALY	gagnée,	tandis	que	les	stratégies	de	traitement	avec	les	
nouveaux	traitements	hormonaux	sont	probablement	supérieures	à	cette	valeur	aux	prix	
actuels.	
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Analyse	de	l'impact	budgétaire	
En	 tenant	compte	de	 la	croissance	et	du	vieillissement	de	 la	population	suisse,	 il	a	été	
estimé	que	le	nombre	total	de	patients	atteints	de	cancer	de	la	prostate	en	Suisse	passera	
d'environ	33'300	cas	en	2020	à	plus	de	41'000	en	2030.	En	supposant	que	les	fréquences	
de	mHSPC	à	travers	les	différents	groupes	d	'âge	parmi	les	patients	atteints	de	cancer	de	
la	 prostate	 resteront	 constantes,	 on	 a	 estimé	 que	 le	 nombre	 total	 de	 cas	 de	 mHSPC	
nouvellement	diagnostiqué	passerait	de	837	en	2020	à	plus	de	1'000	en	2030	(+23%).	
	
Les	résultats	de	l'analyse	d'impact	budgétaire	suggèrent	que	les	coûts	totaux	des	cas	de	
mHSPC	en	Suisse	dépendent	 fortement	de	 la	 stratégie	de	 traitement.	L'ADT	seul	 (35.7	
millions	CHF)	et	l'ADT	+	docetaxel	(46.3	millions	CHF)	étaient	moins	coûteux	que	l'ADT	+	
abiraterone,	l'ADT	+	enzalutamide	ou	l'ADT	+	apalutamide	(plus	de	150	millions	CHF	en	
2020).	Les	coûts	des	combinaisons	de	différentes	stratégies	de	traitement	dépendaient	
fortement	de	l'utilisation	proportionnelle	supposée.	Par	exemple,	si	l'on	suppose	que	50%	
des	patients	éligibles	seront	traités	par	l'ADT	seul,	25%	par	l'ADT	+	docetaxel	et	25%	par	
l'ADT	+	abiraterone,	les	coûts	totaux	s'élèveront	à	70.9	millions	de	CHF	en	2020	(soit	35.2	
millions	de	CHF	de	plus	que	le	traitement	par	l'ADT	seul).	Selon	l'avis	des	experts,	il	est	
très	difficile	d'estimer	comment	les	patients	atteints	du	mHSPC	sont	actuellement	traités	
en	 Suisse	 (c'est-à-dire	quel	 pourcentage	 reçoit	 quel	 traitement).	Néanmoins,	 il	 semble	
évident	que	l'utilisation	des	nouveaux	traitements	hormonaux	chez	les	patients	atteints	
du	 mHSPC	 est	 en	 constante	 évolution	 et	 pourrait	 changer	 très	 rapidement	 dans	 les	
prochaines	années.	
	
Conclusion	
	
Dans	le	cadre	de	cette	HTA,	nous	avons	évalué	de	manière	détaillée	l'efficacité	clinique,	la	
sécurité,	le	rapport	bénéfices-risques	et	les	caractéristiques	économiques	du	traitement	
par	 l'ADT	+	docetaxel,	 de	 l'ADT	+	 abiraterone,	 de	 l'ADT	+	 enzalutamide	 et	 de	 l'ADT	+	
apalutamide	entre	eux	et	par	rapport	à	 l'ADT	seul	chez	les	patients	atteints	du	mHSPC	
nouvellement	 diagnostiqué.	 L'évaluation	 de	 l'efficacité	 et	 de	 la	 sécurité	 cliniques	
comprenait	 également	 une	 évaluation	 du	 traitement	 par	 l'ADT	 +	 radiothérapie	 par	
rapport	à	l'ADT	seul.	
	
En	 ce	 qui	 concerne	 l'évaluation	 de	 l'efficacité	 et	 de	 la	 sécurité	 cliniques,	 nous	 avons	
constaté	 que	 le	 traitement	 par	 l'ADT	 +	 docetaxel,	 l'ADT	 +	 abiraterone,	 l'ADT	 +	
enzalutamide	et	l'ADT	+	apalutamide	apportent	un	avantage	important	de	survie	chez	les	
patients	 atteints	 de	 mHSPC	 nouvellement	 diagnostiqué	 par	 rapport	 à	 l'ADT	 seul.	 En	
revanche,	 aucun	 des	 traitements	 systémiques	 combinés	 n'a	 été	 significativement	 plus	
efficace	que	 les	 autres	pour	prolonger	 la	 survie.	 En	outre,	 nous	 avons	 constaté	 que	 la	
radiothérapie	était	efficace	chez	les	patients	atteints	de	de	novo	mHSPC	de	volume	faible.	
Les	données	relatives	à	la	HRQoL	indiquent	un	bénéfice	principalement	pour	le	traitement	
par	 l'ADT	 +	 abiraterone,	 et	 un	 déclin	 de	 la	 HRQoL	 à	 court	 terme	 avec	 une	meilleure	
préservation	de	 la	HRQoL	à	plus	 long	 terme	pour	 le	 traitement	par	 l'ADT	+	docetaxel.	
Aucune	 différence	 de	 HRQoL	 n'a	 été	 observée	 pour	 le	 traitement	 par	 l'ADT	 +	
enzalutamide	ou	l'ADT	+	apalutamide.	Les	traitements	par	l'ADT	+	docetaxel	et	l'ADT	+	
abiraterone	 ont	 été	 associés	 à	 des	 taux	 d'incidence	 plus	 élevés	 d'AEs	 de	 grade	 3	 à	 5	
comparés	 au	 traitement	 par	 l'ADT	 seul,	 alors	 qu'aucune	 différence	 statistiquement	
significative	n'a	été	observée	pour	les	traitements	par	l'ADT	+	enzalutamide	et	l'ADT	+	
apalutamide	par	rapport	à	l'ADT	seul.	
	



	
	

	
46	

Dans	le	cadre	de	l'évaluation	des	bénéfices	et	des	risques,	nous	avons	évalué	la	balance	
bénéfices-risques	des	traitements	systémiques	du	mHSPC	du	point	de	vue	de	la	prise	de	
décision	clinique	en	utilisant	un	horizon	temporel	de	2	ans.	Nous	avons	constaté	une	forte	
probabilité	d'un	bénéfice	clinique	net	pour	les	combinaisons	ADT	+	abiraterone,	ADT	+	
enzalutamide	et	ADT	+	apalutamide	par	rapport	à	l'ADT	seul.	En	revanche,	la	probabilité	
d'un	bénéfice	clinique	net	était	faible	pour	la	combinaison	ADT	+	docetaxel	par	rapport	à	
l'ADT	seul.	Des	rapports	plus	détaillés	sur	les	résultats	liés	à	la	HRQoL	et	aux	AEs	dans	les	
RCTs	pourraient	contribuer	à	une	évaluation	plus	complète	de	ces	dimensions,	ainsi	qu'à	
la	conduite	d'une	évaluation	des	bénéfices	et	des	risques	plus	complète.	Cette	analyse	s'est	
principalement	 concentrée	 sur	 l'évaluation	 de	 l'équilibre	 entre	 les	 avantages	 et	 les	
risques	du	point	de	vue	de	la	prise	de	décision	clinique,	sans	tenir	compte	des	facteurs	de	
coût.	 Étant	 donné	 que	 cette	 évaluation	 poursuit	 un	 objectif	 différent,	 ses	 résultats	 ne	
doivent	donc	pas	 être	 interprétés	de	manière	 interchangeable	mais	plutôt	de	manière	
complémentaire	à	l'analyse	coût-efficacité.	
	
Dans	 l'analyse	 coût-efficacité,	 nous	 avons	 mis	 en	 relation	 les	 bénéfices	 cliniques	 des	
traitements	systémiques	combinés	contre	le	mHSPC	et	leurs	coûts	en	utilisant	un	horizon	
temporel	de	15	ans	du	point	de	vue	du	payeur	de	soins	de	santé	 suisse.	Nos	 résultats	
suggèrent	 que	 le	 traitement	par	 l'ADT	+	docetaxel	 est	 une	option	 thérapeutique	 coût-
efficace	(ICER	de	18'124	CHF	par	QALY	gagnée	par	rapport	à	l'ADT	seul)	en	Suisse.	Nous	
avons	constaté	que	la	stratégie	de	traitement	par	l'ADT	+	apalutamide	était	dominée,	et	
que	 les	 stratégies	 de	 traitement	 par	 l'ADT	 +	 abiraterone	 et	 l'ADT	 +	 enzalutamide	
entraînaient	des	ICERs	supérieurs	à	100'000	CHF	par	QALY	gagnée	(294'163	CHF/QALY	
pour	l'ADT	+	abiraterone	comparé	à	l'ADT	+	docetaxel,	1'066'633	CHF/QALY	gagnée	pour	
l'ADT	+	enzalutamide	comparé	à	l'ADT	+	abiraterone).	Cela	s'explique	par	le	fait	que	les	
coûts	 des	 nouveaux	 traitements	 hormonaux	 sont	 relativement	 élevés	 par	 rapport	 aux	
coûts	 de	 la	 chimiothérapie.	 L'analyse	 d'impact	 budgétaire	 suggère	 également	 que	 les	
coûts	totaux	des	stratégies	de	traitement	par	l'ADT	seul	ou	l'ADT	+	docetaxel	sont	plus	
bas,	allant	de	35.7	millions	de	CHF	pour	l'ADT	seul	à	46.3	millions	de	CHF	pour	l'ADT	+	
docetaxel	 en	 2020.	 Les	 analyses	 alternatives	 supposant	 l'utilisation	 de	 nouveaux	
traitements	hormonaux	ont	montré	des	coûts	totaux	nettement	plus	élevés.	
	
En	 conclusion,	 aucun	 des	 traitements	 combinés	 n'a	 clairement	 obtenu	 de	 meilleurs	
résultats	que	 les	autres	dans	 toutes	 les	dimensions	évaluées.	Nous	avons	constaté	que	
tous	 les	 traitements	 systémiques	 combinés	 évalués	 étaient	 des	 options	 efficaces	 pour	
prolonger	 la	survie	des	hommes	atteints	d'un	mHSPC	nouvellement	diagnostiqué,	avec	
des	bénéfices	à	plus	long	terme	en	matière	de	qualité	de	vie	pour	le	traitement	par	l'ADT	
+	 abiraterone	 et	 l'ADT	 +	 docetaxel.	 Les	 nouveaux	 traitements	 hormonaux	 peuvent	
apporter	 un	bénéfice	 clinique	net	 plus	 important	 pour	 les	 patients	 en	 raison	des	 taux	
d'incidence	plus	élevés	d'effets	indésirables	sévères	avec	l'ADT	+	docetaxel.	En	revanche,	
lorsque	l'on	met	en	relation	les	coûts	et	les	bénéfices	cliniques,	l'analyse	coût-efficacité	a	
montré	que	le	traitement	par	l'ADT	+	docetaxel	est	la	seule	option	thérapeutique	qui	est	
coût-efficace	 sur	un	horizon	de	15	ans	du	point	de	vue	des	payeurs	de	 soins	de	 santé	
suisses,	 compte	 tenu	 des	 prix	 actuels	 des	 médicaments.	 Les	 nouveaux	 traitements	
hormonaux	sont	associés	à	une	augmentation	statistiquement	significative	des	coûts	pour	
le	système	de	santé.	Tous	ces	facteurs	doivent	être	pris	en	compte	conjointement	lors	de	
l'élaboration	 de	 recommandations	 pour	 le	 traitement	 du	 mHSPC	 nouvellement	
diagnostiqué	en	Suisse.	
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2 Introduction	
Prostate	cancer	is	the	most	frequent	cancer	in	men,	placing	a	high	burden	on	patients	and	
healthcare	systems.	With	an	age-standardised	incidence	of	115.7/100,000	person-years,	
prostate	cancer	is	currently	estimated	to	affect	over	43,000	patients	in	Switzerland	[1].	
Prostate	cancer	is	characterised	by	a	relatively	slow	disease	progression,	especially	when	
detected	and	treated	in	early,	localised	stages.	This	manifests	in	a	relatively	high	5-year	
survival	of	88.6%	after	diagnosis,	while	the	mortality	rate	of	22.0/100,000	person-years	
is	 still	 high	 compared	 to	 other	 cancer	 types	 [1].	 Prostate	 cancer	 and	 its	 progression	
typically	 are	 androgen-dependent	 and	 respond	 well	 to	 treatments	 that	 reduce	 the	
production	 of	 androgens	 including	 testosterone,	 such	 as	 orchidectomy	 (i.e.,	 surgical	
castration)	or	gonadotropin-releasing	hormone	agonists	or	antagonists	(e.g.	leuprolide,	
goserelin,	 degarelix).	 These	 treatments	 are	 summarised	 under	 the	 term	 androgen	
deprivation	therapy	(ADT).	In	recent	years,	substantial	advances	have	been	made	in	the	
treatment	 of	 prostate	 cancer,	 significantly	 improving	 the	 prognosis	 of	 patients	 with	
advanced	disease.	
	
A	 subject	 of	 high	 current	 scientific	 interest	 is	 the	management	of	 patients	with	newly	
diagnosed,	metastatic,	 hormone-sensitive	prostate	 cancer	 (mHSPC)	 [2–4].	 Patients	 are	
typically	diagnosed	with	mHSPC	either	as	first-time	diagnosis	of	prostate	cancer	(i.e.,	de	
novo)	or	a	progression	after	local	treatment	of	the	primary	tumour	(i.e.,	progression	after	
prior	local	therapy).	We	used	this	terminology	to	describe	these	two	distinct	settings	in	
this	report,	as	"newly	diagnosed"	may	refer	to	either	setting	in	the	international	literature.	
Patients	with	 "hormone-sensitive"	disease	have	either	not	previously	 received	ADT	or	
have	demonstrated	ongoing	sensitivity	to	ADT	[4].	Based	on	data	from	the	Swiss	National	
Institute	 for	 Cancer	 Epidemiology	 and	 Registration	 (NICER),	 approximately	 10%	 of	
mHSPC	 patients	 are	 diagnosed	 de	 novo,	 while	 the	 rest	 is	 diagnosed	 after	 disease	
progression	[1].	No	further	information	about	the	incidence	or	prevalence	of	mHSPC	in	
Switzerland	is	currently	publicly	available.	
	
While	ADT	was	long	considered	the	standard	of	care	for	mHSPC	patients,	several	different	
treatments	are	now	available	that	have	shown	benefits	when	given	in	combination	with	
ADT	to	prolong,	improve	or	maintain	quality	of	life,	and	delay	disease	progression.	These	
treatments	 include	 chemotherapy	 with	 docetaxel,	 novel	 hormonal	 therapies	 such	 as	
abiraterone,	enzalutamide	and	apalutamide,	as	well	as	radiotherapy.	When	added	to	ADT,	
both	 docetaxel	 and	 abiraterone	 demonstrated	 relevant	 effects	 in	 prolonging	 overall	
survival	 in	 long-term	 analyses	 of	 several	 randomised	 controlled	 trials	 (RCTs)	 [5–12],	
while	 one	 trial	 on	 docetaxel	 failed	 to	 show	 such	 a	 benefit	 [13,14].	 Enzalutamide	 and	
apalutamide	 also	 demonstrated	 significant	 effects	 on	 overall	 survival	 [15–17],	 and	
another	trial	on	enzalutamide	showed	promising	results	in	early	analyses	[18].	However,	
the	effects	of	some	of	these	treatments	may	depend	on	the	volume	and	risk	category	of	
the	disease,	as	well	as	whether	mHSPC	is	diagnosed	de	novo	or	after	prior	local	therapy.	
Additionally,	 external	 beam	 radiotherapy	 to	 the	 prostate	was	 shown	 to	 have	 survival	
benefits	in	the	subgroup	of	prostate	cancer	patients	with	low	disease	volume,	but	not	in	
the	overall	mHSPC	population	[19,20].	However,	all	available	treatment	options	also	have	
a	relevant	profile	of	AEs	–	which	needs	to	be	weighed	against	the	benefit–	and	may	incur	
additional	costs	to	healthcare	systems	and	patients.	
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The	 optimal	 treatment	 for	men	with	mHSPC	diagnosed	de	 novo	 and	progressing	 after	
prior	local	therapy	is	thus	currently	unclear.	This	Health	Technology	Assessment	(HTA)	
aims	 to	 evaluate	 the	 clinical	 effectiveness,	 safety,	 benefit-harm	 balance	 and	 health	
economic	 characteristics	 of	 docetaxel,	 abiraterone,	 enzalutamide,	 apalutamide,	 and	
radiotherapy	in	combination	with	ADT	among	each	other	and	compared	to	ADT	alone	in	
patients	with	mHSPC	in	the	context	of	Switzerland.	
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3 Objective	
The	overall	 aim	of	 this	HTA	was	 to	provide	an	assessment	of	ADT	+	docetaxel,	ADT	+	
abiraterone,	ADT	+	enzalutamide,	and	ADT	+	apalutamide	compared	with	ADT	alone	as	a	
treatment	 for	 men	 with	 newly	 diagnosed	 mHSPC.	 In	 addition,	 the	 assessment	 of	 the	
clinical	efficacy	and	safety	included	an	evaluation	of	ADT	+	radiotherapy	compared	to	ADT	
alone.	
	
Specific	aims	were	to:	

• Determine	the	clinical	effectiveness	of	the	different	treatment	options	regarding	
overall	survival,	cancer-specific	endpoints	and	health-related	quality	of	life	

• Assess	AEs	and	toxicity	of	the	different	treatment	options	
• Provide	a	comparative	benefit-harm	assessment	of	the	different	treatment	options	
• Evaluate	 the	 cost-effectiveness	 and	 budget	 impact	 of	 the	 different	 treatment	

options	
• Examine	 differences	 in	 the	 results	 between	 important	 subgroups,	 such	 as	

low/high	 disease	 burden,	 baseline	 performance	 status,	 and	 disease	 history	
(progression	after	prior	local	therapy	vs.	diagnosed	de	novo).	
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4 Decision	Context	(PICO)	
4.1 Population	

The	primary	target	population	of	this	HTA	was	adult	men	with	newly	diagnosed	mHSPC	
–	 both	 diagnosed	 de	 novo	 and	 progressing	 after	 prior	 local	 therapy	 –	 that	 had	 not	
previously	 undergone	 systemic	 therapy.	 Patients	 pre-treated	 with	 ADT	 alone	 or	 in	
combination	with	first-generation	non-steroidal	anti-androgens	(nsAA)	were	considered	
eligible.	Patients	that	had	received	chemotherapy	with	docetaxel	prior	to	the	start	of	novel	
hormonal	therapy	were	excluded	but	were	considered	in	secondary	analyses.	
	
Metastatic	 cancer	 was	 defined	 as	 the	 presence	 of	 one	 or	 more	 distant	 metastases	
irrespective	of	the	extension	of	the	primary	tumour	and	lymphatic	spread	(i.e.,	M1	stage	
with	 any	 T	 and	 N	 stage	 according	 to	 the	 TNM	 classification).	 The	 term	 "hormone-
sensitive"	was	 considered	 synonymous	 to	 the	 terms	 "castration-sensitive",	 "hormone-
naïve"	and	"castration-naïve"	prostate	cancer.	As	used	in	the	document,	the	term	included	
both	clinical	scenarios	in	which	patients	had	either	not	previously	received	ADT	or	had	
demonstrated	ongoing	sensitivity	to	ADT	[2].	Patients	with	non-metastatic	(M0)	prostate	
cancer	were	excluded	but	were	considered	in	secondary	analyses.	

4.2 Interventions	

We	included	the	following	interventions:	
	

• ADT	+	docetaxel	(75mg/m2	body	surface	area,	administered	i.v.	every	3	weeks	for	
6	cycles)	+	prednisone	10mg/day	during	6	cycles,	followed	by	ADT	alone	

• ADT	+	abiraterone	acetate	(1,000mg/day	p.o.)	+	prednisone	5mg/day	until	disease	
progression	

• ADT+	enzalutamide	(160mg/day	p.o.)	until	disease	progression	
• ADT+	apalutamide	(240mg/day	p.o.)	until	disease	progression	
• ADT	+	radiotherapy	(external	beam	radiation	therapy	to	the	prostate	administered	

in	various	doses	and	frequencies,	followed	by	ADT	alone).	
	
Further	 interventions,	 such	 as	 bone-targeting	 agents	 (e.g.	 zoledronic	 acid)	 and	 COX-2	
inhibitors	(e.g.	celecoxib),	were	excluded.	As	used	in	this	document,	the	expressions	"ADT	
+	 docetaxel"	 and	 "ADT	 +	 abiraterone"	 are	 considered	 to	 include	 co-treatment	 with	
prednisone	at	the	respective	dosages.	

4.3 Comparator	

• ADT	alone	or	in	combination	with	placebo,	daily	oral	medication	(licensed	dose)	
• ADT	+	first-generation	nsAA	(such	as	bicalutamide,	flutamide	or	nilutamide)	alone	

or	in	combination	with	placebo,	daily	oral	medication	(licensed	dose).	
	
ADT	 may	 involve	 orchidectomy	 or	 treatment	 with	 gonadotropin-releasing	 hormone	
agonists	 or	 antagonists.	 The	 treatment	 of	 prostate	 cancer	with	 older	nsAA	of	 the	 first	
generation	(e.g.	bicalutamide,	flutamide	or	nilutamide)	and	ADT	(also	termed	maximum	
androgen	blockade)	was	an	 important	 treatment	option	before	 the	development	of	 the	
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novel	hormonal	drugs	studied	in	the	present	report	(i.e.,	abiraterone,	enzalutamide,	and	
apalutamide).	However,	the	additional	benefits	of	the	older	nsAA	in	advanced	prostate	
cancer	are	generally	considered	to	be	limited	[21].	

4.4 Outcomes	

4.4.1 Critical	effectiveness	outcomes	
• Overall	survival	
• Health-related	quality	of	life	(HRQoL)	

o Overall	HRQoL	measured	by:	EQ-5D,	SF-36,	EORTC	QLQ-C30.	
o Prostate	cancer-specific	quality	of	life	measured	by:	FACT-P,	FACIT-F,	Brief	

Pain	Inventory	(BPI),	Brief	Fatigue	Inventory	(BFI).	
	
For	 HRQoL,	 we	 considered	 differences	 in	 absolute	 scores	 at	 different	 time	 points	 of	
follow-up	and	changes	in	scores	from	baseline	within	treatments,	as	well	as	differences	in	
absolute	 scores	 or	 change	 in	 scores	 between	 treatments.	 While	 we	 were	 primarily	
interested	in	a	comparison	of	HRQoL	scores	between	studies,	we	also	report	on	time-to-
event	 outcomes	 (e.g.	 time	 to	 pain	 progression,	 time	 to	 HRQoL	 deterioration)	 as	
supplementary	information,	where	this	was	available.	
	
4.4.2 Important	effectiveness	outcomes	

• Progression-free	survival	
o In	 primary	 analyses,	 we	 considered	 the	 following	 outcomes,	 as	 deemed	

most	closely	reflecting	a	meaningful	clinical	progression	(either	by	leading	
to	a	decrease	in	HRQoL,	an	increase	in	symptoms	or	a	change	in	treatment):	
Clinical	progression-free	 survival	 (cPFS;	 time	 to	progression	 in	 clinical	
symptoms	 or	 radiographic	 findings,	 or	 death)	 or	 radiographic	
progression-free	 survival	 (rPFS;	 time	 to	 progression	 in	 radiographic	
findings,	or	death).	

o In	 sensitivity	 analyses,	 the	 following	 outcomes	 were	 additionally	
considered:	 Failure-free	 survival	 (FFS;	 time	 to	 progression	 in	 clinical	
symptoms,	 radiographic	 findings	 or	 biochemical	markers,	 or	 death)	 and	
biochemical	(PSA)	progression-free	survival	(bPFS;	time	to	progression	
in	biochemical	markers,	or	death).	

	
4.4.3 Safety	outcomes:	adverse	events	and	toxicity	
All	available	data	on	AEs	and	toxicity	outcomes,	including	severity	–	based	on	the	Common	
Terminology	Criteria	for	Adverse	Events	(CTCAE)	classification	–	were	included.		
	
4.4.4 Health	economic	outcomes	
The	economic	systematic	review	and	cost	effectiveness	analysis	focused	on	costs,	QALYs,	
and	incremental	cost-effectiveness	ratios	(ICERs;	effectiveness	measured	in	QALYs),	
while	the	budget	impact	analysis	focused	on	costs	only.	
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4.5 Study	Designs	

We	 included	 evidence	 from	 RCTs,	 including	 multi-arm,	 multistage	 trials,	 for	 the	
evaluation	of	clinical	efficacy	and	safety	of	mHSPC	treatments.	

4.6 Subgroups	

The	clinical	assessment	considered	the	following	subgroups:	
• De	novo	mHPSC	vs.	progression	after	prior	local	therapy	
• High	 vs.	 low	 volume	 disease	 (according	 to	 CHAARTED;	 high	 volume	 disease	 is	

defined	 as	 either	 of	 the	 following	 two	 criteria:	 visceral	metastases	 or	³4	 bone	
lesions	with	³1	outside	of	the	vertebral	bodies	and	pelvis)	

• Restricted	 physical	 performance	 vs.	 unrestricted	 performance	 (Eastern	
Cooperative	Oncology	Group	(ECOG)	Performance	Status	³1	vs.	0).	

	
Pre-planned	subgroup	analyses	for	high	vs.	low	risk	disease	(according	to	LATITUDE;	at	
least	two	out	of	the	following	three	criteria:	Gleason	score	³8	and/or	³3	lesions	on	bone	
scan	and/or	presence	of	measurable	visceral	lesions)	were	not	conducted	due	to	sparsity	
of	stratified	data	reported	in	relevant	RCTs	and	as	the	results	for	high	and	low	volume	
disease	 groups	 were	 considered	 sufficiently	 indicative	 of	 the	 importance	 of	 the	
consideration	 of	 disease	 burden	 for	 making	 treatment	 decisions.	 This	 is	 reflected	 by	
statements	from	recent	international	and	Swiss	consensus	panels	on	advanced	prostate	
cancer,	in	which	the	majority	of	experts	voted	that	the	two	classifications	should	not	be	
distinguished	in	clinical	practice	[4,22].	
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5 Assessment	of	Clinical	Efficacy	and	Safety	
5.1 Methods	

The	 systematic	 review	 for	 the	 clinical	 evaluation	 was	 performed	 on	 the	 basis	 of	 the	
scoping	document	for	the	present	HTA,	as	well	as	according	to	the	Preferred	Reporting	
Items	for	Systematic	Reviews	and	Meta-Analyses	(PRISMA)	guidelines	and	its	extension	
for	network	meta-analyses	[23,24].	The	research	protocol	for	the	systematic	review	was	
registered	a	priori	on	PROSPERO	(CRD42020171129).	
	
5.1.1 Systematic	Review	
We	 searched	 for	 primary	 studies	 published	 in	 English	 in	 MEDLINE,	 EMBASE,	 the	
Cochrane	 Central	 Register	 of	 Randomised	 Controlled	 Trials	 (CENTRAL),	 and	
ClinicalTrials.gov	 until	 25	 February	 2020.	 Search	 terms	 included	 "prostate	 cancer",	
"hormone-sensitive"	 (and	 synonyms),	 "docetaxel",	 "abiraterone",	 "enzalutamide",	
"apalutamide"	and	"radiotherapy"	(see	Appendix	12.2.1	 for	detailed	search	strategies).	
Furthermore,	 we	 screened	 the	 most	 recent	 relevant	 international	 conference	
proceedings,	 namely	 those	 of	 the	 European	 Society	 of	 Medical	 Oncology	 (ESMO),	
American	 Society	 of	 Clinical	 Oncology	 (ASCO),	 Advanced	 Prostate	 Cancer	 Consensus	
Conference	 (APCCC),	 European	 Association	 of	 Urology	 (EAU),	 and	 the	 American	
Urological	Association	(AUA)	from	January	2016	to	April	2020,	as	well	as	recent	published	
systematic	 reviews	 identified	 through	 the	 literature	 search	 for	 additional	 records	 of	
primary	studies.	
	
5.1.2 Study	selection	and	data	management	
The	review	process	and	selected	RCTs	are	shown	in	Figure	1.	Each	title,	abstract	and	full	
text	was	independently	assessed	for	eligibility	by	two	of	the	three	reviewers	(DM,	HGY,	
SSM)	and	another	reviewer	(MAP)	was	consulted	in	case	of	disagreements.	All	data	were	
extracted	in	duplicate,	including	study	design	and	setting,	sample	size,	study	participant	
characteristics	 and	 inclusion	 criteria,	 experimental	 interventions,	 comparator	
interventions,	 primary	 and	 secondary	outcomes,	 safety	 outcomes,	 and	median	 time	of	
follow-up.	We	extracted	data	reported	based	on	intention-to-treat	assignment.	
	
5.1.3 Risk	of	Bias	Assessment	
We	assessed	the	Risk	of	Bias	(RoB)	in	the	included	RCTs	using	RoB	2.0.	RoB	was	assessed	
independently	and	in	duplicate	by	two	of	the	three	reviewers	(DM,	HGY,	SSM)	according	
to	 the	 following	 domains:	 (i)	 randomisation	 process,	 (ii)	 deviation	 from	 intended	
intervention,	 (iii)	 missing	 outcome	 data,	 (iv)	 measurement	 of	 the	 outcome,	 and	 (v)	
selection	 of	 the	 reported	 results.	 These	major	 domains	 constitute	 of	multiple	 detailed	
criteria,	that	all	contribute	to	the	summary	overall	risk	of	bias	assessment	for	the	RCTs.	
We	assessed	the	criteria	on	an	outcome	basis	for	the	two	primary	outcomes	of	OS	and	
HRQoL.	We	assessed	the	RoB	for	HRQoL	once	for	each	RCT,	independent	of	the	HRQoL	
instruments	reported,	as	we	considered	the	different	 instrument	scales	 to	be	similarly	
affected	by	RoB	in	respective	RCTs.	
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5.1.4 Network	Meta-Analysis	and	Pairwise	Meta-Analysis	
We	 conducted	 network	 meta-analyses	 for	 systemic	 mHSPC	 treatments	 and	 pairwise	
meta-analyses	for	radiotherapy	separately.	This	was	done	for	the	following	reasons:	First,	
in	 clinical	 practice,	 radiotherapy	 is	 commonly	 applied	 in	 addition	 to	 and	 independent	
from	systemic	treatment.	Second,	radiotherapy	to	the	primary	tumour	is	only	indicated	
in	 patients	 that	 had	 no	 prior	 local	 treatment,	which	 is	 reflected	 by	 the	 fact	 that	RCTs	
evaluating	 the	 effects	 of	 radiotherapy	 were	 conducted	 exclusively	 in	 de	 novo	 mHSPC	
patients.	As	we	did	not	consider	radiotherapy	and	systemic	therapy	as	mutually	exclusive,	
and	due	to	the	concerns	with	respect	to	transitivity,	the	combination	of	radiotherapy	and	
systemic	mHSPC	treatment	in	one	single	network	was	not	considered	appropriate.	
	
We	 performed	 frequentist	 multivariable	 random-effects	 network	 meta-analyses	 and	
simple	 random-effects	 pairwise	meta-analyses	 using	 a	 restricted	maximum-likelihood	
estimator	(REML).	We	assessed	the	transitivity	assumption	predominantly	with	respect	
to	 epidemiological	 and	 clinical	 plausibility	 based	 on	 the	 presence	 of	 potential	 effect	
modifiers.	We	also	explored	the	presence	of	 inconsistency	between	direct	and	 indirect	
estimates	 in	 the	 available	 data,	where	 applicable.	 Publication	 bias	was	 assessed	 using	
funnel	plots.		
	
To	estimate	the	correlation	between	treatment	effects	in	the	STAMPEDE	trial	(which,	due	
to	its	study	design,	was	somewhere	between	a	set	of	separate	trials	and	a	multi-arm	trial),	
we	 first	 calculated	 the	 amount	 of	 overlap	 in	 accrued	 patients	 between	 the	 trial	 arms.	
Assuming	that	each	treatment	effect	could	be	calculated	as	a	weighted	average	of	the	arms	
in	 the	 different	 time	 periods,	 we	 estimated	 what	 the	 variance	 and	 covariance	 terms	
between	 them	 would	 be.	 Further	 assuming	 that	 the	 variance	 did	 not	 vary	 across	
treatments	or	time	periods,	we	compared	these	estimates	with	the	published	contrast-
based	variance	estimates	to	compute	an	approximate	correlation	matrix.	
	
All	statistical	analyses	were	performed	using	R	(version	4.0.2).	
	
5.1.5 Synthesis	
We	 summarised	 the	 evidence	 regarding	 outcomes	 for	 which	 meta-analysis	 was	 not	
possible,	such	as	outcomes	related	to	HRQoL,	in	a	narrative	way.	In	some	instances,	we	
extracted	 the	 HRQoL	 results	 from	 studies	 from	 graphs	 using	 digitisation,	 as	 no	 exact	
measures	were	 reported	 in	 the	 respective	 publications.	We	used	 the	Webplotdigitizer	
(https://apps.automeris.io/wpd/)	 software	 for	 digitisation.	 Results	were	 compared	 to	
recently	published	systematic	literature	reviews	identified	through	the	literature	search	
within	this	HTA.	
	
5.1.6 GRADE	Assessment	
We	 assessed	 the	 quality	 of	 evidence	 or	 confidence	 in	 the	 direct	 estimates	 from	 the	
pairwise	 meta-analysis	 using	 the	 standard	 Grading	 of	 Recommendations	 Assessment,	
Development	and	Evaluation	(GRADE)	approach	based	on	the	five	domains	of	risk	of	bias,	
inconsistency,	 indirectness,	 imprecision,	 and	 publication	 bias	 [25].	 For	 the	 network	
estimates,	we	used	an	enhanced	GRADE	approach	with	an	extension	for	network	meta-
analysis	[26].	
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5.1.7 Adverse	Effects	
We	calculated	incidence	rates	for	AEs	using	the	number	of	events	in	each	group	divided	
by	the	person-time	at	risk	(i.e.,	the	total	of	number	participants	in	a	group	multiplied	by	
the	median	follow-up	time).	Incidence	rates	were	used	rather	than	risks,	as	we	considered	
them	 to	 be	more	 comparable	 between	 different	 RCTs	 given	 substantial	 differences	 in	
follow-up	times	and	as	no	estimates	accounting	for	censoring	(such	as	hazard	ratios)	were	
available	from	studies.	We	calculated	incidence	rates	using	an	exact	Poisson	distribution.	
Zero	events	were	replaced	by	0.5	for	to	enable	calculations	(continuity	correction).	Based	
on	 the	 incidence	 rates,	 we	 calculated	 incidence	 rate	 ratios	 (IRRs)	 on	 a	 study-level.	
Treatment-level	IRRs	were	then	calculated	using	pairwise	random-effects	meta-analysis	
of	log-transformed	incidence	rates.	
	
5.1.8 Sensitivity	Analyses	
We	 conducted	 sensitivity	 analyses	 where	 there	 was	 uncertainty	 about	 the	
appropriateness	 of	 combining	 the	 evidence	 from	 different	 RCTs	 or	 about	 the	 effect	
estimate	 from	 an	 individual	 RCT.	 Among	 others,	 this	 included	 the	 following	 main	
sensitivity	analyses:	

• The	ENZAMET	trial	used	nsAA	in	addition	to	ADT	in	the	comparator	group	and	was	
shown	 to	 have	 a	much	 lower	 risk	 of	 death	 in	 patients	 not	 receiving	 docetaxel	
compared	to	other	studies	(see	health	economic	part	 in	chapter	8.5.1).	We	thus	
evaluated	the	evidence	with	and	without	inclusion	of	ENZAMET.	

• The	LATITUDE	trial	included	high-risk	(as	per	LATITUDE	criteria)	de	novo	mHSPC	
patients	 only.	 We	 thus	 evaluated	 the	 evidence	 with	 and	 without	 inclusion	 of	
LATITUDE.	

• The	publication	by	Sydes	et.	al.	provided	direct	comparative	evidence	for	docetaxel	
and	abiraterone	during	a	time	of	overlapping	enrolment	in	the	STAMPEDE	multi-
arm	multi-stage	trial,	which	thus	included	only	a	subset	of	the	full	trial	data	[27].	
Therefore,	we	evaluated	the	sensitivity	of	the	estimates	to	the	evidence	from	this	
study.	

5.2 Results	

5.2.1 Search	results	
We	screened	a	total	of	2724	references	in	title	and	abstract	and	evaluated	225	references	
in	full	text	for	eligibility	(Figure	1).	We	identified	8	RCTs	meeting	the	eligibility	criteria,	
for	which	published	results	were	available.	Information	about	these	RCTs	was	reported	
across	 83	 references	 (including	 trial	 registrations	 and	 conference	 abstracts),	 and	
information	contributing	to	the	synthesis	was	extracted	from	22	references.	Information	
about	records	excluded	during	full-text	screening,	as	well	as	ongoing	trials	that	did	not	
report	data	are	presented	in	Appendices	12.2.2	and	12.2.3.	
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Legend:	Excluded	records	may	fulfill	multiple	exclusion	reasons.	
	
5.2.2 Study	Characteristics	
Details	about	the	included	studies	are	provided	in	Table	1	and	a	network	plot	in	Figure	2.	
We	included	three	studies	evaluating	the	intervention	effects	of	ADT	+	docetaxel	(GETUG-
AFU	15	 [13,14],	CHAARTED	 [5,6],	 STAMPEDE	arm	C	 [7,8]),	 two	studies	evaluating	 the	
effects	of	ADT	+	abiraterone	(LATITUDE	[11,12],	STAMPEDE	arm	G	[9,10]),	two	studies	
evaluating	the	effects	of	ADT	+	enzalutamide	(ENZAMET	[15],	ARCHES	[18]),	one	study	
evaluating	the	effects	of	ADT	+	apalutamide	(TITAN	[16,17])	and	two	studies	evaluating	
the	effects	of	ADT	+	radiotherapy	(HORRAD	[20],	STAMPEDE	arm	H	[19]).	All	studies	but	
the	ENZAMET	trial	used	ADT	alone	in	the	comparator	group.	The	ENZAMET	trial	used	a	
combination	 of	 ADT	 +	 nsAA	 as	 a	 comparator	 intervention.	 The	 STAMPEDE	 trial	 was	
designed	as	a	multi-arm	multi-stage	trial	providing	data	for	three	comparisons	of	interest	
(arms	C,	G	and	H),	while	the	other	studies	were	designed	as	two-arm	RCTs.	
	
	

Figure	1:	Flow	chart	of	the	systematic	review	and	study	selection.	
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The	 dashed	 line	 between	 ADT	 +	 docetaxel	 and	 ADT	 +	 abiraterone	 represents	 the	 direct	 evidence	 available	 from	 an	 overlapping	
enrolment	period	in	the	STAMPEDE	trial	reported	by	Sydes	et	al.	[28].	
	
	
The	median	follow-up	time	in	the	studies	ranged	from	14.4	months	to	83.9	months.	The	
sample	size	of	the	RCTs	ranged	between	385	to	2061	participants.	Patient	populations	
were	similar	in	terms	of	the	age	of	the	study	participants,	with	mean	age	ranging	from	63	
to	70	years.	
	
The	radiotherapy	arm	of	the	STAMPEDE	trial	(arm	H),	as	well	as	HORRAD	and	LATITUDE	
only	included	de	novo	mHSPC	patients.	Furthermore,	only	a	small	proportion	(5%	or	less)	
of	patients	within	the	docetaxel	and	abiraterone	arm	of	the	STAMPEDE	trial	(arms	C	and	
G)	had	undergone	prior	local	therapy.	The	proportion	of	participants	that	were	diagnosed	
with	de	 novo	mHSPC	 in	 the	 other	 studies	 ranged	 from	67%	 (GETUG-AFU	 15)	 to	 78%	
(TITAN).	
	
The	 STAMPEDE	 trial	 included	 a	 substantial	 proportion	 of	 high-risk,	 non-metastatic	
prostate	cancer	patients	in	addition	to	mHSPC	patients	(61%	in	docetaxel	arm	C;	52%	in	
abiraterone	arm	G).	The	LATITUDE	trial	was	restricted	to	high-risk	patients,	which	was	
also	reflected	in	the	comparatively	high	proportion	of	patients	with	a	Gleason	score	of	8-
10	(98%	of	study	population).	There	was	some	variation	across	RCTs	with	respect	to	the	
relative	 proportions	 of	 low-	 and	 high-volume	 patients,	 with	 the	 proportion	 of	 high-
volume	patients	ranging	from	43%	(STAMPEDE	arm	C)	to	80%	(LATITUDE).	
	
The	 STAMPEDE	 radiotherapy	 comparison	 and	 the	 ENZAMET	 study	 permitted	 the	
concurrent	administration	of	docetaxel	in	both	the	intervention	and	the	comparator	arm.	
TITAN,	 ARCHES	 and	 ENZAMET	 permitted	 the	 administration	 of	 docetaxel	 prior	 to	
enrolment.	 Furthermore,	 some	 patients	 in	 the	 STAMPEDE	 docetaxel	 and	 abiraterone	
comparison	received	concurrent	radiotherapy,	although	no	radiotherapy	to	the	primary	
site	was	planned	for	metastatic	patients.	
	
Overall,	we	 judged	the	 included	studies	 to	sufficiently	 fulfil	 the	criteria	 for	 transitivity.	
However,	some	concerns	were	present	with	regard	to	the	transitivity	of	the	ENZAMET	

Figure	2:	Network	diagram	for	both	the	primary	network	meta-analysis	for	the	effects	of	
systemic	mHSPC	treatments	and	the	pair-wise	meta-analysis	for	the	effects	of	radiotherapy	
on	overall	survival.	
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trial,	due	to	the	use	of	nsAA	in	addition	to	ADT	in	the	comparator	group.	It	was	unclear	
whether	 this	co-treatment	may	have	affected	the	results	related	to	 the	effect	of	ADT	+	
enzalutamide.	Based	on	our	judgement	and	the	feedback	of	clinical	experts	involved	in	
the	project,	we	decided	 to	 include	 the	 evidence	 from	ENZAMET	 in	 the	network	meta-
analysis,	 but	 conduct	 sensitivity	 analyses	 and	 reflect	 the	 associated	uncertainty	 in	 the	
GRADE	assessment.	Further	concerns	were	present	with	respect	to	the	transitivity	of	the	
LATITUDE	trial,	due	to	the	inclusion	of	high-risk	de	novo	mHPSC	patients	only.	Similarly,	
we	conducted	sensitivity	analyses	related	to	the	evidence	from	LATITUDE.	
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Table	1:	Characteristics	of	included	studies	and	participant	populations.	
Trial	 Study	design	 Inclusion	criteria	 Intervention	details	 Follow-up		

(median)	 Comparison	
Number	of		
participant

s	

Age		
(mean	(SD)	
/	median	
(IQR))	

Prior	local	
therapy		
(n	(%))	

De	novo		
(n	(%))	

High	
volume	
disease		
(n	(%))	

ECOG	≥1		
(n	(%))	

Gleason	8-
10		

(n	(%))	

Visceral	
metastases		
(n	(%))	

GETUG-AFU	15	 Open-label,	parallel	
group	
Oct	2004	-	Dec	2008	
Multicentric;	France,	
Belgium	

Histologically	confirmed	
adenocarcinoma	of	the	
prostate;	radiologically	
proven	metastatic	
disease;	Karnofsky	score	
of	at	least	70%;	no	prior	
chemotherapy.	

Intravenous	docetaxel,	75	
mg/m2	every	21	days	for	
up	to	9	cycles.	Continuous	
ADT	(orchiectomy	or	
LHRH	agonists,	alone	or	
combined	with	nsAA).	

83.9	months	 ADT	+	Doc	 192	 63	(57-68)	 62	(33%)	 128	(67%)	 92	(48%)	 2	(1%)	 103	(55%)	 28	(15%)	

ADT	 193	 64	(58-70)	 46	(24%)	 144	(76%)	 91	(47%)	 7	(4%)	 113	(59%)	 23	(12%)	

CHAARTED	 Open-label,	parallel	
group	
Jul	2006	-	Dec	2012	
Multicentric;	USA	

Histologically	or	
cytologically	confirmed	
prostate	cancer;	
radiologic	evidence	of	
metastatic	disease;	ECOG	
0-2.	

Intravenous	docetaxel,	75	
mg/m2	every	21	days	for	
up	to	6	cycles	(no	daily	
prednisone).	Continuous	
ADT	(LHRH	agonists	or	
antagonists,	or	surgical	
castration,	alone	or	
combined	with	nsAA).	

53.7	months	 ADT	+	Doc	 397	 64	(range	
36-88)	

108	(27%)	 289	(73%)	 263	(66%)	 120	(30%)	 241	(61%)	 57	(14%)	

ADT	 393	 63	(range	
39-91)	

106	(27%)	 286	(73%)	 250	(64%)	 121	(31%)	 243	(62%)	 66	(17%)	

STAMPEDE	
Arm	C		
(Docetaxel)	

Open-label,	multi-arm	
multi-stage	
Oct	2005	-	Mar	2015	
Multicentric;	UK,	
Switzerland	

Histologically	confirmed	
adenocarcinoma	of	the	
prostate;	newly	
diagnosed	high-risk	
locally	advanced	disease,	
de	novo	metastatic	or	
node-positive	disease,	or	
relapsing	after	prior	
local	therapy;	ECOG	0-2.	

Intravenous	docetaxel,	75	
mg/m2	every	21	days	for	
6	cycles,	plus	5mg	
prednisone	twice	daily.	
Lifelong	continuous	ADT	
(LHRH	agonists	or	
antagonists,	or	
orchiectomy).	
Radiotherapy	for	N0M0	
disease	from	Nov	2011.	

78.2	months	 ADT	+	Doc	 362	
(metast.)	

65	(60-70)	 15	(4%)	 347	(96%)	 148	(41%)	 92	(25%)	 253	(70%)	 NA	

ADT	 724	
(metast.)	

65	(60-71)	 35	(5%)	 689	(95%)	 320	(44%)	 203	(28%)	 480	(66%)	 NA	

LATITUDE	 Double-blind,	parallel	
group	
Feb	2013	-	Dec	2014	
Multicentric;	Europe,	
North	America,	South	
America,	Asia-Pacific	
region	

De	novo	histologically	or	
cytologically	confirmed	
adenocarcinoma	of	the	
prostate;	radiologically	
confirmed	metastatic	
disease;	high-risk	
disease*;	ECOG	0-2.	

Abiraterone,	1,000mg	
once	daily	orally,	plus	
prednisone	5mg	once	
daily.	Continuous	ADT	
(LHRH	agonist,	or	surgical	
castration).	

51.8	months	 ADT	+	Abi	 597	 68	(range	
38-89)	

19	(3%)	 597	(100%)	 487	(82%)	 271	(45%)	 584	(98%)	 114	(19%)	

ADT	 602	 67	(range	
33-92)	

26	(5%)	 602	(100%)	 468	(78%)	 271	(45%)	 586	(97%)	 114	(19%)	

STAMPEDE	
Arm	G		
(Abiraterone)	

Open-label,	multi-arm	
multi-stage	
Nov	2011	-	Jan	2014	
Multicentric;	UK,	
Switzerland	

Histologically	confirmed	
adenocarcinoma	of	the	
prostate;	newly	
diagnosed	high-risk	
locally	advanced	disease,	
de	novo	metastatic	or	
node-positive	disease,	or	
relapsing	after	prior	
local	therapy;	ECOG	0-2.	

Abiraterone,	1,000mg	
once	daily	orally,	plus	
prednisone	5mg	once	
daily.	Lifelong	continuous	
ADT	(LHRH	agonists	or	
antagonists,	or	
orchiectomy).	
Radiotherapy	mandatory	
for	N0M0	disease.	

42	months	 ADT	+	Abi	 449	
(metast.)	

67	(62-72)**	 21	(5%)	 428	(95%)	 243	(54%)	 114	(25%)	 345	(77%)	 19	(4%)	

ADT	 452	
(metast.)	

67	(63-72)**	 21	(5%)	 431	(95%)	 256	(57%)	 115	(25%)	 342	(76%)	 22	(5%)	

ENZAMET	 Open-label,	parallel	
group	
Mar	2014	-	Mar	2017	
Multicentric;	USA,	
Canada,	UK,	Ireland,	
Australia,	New	Zealand	

Histologically	or	
cytologically	confirmed	
adenocarcinoma	of	the	
prostate;	radiologically	
confirmed	metastatic	
disease;	ECOG	0-2.	

Enzalutamide,	160mg	once	
daily	orally.	Continuous	
ADT	(LHRH	analogue,	or	
surgical	castration).	Early	
use	of	docetaxel	permitted	
(if	decision	made	prior	
randomization).	

34	months	 ADT	+	Enz	 563	 69	(63-75)	 238	(42%)	 NA	 291	(52%)	 157	(28%)	 335	(60%)	 62	(11%)	

ADT	+	nsAA	 562	 69	(64-75)	 235	(42%)	 NA	 297	(53%)	 158	(28%)	 321	(57%)	 67	(12%)	

ARCHES	 Double-blind,	parallel	
group	

Histologically	or	
cytologically	confirmed	

Enzalutamide,	160mg	once	
daily	orally.	Continuous	

14.4	months	 ADT	+	Enz	 574	 70	(range	
46-92)	

145	(25%)	 402	(70%)	 354	(62%)	 125	(22%)	 386	(67%)	 NA	
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Mar	2016	-	Jan	2018	
Multicentric;	Europe,	
North	America,	South	
America,	Asia-Pacific	
region	

adenocarcinoma	of	the	
prostate;	radiologically	
confirmed	metastatic	
disease;	ECOG	0-1;	prior	
treatment	with	docetaxel	
for	maximum	6	cycles.	

ADT	(LHRH	agonists	or	
antagonists,	or	
orchiectomy).	

ADT	 576	 70	(range	
42-92)	

161	(28%)	 365	(63%)	 373	(65%)	 133	(23%)	 373	(65%)	 NA	

TITAN	 Double-blind,	parallel	
group	
Dec	2015	-	Jul	2017	
Multicentric;	Europe,	
North	America,	South	
America,	Asia,	Australia	

Histologically	confirmed	
adenocarcinoma	of	the	
prostate;	metastatic	
disease	confirmed	by	
bone	scintigraphy;	ECOG	
0-2;	prior	treatment	with	
docetaxel	for	maximum	6	
cycles.	

Apalutamide,	240mg	once	
daily	orally.	Continuous	
ADT	(LHRH	agonists	or	
antagonists,	or	surgical	
castration).	

22.7	months	 ADT	+	Apa	 525	 69	(range	
45-94)	

94	(18%)	 411	(78%)	 325	(62%)	 197	(38%)	 351	(67%)	 56	(11%)	

ADT	 527	 68	(range	
43-90)	

79	(15%)	 441	(84%)	 335	(64%)	 179	(34%)	 358	(68%)	 72	(14%)	

STAMPEDE	
Arm	H		
(Radiotherapy)	

Open-label,	multi-arm	
multi-stage	
Jan	2013	-	Sep	2016	
Multicentric;	UK,	
Switzerland	

De	novo	histologically	
confirmed	
adenocarcinoma	of	the	
prostate;	radiologically	
demonstrable	
metastases;	no	
contraindication	to	
radiotherapy,	no	
previous	radical	
prostatectomy;	ECOG	0-
2.	

External-beam	
radiotherapy	to	the	
prostate,	either	36	Gy	in	6	
consecutive	weekly	
fractions	of	6	Gy	or	55	Gy	
in	20	daily	fractions	of	
2.75	Gy	over	4	weeks.	
Lifelong	continuous	ADT	
(LHRH	agonists	or	
antagonists,	or	
orchiectomy).	Concurrent	
docetaxel	allowed	from	
Dec	2015.	

37	months	 ADT	+	RT	 1032	 68	(63-73)	 0	(0%)	 1032	
(100%)	

553	(57%)	 298	(29%)	 810	(82%)	 NA	

ADT	 1029	 68	(63-73)	 0	(0%)	 1029	
(100%)	

567	(58%)	 297	(29%)	 820	(83%)	 NA	

HORRAD	 Open-label,	parallel	
group	
Nov	2004	-	Sep	2014	
Multicentric;	
Netherlands	

Histologically	confirmed	
adenocarcinoma	of	the	
prostate;	bone	
metastasis	confirmed	by	
bone	scintigraphy;	no	
previous	local	treatment;	
aged	≤80	years.	

External	beam	
radiotherapy	to	the	
prostate,	70	Gy	in	35	
fractions	of	2	Gy	over	7	
weeks	or	57.76	Gy	in	19	
fractions	of	3.04	Gy	over	6	
weeks.	Continuous	ADT	
(LHRH	agonist,	plus	nsAA	
for	4	weeks).	

47	months	 ADT	+	RT	 216	 67	(range	
62-71)	

0	(0%)	 216	(100%)	 127	
(59%)***	

29	(13%)	 142	(66%)	 NA	

ADT	 216	 67	(range	
61-71)	

0	(0%)	 216	(100%)	 145	
(67%)***	

40	(19%)	 144	(67%)	 NA	

Legend:	mHSPC	=	metastatic,	hormone-sensitive	prostate	cancer,	ADT	=	androgen	deprivation	therapy,	Doc	=	docetaxel,	Abi	=	abiraterone,	Enz	=	enzalutamide,	Apa	=	apalutamide,	nsAA	=	non-steroidal	anti-androgens,	
LHRH	=	luteinizing	hormone	releasing	hormone,	RT	=	radiotherapy,	Gy	=	Gray,	NA	=	no	estimate	available,	PLT	=	prior	local	therapy,	ECOG	=	Eastern	Cooperative	Oncology	Group	Performance	Status	Score,	SD	=	standard	
deviation,	IQR	=	interquartile	range.	
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5.2.3 Overall	Survival	

5.2.3.1 Risk	of	Bias	
All	included	studies	evaluated	intervention	effectiveness	related	to	overall	survival	based	
on	 the	 assignment	 to	 intervention	 (i.e.,	 intention-to-treat	 (ITT)	 effects).	 We	 did	 not	
identify	any	concerns	across	the	relevant	domains	and	judged	all	studies	to	have	a	low	
overall	risk	of	bias	related	to	overall	survival	(Figure	3).	
	

Legend:	 ADT	 =	 Androgen	 Deprivation	 Therapy,	 nsAA	 =	 non-steroidal	 Anti-Androgens,	 Doc	 =	 Docetaxel,	 Abi	 =	 Abiraterone,	 Enz	 =	
Enzalutamide,	Apa	=	Apalutamide,	RT	=	Radiotherapy.	
	

5.2.3.2 Systemic	mHSPC	Treatment	
The	 NMA	 results	 regarding	 the	 systemic	mHSPC	 are	 presented	 in	 Figure	 4.	 All	 seven	
studies	that	investigated	systemic	mHSPC	treatments	were	included	in	the	primary	NMA.	
Mature	overall	survival	data	from	TITAN	was	published	and	incorporated	in	an	updated	
NMA	during	the	stakeholder	review	process	of	this	HTA.	Additional	information	on	the	
evidence	sources	used	are	provided	in	the	Appendix.	A	modelling	of	the	baseline	survival	
was	performed	as	part	of	the	health	economic	analysis	and	is	reported	in	chapter	8.5.1.	
	

Primary	Results	
All	interventions	showed	a	statistically	significant	survival	advantage	against	ADT	alone	
when	pooling	the	evidence	across	different	studies.	Pooled	analysis	resulted	in	a	HR	of	
0.77	(95%	CI	0.69	to	0.85;	p<0.001)	for	ADT	+	docetaxel,	a	HR	of	0.66	(95%	CI	0.58	to	
0.74;	p<0.001)	for	ADT	+	abiraterone,	a	HR	of	0.63	(95%	CI	0.48	to	0.83;	p<0.001)	for	ADT	
+	enzalutamide,	and	a	HR	of	0.65	(95%	CI	0.53	to	0.79;	p<0.001)	for	ADT	+	apalutamide,	
each	compared	to	ADT	alone.	The	pooled	estimate	for	ADT	+	abiraterone	compared	with	
ADT	+	docetaxel	was	HR	0.86	(95%	CI	0.73	to	1.01;	p=0.06).	None	of	 the	comparisons	
between	the	different	interventions	showed	a	statistically	significant	survival	advantage	
of	 one	 systemic	 mHSPC	 treatment	 over	 another.	 The	 complete	 direct	 and	 indirect	
evidence	is	presented	in	Table	2.	

Figure	3:	Risk	of	bias	of	individual	studies	for	overall	survival	(based	on	RoB	2.0).	
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Legend:	ADT	=	Androgen	Deprivation	Therapy,	Doc	=	Docetaxel,	Abi	=	Abiraterone,	Enz	=	Enzalutamide,	Apa	=	Apalutamide,	NMA	=	
Network	Meta-Analysis,	CI	=	Confidence	Interval.	
	
The	overall	heterogeneity	in	the	network	was	low	(I2=0.0%).	Similarly,	the	heterogeneity	
in	 treatment	 effects	 for	 ADT	 +	 docetaxel	 (I2=0.0%)	 and	 ADT	 +	 abiraterone	 (I2=0.0%)	
compared	with	ADT	alone	was	 low	between	 the	 included	studies.	However,	 there	was	
moderate	 heterogeneity	 between	 studies	 in	 treatment	 effects	 for	ADT	+	 enzalutamide	
(I2=55.3%),	with	a	 considerable	difference	 in	effects	between	 the	ENZAMET	(HR	0.53;	
95%	CI	0.37	to	0.75)	and	the	ARCHES	trial	(HR	0.81;	95%	CI	0.53	to	1.24).	
	
Furthermore,	 there	 was	 an	 important	 incoherence	 in	 the	 direct	 and	 indirect	 effect	
estimates	for	ADT	+	abiraterone	compared	to	ADT	+	docetaxel.	Direct	evidence	from	the	
publication	by	Sydes	et	al.	showed	poorer	survival	with	ADT	+	abiraterone	compared	with	
ADT	+	docetaxel	based	on	an	analysis	of	a	subset	of	patients	that	were	contemporaneously	
randomised	in	the	respective	arms	of	the	STAMPEDE	trial	between	November	2011	and	
March	 2013	 (HR	 1.13;	 95%	 CI	 0.77	 to	 1.66;	 n=566).	 However,	 the	 indirect	 evidence	
pooling	data	from	four	studies	resulted	in	a	statistically	significant	survival	benefit	of	ADT	
+	abiraterone	over	ADT	+	docetaxel	(HR	0.81;	95%	CI	0.68	to	0.96;	p=0.02).	We	calculated	
the	inconsistency	factor	to	be	HR	1.40	(95%	CI	0.92	to	2.13;	p=0.12).	
	

GRADE	Assessment	
The	results	of	the	GRADE	assessment	are	presented	in	Table	2.	We	judged	the	quality	of	
the	evidence	as	high	for	the	effects	of	ADT	+	docetaxel	and	ADT	+	apalutamide,	moderate	
for	ADT	+	abiraterone,	and	low	for	ADT	+	enzalutamide,	each	compared	with	ADT	alone.	

Overall Survival − Systemic Treatment − Primary NMA Results

0.25 0.5 0.75 1 1.25 1.5

Hazard Ratio
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STAMPEDE

STAMPEDE

STAMPEDE
LATITUDE
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ARCHES

0.65 (0.53 to 0.79)

1.13 (0.77 to 1.66)

0.81 (0.69 to 0.95)

0.61 (0.49 to 0.75)
0.66 (0.56 to 0.78)

0.88 (0.68 to 1.14)

0.53 (0.37 to 0.75)

0.72 (0.59 to 0.88)

0.81 (0.53 to 1.24)

Study Hazard Ratio (95% CI)

ADT+Doc vs. ADT

ADT+Abi vs. ADT

ADT+Enz vs. ADT

ADT+Apa vs. ADT

ADT+Abi vs. ADT+Doc

0.77 (0.69 to 0.85)

0.66 (0.58 to 0.74)

0.63 (0.48 to 0.83)

0.65 (0.53 to 0.79)

0.86 (0.73 to 1.01)

ADT+Doc vs. ADT

ADT+Abi vs. ADT

ADT+Enz vs. ADT

ADT+Apa vs. ADT

ADT+Abi vs. ADT+Doc

Figure	 4:	 Primary	 network	 meta-analysis	 results	 for	 the	 effects	 of	 systemic	 mHSPC	
treatments	 on	 overall	 survival	 (direct	 evidence	 and	 network	 meta-analysis	 estimates	
presented).	
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The	rating	for	ADT	+	abiraterone	was	downgraded	by	one	point	due	to	the	incoherence	
between	direct	 and	 indirect	 evidence	 for	 the	 loop	between	ADT	+	 abiraterone,	ADT	+	
docetaxel	 and	 ADT	 alone,	 which	 would	 affect	 the	 judgement	 regarding	 the	 choice	 of	
treatment	(confidence	interval	includes	significant	harm).	The	rating	for	ADT	+	docetaxel	
was	not	downgraded	as	aforementioned	incoherence	would	not	affect	treatment	choice	
(confidence	intervals	remain	consistent	with	expected	benefit).	The	quality	of	evidence	
for	ADT	+	enzalutamide	was	downgraded	by	two	points	to	low	due	to	the	inconsistency	
in	 effects	 between	 ENZAMET	 and	 ARCHES,	 as	 well	 as	 due	 to	 the	 indirectness	 of	 the	
comparator	intervention	in	the	ENZAMET	trial	(patients	in	control	group	received	nsAA	
in	 addition	 to	 ADT).	 Thus,	 the	 uncertainties	 arising	 from	 the	 ENZAMET	 trial	 strongly	
affected	the	confidence	in	the	evidence	related	to	ADT	+	enzalutamide,	which	also	affects	
the	indirect	comparisons	of	this	intervention	with	other	systemic	mHSPC	treatments.	
	
Table	2:	Results	 and	GRADE	assessment	 for	 the	direct	 and	 indirect	 evidence	 from	 the	
included	studies	on	the	effects	of	systemic	mHSPC	treatments	on	overall	survival.	

Comparison	
Direct	
Estimate	

HR	(95%CI)	

Direct	
Estimate	
Rating	

Indir.	
Estimate	

HR	(95%CI)	

Indir.	
Estimate	
Rating	

NMA	Estimate		
HR	(95%CI)	

NMA	Estimate	
Rating	

ADT+Doc	vs.	
ADT	

0.79		
(0.71	to	0.89)	

High	
0.56		

(0.38	to	0.81)	
Low	

0.77		
(0.69	to	0.85)	

High	

ADT+Abi	vs.	
ADT	

0.64		
(0.56	to	0.73)	

Moderate	
0.89		

(0.60	to	1.34)	
Very	lowd	

0.66		
(0.58	to	0.74)	

Moderatee	

ADT+Enz	vs.	
ADT	

0.63		
(0.48	to	0.83)	

Lowb,	c	 -	 -	
0.63		

(0.48	to	0.83)	
Low	

ADT+Apa	vs.	
ADT	

0.65		
(0.53	to	0.79)	

High	 -	 -	
0.65		

(0.53	to	0.79)	
High	

ADT+Abi	vs.	
ADT+Doc	

1.13		
(0.77	to	1.66)	

Lowa,	d	
0.81		

(0.68	to	0.96)	
High	

0.86		
(0.73	to	1.01)	

Moderatee	

ADT+Enz	vs.	
ADT+Doc	 -	 -	

0.82		
(0.61	to	1.10)	

Very	lowd	
0.82		

(0.61	to	1.10)	
Very	lowd	

ADT+Apa	vs.	
ADT+Doc	 -	 -	

0.85		
(0.68	to	1.06)	

Moderated	
0.85		

(0.68	to	1.06)	
Moderated	

ADT+Enz	vs.	
ADT+Abi	 -	 -	

0.96		
(0.71	to	1.30)	

Very	lowd	
0.96		

(0.71	to	1.30)	
Very	lowd	

ADT+Apa	vs.	
ADT+Abi	 -	 -	

0.99		
(0.78	to	1.26)	

Moderated	
0.99		

(0.78	to	1.26)	
Moderated	

ADT+Apa	vs.	
ADT+Enz	 -	 -	

1.03		
(0.74	to	1.45)	

Very	lowd	
1.03		

(0.74	to	1.45)	
Very	lowd	

Downgrading	due	to:	a	=	Limitations	in	study	design	or	execution,	b	=	Inconsistency,	c	=	Indirectness,	d	=	Imprecision,	e	=	Incoherence.	
Legend:	ADT	=	androgen	deprivation	therapy,	Doc	=	docetaxel,	Abi	=	abiraterone,	Enz	=	enzalutamide,	Apa	=	apalutamide,	HR	=	hazard	
ratio,	CI	=	confidence	interval,	NMA	=	network	meta-analysis.	
	

	

Sensitivity	Analyses	
Due	to	the	uncertainty	related	to	the	evidence	from	the	ENZAMET	trial,	 the	LATITUDE	
trial	and	the	publication	by	Sydes	et	al.,	we	conducted	sensitivity	analyses	that	excluded	
the	respective	evidence.	The	results	of	the	sensitivity	analyses	are	presented	in	Figure	5.	
The	exclusion	of	the	evidence	from	ENZAMET	led	to	a	relevant	change	in	the	treatment	
effect	estimate	for	ADT	+	enzalutamide	compared	to	ADT	alone,	with	the	effect	no	longer	
being	statistically	significant	(HR	0.81;	95%	CI	0.53	to	1.24;	p=0.35).	The	exclusion	of	the	
evidence	from	the	LATITUDE	trial	did	not	relevantly	affect	the	treatment	effect	estimate	
for	ADT	+	abiraterone	compared	to	ADT	alone	(HR	0.65;	95%	CI	0.51	to	0.82;	p<0.001).	
Similarly,	the	exclusion	of	the	evidence	from	the	publication	by	Sydes	et	al.	did	not	lead	to	
a	 relevant	 change	 in	 the	 treatment	 effect	 estimates	 for	 ADT	 +	 docetaxel	 or	 ADT	 +	
abiraterone	compared	to	ADT	alone,	but	led	to	a	statistically	significant	estimate	for	the	
effect	of	ADT	+	abiraterone	compared	to	ADT	+	docetaxel	(HR	0.81;	95%	CI	0.68	to	0.96;	
p=0.02).	
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Legend:	 ADT	 =	 Androgen	 Deprivation	 Therapy,	 Doc	 =	 Docetaxel,	 Abi	 =	 Abiraterone,	 Enz	 =	 Enzalutamide,	 Apa	 =	 Apalutamide,	 CI	 =	
Confidence	Interval.	

	

Overall Survival − Systemic Treatment − Primary Analysis
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Overall Survival − Systemic Treatment − Sensitivity Analysis (excl. ENZAMET)
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Overall Survival − Systemic Treatment − Sensitivity Analysis (excl. LATITUDE)
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Overall Survival − Systemic Treatment − Sensitivity Analysis (excl. Sydes et al. 2018)
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Figure	5:	Results	from	primary	and	sensitivity	analyses	omitting	the	evidence	from	the	
ENZAMET	trial,	the	LATITUDE	trial,	and	the	publication	by	Sydes	et	al.	
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Treatment	Ranking	
Regarding	the	ranking	of	the	different	systemic	mHSPC	treatments,	the	P-Score	analysis	
resulted	 in	 ADT	 +	 enzalutamide	 ranking	 first	 followed	 by	 ADT	 +	 apalutamide,	 ADT	 +	
abiraterone,	and	ADT	+	docetaxel	ranking	second	to	fourth,	respectively	(Table	3).	When	
excluding	the	ENZAMET	trial	due	to	the	uncertainty	with	a	relevant	impact	on	treatment	
effect	estimates,	ADT	+	abiraterone	ranked	first,	with	ADT	+	apalutamide,	ADT	+	docetaxel	
and	ADT	+	enzalutamide	ranking	third	to	fifth,	respectively.	Hence,	the	confidence	in	the	
evidence	from	the	ENZAMET	trial	also	strongly	influenced	the	ranking	of	the	treatments.	
	

Table	3:	Results	of	the	P-score	analyses.	The	P-score	shows	the	probability	of	a	treatment	
being	 the	 best	 treatment,	 derived	 from	 the	 posterior	 distributions	 of	 all	 treatment	
estimates.	

Rank	 P-Score	(incl.	ENZAMET)	 P-Score	(excl.	ENZAMET)	

1	 ADT+Enz	 0.77	 ADT+Abi	 0.82	

2	 ADT+Apa	 0.72	 ADT+Apa	 0.82	

3	 ADT+Abi	 0.71	 ADT+Doc	 0.43	

4	 ADT+Doc	 0.30	 ADT+Enz	 0.40	

5	 ADT	 <0.001	 ADT	 0.04	

Legend:	ADT	=	Androgen	Deprivation	Therapy,	Doc	=	Docetaxel,	Abi	=	Abiraterone,	Enz	=	Enzalutamide,	Apa	=	Apalutamide.	

	

Subgroup	Analyses	

Low-Volume	Subgroup	
Seven	studies	contributed	to	the	NMA	related	to	the	effects	of	systemic	mHSPC	treatment	
on	overall	survival	in	the	two	volume	subgroups;	three	RCTs	for	ADT	+	docetaxel	[6,8,14],	
two	RCTs	for	ADT	+	abiraterone	[10,12],	and	one	RCT	each	for	ADT	+	enzalutamide	[15]	
and	 ADT	 +	 apalutamide	 [17]	 (Figure	 6).	 Evidence	 on	 ADT	 +	 enzalutamide	 across	 all	
subgroup	 analyses	 stems	 exclusively	 from	 the	 ENZAMET	 trial,	 so	 that	 no	 alternative	
estimate	was	available	for	subgroup	analyses.	
	
Compared	to	the	overall	analysis,	we	found	weaker	effects	on	overall	survival	of	ADT	+	
docetaxel	when	compared	to	ADT	alone,	which	were	not	statistically	significant	(HR	0.91;	
95%	CI	0.73	to	1.13;	p=0.38).	The	estimated	effects	were	similar	to	the	effects	in	the	full	
patient	 collective	 for	 ADT	 +	 abiraterone	 (HR	 0.67;	 95%	 CI	 0.50	 to	 0.91;	 p=0.009).	
Furthermore,	there	was	a	statistically	significant	benefit	of	ADT	+	enzalutamide	(HR	0.38;	
95%	CI	0.21	 to	0.69;	p=0.001)	and	ADT	+	apalutamide	(HR	0.52;	95%	CI	0.35	 to	0.78;	
p=0.002)	in	the	low-volume	subgroup.	
	

High-Volume	Subgroup	
In	 the	high	volume	subgroup,	all	 treatments	showed	a	statistically	significant	effect	on	
overall	survival:	HR	0.72	for	ADT	+	docetaxel	(95%	CI	0.63	to	0.84;	p<0.001),	HR	0.62	for	
ADT	+	abiraterone	(95%	CI	0.53	to	0.71;	p<0.001),	HR	0.65	for	ADT	+	enzalutamide	(95%	
CI	 0.42	 to	 1.00;	 p=0.049)	 and	 HR	 0.70	 for	 ADT	 +	 apalutamide	 (95%	 CI	 0.56	 to	 0.88;	
p=0.002),	each	compared	to	ADT	alone.	
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Legend:	 ADT	 =	 Androgen	 Deprivation	 Therapy,	 Doc	 =	 Docetaxel,	 Abi	 =	 Abiraterone,	 Enz	 =	 Enzalutamide,	 Apa	 =	 Apalutamide,	 CI	 =	
Confidence	Interval.	

	

De	novo	Subgroup	
Five	 studies	 contributed	 data	 to	 the	 de	 novo	 subgroup	 analysis	 [6,8,10,12,14,17],	
providing	data	with	respect	to	three	of	the	systemic	mHSPC	treatments	(Figure	7).	Data	
from	the	ENZAMET	trial	was	not	considered	applicable	due	to	concurrent	use	of	docetaxel	
leading	to	potential	effect	modification.	
	
Among	de	novo	mHSPC	patients,	we	found	a	statistically	significant	survival	benefit	for	
ADT	+	docetaxel	(HR	0.79;	95%	CI	0.70	to	0.89;	p<0.001),	ADT	+	abiraterone	(HR	0.64;	
95%	CI	0.56	to	0.73;	p<0.001),	and	ADT	+	apalutamide	(HR	0.68;	95%	CI	0.55	to	0.85;	
p<0.001)	when	compared	with	ADT	alone.	
	

Prior	Local	Therapy	Subgroup	
Four	studies	contributed	data	to	the	subgroup	analysis	among	patients	that	had	received	
prior	local	therapy	for	prostate	cancer;	two	studies	on	ADT	+	docetaxel	[6,14],	one	study	
on	ADT	+	abiraterone	[9,10]	and	one	study	on	ADT	+	apalutamide	[17]	(Figure	7).	Data	
from	the	ENZAMET	trial	was	excluded	due	to	potential	effect	modification	by	concurrent	
docetaxel	use.	
	

Overall Survival − Systemic Treatment − Low Volume Subgroup Analysis
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Hazard Ratio
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ADT+Enz

ADT+Abi

ADT+Doc

0.52 (0.35 to 0.78)

0.38 (0.21 to 0.69)

0.67 (0.50 to 0.91)

0.91 (0.73 to 1.13)

Treatment Hazard Ratio (95% CI)

Overall Survival − Systemic Treatment − High Volume Subgroup Analysis

0.25 0.5 0.75 1 1.25 1.5

Hazard Ratio

ADT+Apa

ADT+Enz

ADT+Abi

ADT+Doc

0.70 (0.56 to 0.88)

0.65 (0.42 to 1.00)

0.62 (0.53 to 0.71)

0.72 (0.63 to 0.84)

Treatment Hazard Ratio (95% CI)

Figure	 6:	 Results	 from	 subgroup	 analyses	 for	 low-	 and	 high	 volume	 mHSPC	 patients	
regarding	the	effects	of	systemic	mHSPC	treatments	on	overall	survival.	



	
	

	
67	

Among	previously	treated	mHSPC	patients,	we	found	no	statistically	significant	survival	
benefits	 for	 ADT	 +	 docetaxel	 (HR	 0.90;	 95%	 CI	 0.62	 to	 1.32;	 p=0.61)	 and	 ADT	 +	
abiraterone	(HR	0.94;	95%	CI	0.35	to	2.52;	p=0.90)	compared	to	ADT	alone.	Effects	for	
ADT	+	apalutamide	were	statistically	significant	(HR	0.39;	95%	CI	0.22	to	0.69;	p=0.001).	
	

Legend:	ADT	=	Androgen	Deprivation	Therapy,	Doc	=	Docetaxel,	Abi	=	Abiraterone,	Apa	=	Apalutamide,	CI	=	Confidence	Interval.	

	

ECOG	Subgroups	
Five	 studies	 reported	data	 for	 the	ECOG	 subgroups;	 three	 studies	on	ADT	+	docetaxel	
[6,8,14],	two	studies	on	ADT	+	abiraterone	[9,11]	and	one	study	on	ADT	+	apalutamide	
[17]	(Figure	8).	
	
In	the	ECOG	0	subgroup,	we	found	statistically	significant	effects	for	ADT	+	docetaxel	(HR	
0.82;	95%	CI	0.71	to	0.93;	p=0.003),	ADT	+	abiraterone	(HR	0.67;	95%	CI	0.56	to	0.80;	
p<0.001),	and	ADT	+	apalutamide	(HR	0.68;	95%	CI	0.52	to	0.89;	p=0.005)	compared	to	
ADT	alone.	
	
In	 the	subgroup	with	an	ECOG	score	of	1	or	higher,	 there	were	statistically	 significant	
survival	benefits	compared	to	ADT	alone	for	all	 three	systemic	mHSPC	treatments:	HR	
0.70	for	ADT	+	docetaxel	(95%	CI	0.56	to	0.87;	p=0.002),	HR	0.57	for	ADT	+	abiraterone	

Overall Survival − Systemic Treatment − de novo Subgroup Analysis
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Hazard Ratio
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ADT+Doc

0.68 (0.55 to 0.85)

0.64 (0.56 to 0.73)

0.79 (0.70 to 0.89)

Treatment Hazard Ratio (95% CI)

Overall Survival − Systemic Treatment − Prior Local Therapy Subgroup Analysis
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Hazard Ratio
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0.39 (0.22 to 0.69)

0.94 (0.35 to 2.52)

0.90 (0.62 to 1.32)

Treatment Hazard Ratio (95% CI)

Figure	7:	Results	from	subgroup	analyses	among	de	novo	mHSPC	patients	and	mHSPC	
patients	progressing	after	prior	 local	therapy	regarding	the	effects	of	systemic	mHSPC	
treatments	on	overall	survival.	
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(95%	CI	0.46	to	0.71;	p<0.001),	and	HR	0.56	for	ADT	+	apalutamide	(95%	CI	0.42	to	0.75;	
p<0.001).	
	

Legend:	ADT	=	Androgen	Deprivation	Therapy,	Doc	=	Docetaxel,	Abi	=	Abiraterone,	Apa	=	Apalutamide,	CI	=	Confidence	Interval.	
	

5.2.3.3 Effects	of	Radiotherapy	

Primary	Results	
Pairwise	 meta-analysis	 of	 the	 effects	 of	 ADT	 +	 radiotherapy	 compared	 to	 ADT	 alone	
including	data	from	two	studies	showed	no	statistically	significant	benefit	(HR	0.91;	95%	
CI	0.81	to	1.03;	p=0.15).	All	studies	reporting	on	effects	of	ADT	+	radiotherapy	included	
de	novo	mHSPC	patients	only	[19,20]	(Figure	9).	Results	were	highly	consistent	across	
RCTs,	with	no	indication	of	heterogeneity	in	effects	(I2=0.0%).	We	judged	the	quality	of	
the	evidence	to	be	moderate	(downgraded	one	point	due	to	imprecision;	Table	4).	
	

Overall Survival − Systemic Treatment − ECOG 0 Subgroup Analysis
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0.67 (0.56 to 0.80)
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Overall Survival − Systemic Treatment − ECOG 1+ Subgroup Analysis
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Figure	8:	Results	 from	subgroup	analyses	within	ECOG	performance	 status	 subgroups	
regarding	the	effects	of	systemic	mHSPC	treatments	on	overall	survival.	
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Legend:	CI	=	Confidence	Interval.	

	
	
Table	4:	GRADE	assessment	for	the	effects	of	radiotherapy	on	overall	survival.	

Comparison	
Direct	
Estimate	

HR	(95%CI)	

Direct	
Estimate	
Rating	

Indir.	
Estimate	

HR	(95%CI)	

Indir.	
Estimate	
Rating	

NMA	Estimate		
HR	(95%CI)	

NMA	Estimate	
Rating	

ADT+RT	vs.	
ADT	

0.91		
(0.81	to	1.03)	

Moderated	 -	 -	 -	 -	

Downgrading	due	to:	a	=	Limitations	in	study	design	or	execution,	b	=	Inconsistency,	c	=	Indirectness,	d	=	Imprecision,	e	=	Incoherence.	
Legend:	ADT	=	androgen	deprivation	 therapy,	RT	=	 radiotherapy,	HR	=	hazard	ratio,	CI	=	 confidence	 interval,	NMA	=	network	meta-
analysis.	
	

	

Subgroup	Analyses	

Volume	Subgroups	
Both	studies	conducted	on	the	effects	of	ADT	+	radiotherapy	on	overall	survival	in	mHSPC	
patients	reported	data	stratified	by	subgroup	category.	However,	the	pooled	results	have	
to	be	interpreted	with	caution,	as	the	volume	subgroup	classification	in	the	HORRAD	trial	
(defined	by	the	number	of	bone	metastases:	<5	low,	≥5	high)	differed	from	the	CHAARTED	
criteria.	
	
In	the	low	volume	subgroup,	there	was	a	statistically	significant	survival	benefit	for	ADT	
+	radiotherapy	compared	to	ADT	alone	among	de	novo	mHSPC	patients	(HR	0.68;	95%	CI	
0.54	 to	 0.86;	 p=0.002;	 I2=0.0%)	 (Figure	 10).	 In	 contrast,	 there	 was	 no	 statistically	
significant	benefit	for	ADT	+	radiotherapy	in	the	high-volume	subgroup	(HR	1.07;	95%	CI	
0.92	to	1.24,	p=0.39;	I2=0.0%).	
	
	

Overall Survival − Radiotherapy − Primary Analysis (de novo)

Overall estimate

0.25 0.5 0.75 1 1.25 1.5
Hazard Ratio

STAMPEDE

HORRAD

0.92 (0.80 to 1.06)

0.90 (0.71 to 1.15)

0.91 (0.81 to 1.03)

Study Hazard Ratio (95% CI)

Figure	9:	Results	 from	pairwise	 random-effects	meta-analysis	 for	 the	 effects	 of	ADT	+	
radiotherapy	on	overall	survival.	



	
	

	
70	

	

Legend:	CI	=	Confidence	Interval.	

	

ECOG	Subgroups	
There	was	no	statistically	significant	effect	on	survival	in	both	the	ECOG	0	subgroup	(HR	
0.91;	95%	CI	0.79	to	1.05;	p=0.20;	I2=0.0%)	and	the	ECOG	1+	subgroup	(HR	0.97;	95%	CI	
0.77	to	1.22;	p=0.81;	I2=0.0%).	
	

5.2.4 Health-Related	Quality	of	Life	
Information	on	HRQoL	was	available	from	a	total	of	seven	studies	(GETUG-AFU	15	[13],	
CHAARTED	 [29],	 LATITUDE	 [30],	 STAMPEDE	 [31],	 ENZAMET	 [32],	 ARCHES	 [18]	 and	
TITAN	 [16,33]).	 There	 was	 large	 heterogeneity	 in	 the	 used	 instruments,	 evaluation,	
analysis	and	presentation	of	specific	HRQoL-related	endpoints	between	publications.	The	
full	extracted	and	digitised	information	is	presented	in	Table	5.	As	no	meta-analysis	was	
possible	based	on	the	available	data,	we	present	a	narrative	review	of	the	evidence.	
	
5.2.4.1 Risk	of	Bias	
Regarding	HRQoL,	we	judged	the	evidence	from	four	of	the	studies	to	be	at	high	overall	
risk	of	bias.	We	had	some	concerns	about	one	study	(ARCHES	[18])	and	considered	the	
evidence	 from	 two	 studies	 (LATITUDE	 [30],	 TITAN	 [16,33])	 to	 be	 at	 low	 risk	 of	 bias	
(Figure	 11).	 As	 HRQoL	 relies	 on	 patient-reported	 outcomes,	 results	 may	 have	 been	
influenced	by	knowledge	of	the	received	intervention	in	the	open-label	studies.	Further	

Overall Survival − Radiotherapy − High Volume Subgroup Analysis (de novo)

Overall estimate

0.25 0.5 0.75 1 1.25 1.5
Hazard Ratio
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1.07 (0.90 to 1.28)

1.06 (0.80 to 1.40)

1.07 (0.92 to 1.24)

Study Hazard Ratio (95% CI)

Overall Survival − Radiotherapy − Low Volume Subgroup Analysis (de novo)

Overall estimate
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Hazard Ratio
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0.68 (0.52 to 0.89)

0.68 (0.42 to 1.10)

0.68 (0.54 to 0.86)

Study Hazard Ratio (95% CI)

Figure	10:	Results	from	pairwise	random-effects	meta-analysis	for	the	effects	of	ADT	+	
radiotherapy	on	overall	survival	in	low	and	high-volume	subgroups.	
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issues	were	related	to	missing	outcome	data	in	two	studies,	which	could	be	associated	
with	worse	patient	 outcomes	 (i.e.,	 information	not	missing	 at	 random).	 Last,	we	were	
unable	to	find	a	pre-specification	of	analysis	plans	for	the	presented	data	for	three	studies,	
which	resulted	in	some	concerns	in	that	domain.	
	

Legend:	 ADT	 =	 Androgen	 Deprivation	 Therapy,	 nsAA	 =	 non-steroidal	 Anti-Androgens,	 Doc	 =	 Docetaxel,	 Abi	 =	 Abiraterone,	 Enz	 =	
Enzalutamide,	Apa	=	Apalutamide.	

	
	
5.2.4.2 Systemic	mHSPC	Treatment	

ADT	+	docetaxel	vs.	ADT	alone	
Two	studies	comparing	ADT	+	docetaxel	to	ADT	alone	(GETUG-AFU	15	and	CHAARTED)	
reported	findings	on	HRQoL	[13,29].	Gravis	et	al.	reported	results	from	GETUG-AFU	15,	
in	which	HRQoL	was	measured	with	the	EORTC	QLQ-C30	questionnaire	at	baseline,	as	
well	as	after	3	months,	6	months,	and	12	months	of	follow-up	[13].	Overall,	HRQoL	was	
better	in	patients	receiving	ADT	alone	than	in	ADT	+	docetaxel.	The	mean	EORTC	QLQ-
C30	global	score	(the	higher	the	score,	the	better)	in	patients	treated	with	ADT	+	docetaxel	
was	statistically	significantly	lower	at	3	months	of	follow-up	(64.0	±	18.5	vs.	71.0	±	20.7;	
p=0.005)	 and	6	months	 follow-up	 (61.8	±	20.2	 vs.	 70.9	±	 16.8;	 p=0.001)	 compared	 to	
patients	 receiving	ADT	alone.	This	 effect	met	 the	 threshold	 for	 a	minimally	 important	
difference	 (MID)	 in	 EORTC	 QLQ-C30	 scores	 of	 6	 points	 [34].	 However,	 the	 difference	
between	 the	 two	groups	was	no	 longer	 significant	 at	12	months	 (67.6	±	18.4	 for	ADT	
+docetaxel	vs.	66.4	±	20.2	for	ADT	alone;	p=0.70).	A	closer	examination	of	the	different	
EORTC	QLQ-C30	subscales	showed	a	statistically	significant	difference	at	3	and	6	months	
only	for	the	physical	function	and	fatigue	subscales.	
	
Morgans	et	al.	extensively	reported	on	their	findings	related	to	HRQoL	in	the	CHAARTED	
trial,	 using	 different	 outcome	measures	 at	 baseline,	 and	 after	 3	 months,	 6	 months,	 9	
months	and	12	months	[29].	Direct	comparisons	of	the	average	FACT-P	global	score	(the	
higher	 the	 score,	 the	 better)	 between	 the	 two	 treatment	 groups	 did	 not	 show	 a	
statistically	significant	difference	in	mean	scores	at	any	time	point.	FACT-P	scores	were	
statistically	 significantly	 lower	 in	 the	ADT	+	docetaxel	group	at	3	months	of	 follow-up	
compared	 with	 ADT	 alone	 on	 the	 physical	 well-being,	 functional	 well-being	 and	 trial	
outcome	 index	 subscales,	 but	 not	 in	 the	 other	 subscales	 or	 at	 any	 other	 time	 point.	

Figure	11:	Risk	of	bias	of	individual	studies	for	HRQoL	(based	on	RoB	2.0).	
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Furthermore,	patients	receiving	ADT	+	docetaxel	had	a	statistically	significant	decrease	in	
FACT-P	scores	at	3	months	from	baseline,	which	was	no	longer	significant	at	6	months,	9	
months	and	12	months.	In	patients	receiving	ADT	alone,	the	change	from	baseline	at	3	
months	was	not	statistically	significant,	but	there	was	a	statistically	significant	decrease	
from	baseline	at	6	months,	9	months	and	12	months.	In	other	words,	patients	randomised	
to	ADT	+	docetaxel	appeared	to	experience	a	short-term	deterioration	in	FACT-P	scores,	
while	those	assigned	to	ADT	alone	appeared	to	experience	a	protracted	deterioration	in	
FACT-P	 beyond	 3	 months	 of	 follow-up.	 Nevertheless,	 none	 of	 the	 between-group	
differences	in	FACT-P	changes	met	the	criteria	for	a	MID,	defined	as	6	to	10	points	[35].	
Similarly,	 the	 difference	 in	 FACIT-F	 scores	 (the	 higher	 the	 score,	 the	 better)	 between	
groups	were	not	statistically	significant	except	at	3	months	of	follow-up,	where	the	ADT	
+	docetaxel	group	scored	lower	in	fatigue	than	the	ADT	alone	group	(36.1	±	11.3	vs.	40.4	
±	10.8;	p<0.001).	This	effect	met	the	criterion	for	a	MID,	defined	as	a	difference	of	3	points	
or	more	 [36].	 In	 contrast,	 the	 direct	 comparison	 of	 FACT-T	 (the	 higher	 the	 score,	 the	
better)	 showed	 statistically	 significantly	 lower	 scores	 at	 all	 follow-up	 time	 points	 in	
patients	 receiving	 ADT	 +	 docetaxel	 compared	 to	 those	 receiving	 ADT	 alone.	 These	
differences	met	the	MID,	defined	as	a	difference	of	1	point	or	more	[37].	The	assessment	
of	 the	 BPI-SF	 (the	 higher	 the	 score,	 the	 worse)	 revealed	 no	 statistically	 significant	
difference	between	groups	and	the	MID	threshold	of	2	points	or	more	was	not	reached	at	
any	of	the	follow-up	time	points	[38].	
	
In	summary,	 there	was	evidence	 that	 there	was	a	 reduction	 in	HRQoL	among	patients	
receiving	ADT	+	docetaxel	at	3-6	months,	but	not	at	later	time	points.	Furthermore,	there	
was	some	evidence	that	HRQoL	may	be	maintained	for	longer	in	patients	receiving	ADT	+	
docetaxel	compared	to	those	receiving	ADT	alone.	Differences	in	HRQoL	did	not	meet	the	
thresholds	 for	 a	MID,	 except	 for	 the	 increased	 FACIT-F	 and	 lower	 FACT-T	 scores	 at	 3	
months	follow-up.	
	

ADT	+	abiraterone	vs.	ADT	alone	
Chi	et	al.	reported	results	for	several	HRQoL-related	outcome	measures	for	the	LATITUDE	
trial,	including	FACT-P,	BPI-SF,	BFI-F	(the	higher	the	score,	the	worse),	and	EQ-	5D-5L	(the	
higher	the	score,	the	better)	[30].	They	evaluated	changes	in	HRQoL	scores	from	baseline	
at	each	cycle	from	cycle	1	through	33	(one	cycle	corresponds	to	28	days).	
	
The	authors	reported	important	and	statistically	significant	differences	in	favour	of	ADT	
+	abiraterone	compared	with	ADT	alone	for	all	endpoints	based	on	repeated-measures	
mixed	effects	analyses.	There	was	a	statistically	significant	difference	in	overall	FACT-P	
scores,	 worst	 pain	 intensity	 scores	 (BPI-SF),	 pain	 interference	 scores,	 worst	 fatigue	
intensity	scores	(BFI-F),	fatigue	interference	scores,	EQ-5D	VAS	health	status	scores	and	
EQ-5D-5L	utility	scores	at	almost	all	cycles.	For	FACT-P,	they	found	statistically	significant	
improvements	 in	 the	 prostate	 cancer-specific,	 pain-related,	 trial	 outcome	 index,	 and	
physical	wellbeing	subscales.	They	reported	no	statistically	significant	difference	for	the	
FACT-G	general	function,	emotional,	functional,	and	social	and	family	wellbeing	subscales.	
	
The	median	time	to	worst	pain	intensity	was	not	reached	in	either	treatment	group,	but	
the	25th	percentile	showed	a	longer	time	for	ADT	+	abiraterone	(11.1	months;	95%	CI	9.2	
to	18.4)	 than	 for	ADT	alone	(5.6	months;	95%	CI	4.6	 to	7.4).	The	median	 time	 to	pain	
interference	progression	(defined	as	the	time	from	randomisation	to	the	first	increase	by	
one	half	the	standard	deviation	of	baseline	scores	from	baseline	in	the	combined	scale	of	
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items	9A–G	from	the	BPI-SF)	and	the	average	pain	progression	(defined	as	the	time	from	
randomisation	to	first	increase	by	30%	or	more	in	average	pain	compared	with	baseline,	
as	 determined	 by	 the	 average	 of	 BPI-SF	 items	 3–6),	 in	 both	 arms	 were	 not	 reached.	
Likewise,	the	median	time	to	worst	fatigue	intensity	was	not	reached	in	either	treatment	
group.	However,	the	25th	percentile	showed	a	significant	difference	between	the	groups	
with	18.4	months	(95%	CI	12.9	to	27.7)	in	the	ADT	+	abiraterone	and	6.5	months	(95%	CI	
5.6	to	9.2)	in	the	ADT	group	(HR	0.65;	95%	CI	0.53	to	0.81).	The	median	time	to	fatigue	
interference	progression	was	not	reached	in	either	group,	but	the	25th	percentile	showed	
a	longer	time	in	the	intervention	group	(31.3	months;	95%	CI	22.1	to	not	reached)	than	
in	 the	 control	 group	 (9.2	 months;	 95%	 CI	 7.4	 to	 12.9),	 corresponding	 to	 a	 41%	 risk	
reduction	(HR	0.59;	95%	CI	0.47	to	0.75).	Furthermore,	the	median	time	to	deterioration	
of	 the	FACT-P	was	12.9	months	(95%	CI	9.0	 to	16.6)	 in	 the	abiraterone	group	and	8.3	
months	(95%	CI	7.4	to	11.1)	in	the	ADT	group,	corresponding	to	a	15%	risk	reduction	(HR	
0.85;	95%	CI	0.74	to	0.99).	
	

ADT	+	abiraterone	vs.	ADT	+	docetaxel	
Rush	et	al.	reported	comparative	evidence	on	HRQoL	between	the	ADT	+	abiraterone	(arm	
G)	and	ADT	+	docetaxel	(arm	C)	arms	of	the	STAMPEDE	trial	[31].	Data	is	based	on	the	
patients	enrolled	during	the	period	of	parallel	enrolment	of	the	two	arms,	analogous	to	
the	publication	by	Sydes	et	al.	In	a	conference	abstract,	the	authors	reported	on	EORTC	
QLQ-C30.	 Average	 global	 scores	 over	 2	 years	were	 statistically	 significantly	 higher	 in	
patients	receiving	ADT	+	abiraterone	than	in	those	receiving	ADT	+	docetaxel	(MD	3.9;	
95%CI	0.6	to	7.1;	p<0.05)	but	the	effect	did	not	meet	the	MID	threshold	of	6	points.	Direct	
comparisons	 between	 groups	 showed	 clinically	 significantly	 better	 HRQoL	 in	 the	
abiraterone	group	at	3	months	(MD	6.6;	95%	CI	2.6	to	10.7;	p=0.001)	and	6	months	(MD	
8.0;	95%	CI	3.6	to	12.3;	p<0.001),	but	not	at	1	year	(MD	1.3;	95%	CI	-3.0	to	5.6;	p=0.55)	or	
2	years	(MD	4.5;	95%	CI	-0.25	to	9.2;	p=0.06).	
	

ADT	+	enzalutamide	vs.	ADT	(±	nsAA)	
Two	 studies	 reported	 HRQoL	 outcomes	 for	 treatment	 with	 ADT	 +	 enzalutamide,	
compared	either	with	ADT	+	nsAA	(ENZAMET	[32])	or	ADT	alone	(ARCHES	[18]).	
	
Stockler	et	al.	reported	data	on	HRQoL	from	the	ENZAMET	trial,	in	which	EORTC	QLQ-C30	
scores	were	 assessed	 at	months	 0,	 1,	 and	3,	 followed	by	3-monthly	 assessments	 until	
clinical	 progression	 [32].	 The	 authors	 only	 reported	 summary	 estimates	 using	 least	
square	mean	difference	(LSMD)	from	repeated-measures	mixed	models	in	a	conference	
abstract.	No	absolute	data	was	reported	for	any	of	the	measurement	time	points.	Patients	
randomised	to	ADT	+	enzalutamide	compared	to	ADT	+	nsAA	had	statistically	significantly	
lower	scores	in	various	EORTC	QLQ-C30	subscales	from	week	4	to	156.	For	fatigue,	the	
LSMD	from	0	to	39	months	was	5.0	(95%	CI	3.3	to	6.7;	p<0.0001),	for	cognitive	functioning	
3.9	(2.4	to	5.4;	p<0.0001),	and	for	physical	functioning	2.5	(95%	CI	1.2	to	3.8;	p<0.0002).	
However,	global	scores	were	not	statistically	significantly	different	between	the	ADT	+	
enzalutamide	and	ADT	+	nsAA	groups	(LSMD	1.1;	95%	CI	-0.4	to	2.6;	p=0.16).	None	of	the	
differences	in	global	or	subscale	scores	exceeded	the	MID	threshold	of	6	to	10	points.	The	
authors	also	estimated	a	HRQoL-deterioration-free	survival	of	3	years,	defined	by	the	time	
to	death,	discontinuation	of	study	treatment	during	the	clinical	course	or	a	deterioration	
of	10	points	from	baseline	in	the	respective	HRQoL	subscale,	whichever	came	first.	This	
favoured	 ADT	 +	 enzalutamide	 in	 terms	 of	 global	 HRQoL	 (32%	 vs.	 18%,	 p<0.0001),	
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cognitive	functioning	(33%	vs.	21%,	p=0.0003)	and	physical	functioning	(31%	vs.	22%,	
p=0.001),	 but	 not	 fatigue	 (26%	 vs.	 18%,	 p=0.10).	 Although	 the	 study	 did	 not	 report	
detailed	results	for	each	follow	up	time	point,	the	authors	reported	the	HRQoL	was	stable	
over	time.	
	
Armstrong	et	al.	reported	data	from	FACT-P	assessments	in	the	ARCHES	trial	[18].	FACT-
P	scores	in	both	groups	remained	stable	of	the	follow-up	period	of	2	years.	They	found	no	
difference	between	patients	receiving	ADT	+	enzalutamide	and	patients	receiving	ADT	
alone.	
	

ADT	+	apalutamide	vs.	ADT	alone	
We	found	two	publications	reporting	results	on	HRQoL	from	the	TITAN	trial	regarding	
FACT-P,	BPI-SF,	BFI-F	and	EQ-5D-5L	[16,33].	Results	from	the	study	were	reported	for	25	
cycles	of	28	days.	FACT-P	scores	and	change	in	scores	from	baseline	were	similar	between	
treatment	 groups	 at	 the	 different	 time	 points,	 both	 for	 the	 global	 score	 and	 for	 the	
subscales	(such	as	physical	wellbeing,	functional	wellbeing,	social	and	family	wellbeing,	
and	 emotional	 wellbeing).	 The	 median	 time	 to	 FACT-P	 deterioration	 was	 also	 not	
significantly	different	with	8.9	months	(IQR	1.9	-	not	reached;	95%	CI	4.7	to	11.1)	in	the	
ADT	+	apalutamide	group	compared	to	9.2	months	(IQR	2.8	to	24.8;	95%	CI	7.4	to	12.9)	
in	 the	 ADT	 group	 (HR	 1.02;	 95%	 CI	 0.85	 to	 1.22;	 p=0.85).	 Similarly,	 there	 were	 no	
differences	 in	 EQ-5D-5L	 utility	 decline	 as	 well	 as	 EQ-5D	 VAS	 health	 status	 over	 time	
between	 groups.	While	 patients	 in	 the	 ADT	 alone	 group	 consistently	 reported	 higher	
scores	for	worst	pain	intensity	and	pain	interference	in	the	BPI-SF	compared	to	the	ADT	
+	apalutamide	group,	 the	differences	between	groups	were	not	statistically	significant.	
Conversely,	patients	receiving	ADT	+	apalutamide	generally	reported	higher	scores	for	
worst	 fatigue	 intensity	 and	 fatigue	 interference	 in	 the	 BFI-F,	 but	 the	 between-group	
differences	were	not	statistically	significant.	
	

Subgroup	analyses	
Only	Morgans	et	al.	reported	results	stratified	by	volume	subgroups	for	ADT	+	docetaxel	
[29].	 Similar	 to	 their	analysis	 in	 the	overall	mHSPC	population,	FACT-P	scores	did	not	
statistically	 significantly	 differ	 between	 treatment	 groups	 at	 any	 time	 point.	 In	 the	
analysis	 of	 change	 from	 baseline,	 there	 was	 a	 statistically	 significant	 deterioration	 in	
FACT-P	scores	in	patients	with	low-volume	disease	receiving	ADT	+	docetaxel	at	3	months	
(MD	-5.3;	95%	CI	-8.04	to	-2.56;	p=0.003),	but	not	at	any	other	time	point	or	in	patients	
with	high-volume	disease.	In	the	ADT	group,	the	deterioration	in	FACT-P	scores	was	more	
pronounced	 in	 patients	 with	 low-volume	 disease,	 in	 whom	 there	 was	 a	 statistically	
significant	 change	 from	baseline	at	all	 time	points;	however,	 there	was	no	statistically	
significant	 change	 from	 baseline	 in	 patients	 with	 high-volume	 disease,	 except	 at	 12	
months	(MD	-3.9;	95%	CI	-0.76	to	-7.04;	p=0.04).	
	
None	of	the	further	prespecified	subgroup	analyses	were	possible	based	on	the	reported	
data.	
	

5.2.4.3 Radiotherapy	
None	of	the	studies	conducted	on	the	effects	of	ADT	+	radiotherapy	compared	with	ADT	
alone	reported	data	on	HRQoL.	
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Table	5:	Summary	of	HRQoL	results	in	studies	evaluating	treatments	for	patients	with	mHSPC.	
		 		 		 		 Intervention	 Comparator	
Study	&	
Publication		 Comparison	 Outcomes	 Estimates	 M0	 M3	 M6	 M9	 M12	 M24	 M0	 M3	 M6	 M9	 M12	 M24	

GETUG-AFU	
15	
Gravis	2013	

ADT	+	Doc	vs.	
ADT	

EORTC	QLQ–C30	 Global	score	
67.4	
(0.41)	

64.0	
(0.005)*	

61.8	
(0.001)*	

	 67.6	
(0.70)	

	 65.4	 71.0	 	 	 66.4	 	

EORTC	QLQ-C30	(cognitive	
functioning	subscale)	 Subscale	score	

89.1	
(0.72)	

84.2	
(0.68)	

82.6	
(0.37)	

	 84.6	
(0.84)	

	 88.4	 85.1	 85.0	 	 85.2	 	

EORTC	QLQ-C30	(physical	
functioning	subscale)	

Subscale	score	 88.0	
(0.84)	

79.9	
(0.001)*	

74.1	
(0.001)*	

	 80.6	
(0.14)	

	 87.6	 86.9	 87.1	 	 84.7	 	

EORTC	QLQ-C30	(fatigue	
subscale	score)	

Subscale	score	
24.5	
(0.66)	

39.4	
(<0.001)*	

46.9	
(<0.001)*	

	 31.8	
(0.04)*	

	 23.3	 24.6	 25.4	 	 28.3	 	

CHAARTED	
Morgans	
2018	

ADT	+	Doc	vs.	
ADT	 FACT-P	 Overall	score	

119.4	
(0.91)	

116.6	
(0.07)	

118.4	
(0.52)	

118.4	
(0.70)	

119.2	
(0.09)	

	 118.7	 118.3	 116.7	 117.5	 116.4	 	

FACT-P	 Change	in	score	from	baseline	 ref	 -2.7	
(0.009)*	

-0.7	
(0.21)	

-1.4	
(0.25)	

-0.7	
(0.38)	

	 ref	 -1.1	
(0.40)	

-2.5	
(0.007)*	

-2.6	
(0.01)*	

-4.2	
(0.004)*	

	

FACIT-F	 Overall	score	
41.9	
(0.44)	

36.1	
(0.001)*	

39.4	
(0.14)	

39.6	
(0.34)	

39.4	
(0.32)	

	 40.9	 40.4	 40.2	 40.1	 38.4	 	

FACT-T	 Overall	score	
58.2	
(0.68)	

54.1	
(0.001)*	

52.7	
(0.001)*	

53.7	
(0.003)*	

53.6	
(0.03)*	

	 57.4	 56.4	 56.1	 55.4	 54.9	 	

BPI-SF	 Overall	score	 1.6	(0.50)	 1.7	(0.29)	 2.0	(0.12)	 2.2	(0.18)	 2.0	(0.67)	 	 1.7	 1.9	 1.8	 1.9	 2.0	 	

FACT-P	(high	volume	
subgroup)	

Overall	score	
118.2	
(0.48)	

116.3	
(0.35)	

117.8	
(0.21)	

117.8	
(0.30)	

118.0	
(0.10)	

	 116.1	 117.0	 114.7	 115.3	 113.7	 	

FACT-P	(high	volume	
subgroup)	 Change	in	score	from	baseline	 ref	

-1.3	
(0.13)	

0.03	
(0.81)	

-1.0	
(0.51)	

-0.3	
(0.37)	

	 ref	 0.4	(0.56)	
-1.5	
(0.31)	

-2.1	
(0.13)	

-3.9	
(0.04)*	

	

FACT-P	(low	volume	
subgroup)	

Overall	score	 121.6	
(0.30)	

117.0	
(0.12)	

119.5	
(0.70)	

119.4	
(0.63)	

121.0	
(0.36)	

	 122.9	 120.3	 119.7	 120.5	 120.0	 	

FACT-P	(low	volume	
subgroup)	

Change	in	score	from	baseline	 ref	
-5.3	

(0.003)*	
-2.0	
(0.07)	

-2.0	
(0.34)	

-1.2	
(0.84)	

	 ref	
-3.5	

(0.02)*	
-4.1	

(0.002)*	
-3.2	

(0.04)*	
-4.6	

(0.001)*	
	

LATITUDE	
Chi	2018	

ADT	+	Abi	vs.	
ADT	

EQ-5D-5L	 Change	in	utility	from	baseline	 ref	 0.04	 0.03	 0.03	 0.03	 0.02	 ref	 0.02	 -0.01	 -0.02	 -0.02	 -0.04	
FACT-P	 Change	in	score	from	baseline	 ref	 3.47	 4.26	 4.11	 3.41	 3.08	 ref	 2.07	 1.01	 -0.49	 -1.34	 -0.55	
BPI-SF	(worst	pain	intensity)	 Change	in	score	from	baseline	 ref	 -0.33	 -0.44	 -0.46	 -0.31	 -0.36	 ref	 -0.07	 0.06	 0.15	 0.08	 0.18	
BPI-SF	(pain	interference)	 Change	in	score	from	baseline	 ref	 -0.21	 -0.20	 -0.25	 -0.15	 -0.07	 ref	 -0.03	 0.14	 0.12	 0.25	 0.22	
BFI-F	(worst	fatigue	
intensity)	

Change	in	score	from	baseline	 ref	 -0.23	 -0.35	 -0.36	 -0.38	 -0.22	 ref	 -0.11	 0.08	 0.10	 0.24	 0.24	

STAMPEDE	
(Arms	C	&	G)	
Rush	2020	

ADT	+	Abi	vs.	
ADT	+	Doc	 EORTC	QLQ–C30	 MD	in	global	score	from	

comparator	group	

-0.2		
(-3.8	to	
3.4)	

6.6		
(2.6	to	
10.7)*	

8.0	
	(3.6	to	
12.3)*	

-	
1.3		

(-3.0	to	
5.6)	

4.5		
(-0.3	to	
9.2)	

ref	 ref	 ref	 -	 ref	 ref	

ENZAMET	
Stockler	2019	

ADT	+	Enz	vs.	
ADT	+	nsAA	 EORTC	QLQ–C30	

LSMD	in	global	score	from	
comparator	group	 1.1	(	-2.6	to	0.4)	 ref	

EORTC	QLQ-C30	(cognitive	
functioning	subscale)	

LSMD	in	subscale	score	from	
comparator	group	

3.9	(2.4	to	5.4)	 ref	

EORTC	QLQ-C30	(physical	
functioning	subscale)	

LSMD	in	subscale	score	from	
comparator	group	

2.5	(1.2	to	3.8)	 ref	

EORTC	QLQ-C30	(fatigue	
subscale)	

LSMD	in	subscale	score	from	
comparator	group	 5.0	(3.3	to	6.7)	 ref	

ARCHES	
Armstrong	
2019	

ADT	+	Enz	vs.	
ADT	 FACT-P	 Overall	score	 113.9	 113.0	 113.5	 117.2	 113.5	 113.9	 113.9	 113.5	 113.9	 113.5	 113.0	 104.7	

TITAN	
Chi	2019	

ADT	+	Apa	vs.	
ADT	

FACT-P	 Change	in	score	from	baseline	 ref	 2.46	 2.46	 1.28	 0.70	 0.17	 ref	 3.60	 2.48	 1.73	 1.06	 -0.77	

TITAN	
Agarwal	2019	

ADT	+	Apa	vs.	
ADT	

EQ-5D-5L	 Change	in	utility	from	baseline	 ref	 -0.01	 -0.02	 -0.04	 -0.04	 -0.06	 ref	 -0.02	 -0.03	 -0.03	 -0.04	 -0.08	
FACT-P	 Change	in	score	from	baseline	 ref	 2.46	 2.46	 1.28	 0.70	 0.17	 ref	 3.60	 2.48	 1.73	 1.06	 -0.77	
BPI-SF	(worst	pain	intensity)	 Change	in	score	from	baseline	 ref	 0.17	 0.26	 0.21	 0.25	 0.34	 ref	 0.21	 0.27	 0.40	 0.44	 0.41	
BPI-SF	(pain	interference)	 Change	in	score	from	baseline	 ref	 0.07	 0.07	 0.05	 0.13	 0.20	 ref	 0.11	 0.14	 0.22	 0.25	 0.30	
BFI-F	(worst	fatigue	
intensity)	 Change	in	score	from	baseline	 ref	 0.30	 0.31	 0.31	 0.42	 0.59	 ref	 0.04	 0.08	 0.15	 0.22	 0.44	

Legend:	Doc	=	docetaxel,	Abi	=	abiraterone,	Enz	=	enzalutamide,	Apa	=	apalutamide,	ADT	=	androgen-deprivation	therapy,	MD	=	mean	difference,	LSMD	=	least-squares	mean	difference,	M0-12	=	months	0	to	12.	Reported	
values	are	means	in	each	group	(p-value	with	respect	to	comparator	at	time	point	reported	in	intervention	group),	mean	changes	from	baseline	in	each	group	(p-value	with	respect	to	baseline	reported	in	intervention	
group)	or	mean	differences	between	intervention	and	comparator	group	(95%	confidence	interval).	
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5.2.5 Progression-Free	Survival	

5.2.5.1 Systemic	mHSPC	Treatment	

Primary	Analysis	
All	seven	RCTs	reporting	on	the	effects	of	systemic	mHSPC	treatment	provided	data	with	
respect	to	progression-free	survival	[6,8,10,11,14–16,18].	There	was	some	uncertainty	as	
to	 the	 appropriateness	 of	 the	 evidence	 selection	 for	 analysis,	 which	 was	 explored	 in	
further	 sensitivity	 analyses	 (see	 also	 Appendix).	 We	 used	 estimates	 for	 clinical	 or	
radiographic	PFS,	depending	on	the	reporting	of	the	studies	(specified	in	Figure	12).	
	
In	a	pooled	network	meta-analysis,	all	systemic	mHSPC	treatments	showed	a	statistically	
significant	benefit	on	PFS	 in	comparison	 to	ADT	alone	(Figure	12);	HR	0.67	 for	ADT	+	
docetaxel	(95%	CI	0.60	to	0.74;	p<0.001),	HR	0.46	for	ADT	+	abiraterone	(95%	CI	0.41	to	
0.52;	p<0.001),	HR	0.36	for	ADT	+	enzalutamide	(95%	CI	0.30	to	0.44;	p<0.001),	and	HR	
0.49	for	ADT	+	apalutamide	(95%	CI	0.39	to	0.62;	p<0.001).	Heterogeneity	in	the	network	
was	 low	 (I2=0.0%).	 Based	 primarily	 on	 indirect	 evidence	 from	 the	 NMA,	 ADT	 +	
abiraterone	(HR	0.69;	95%	CI	0.59	to	0.80;	p<0.001),	ADT	+	enzalutamide	(HR	0.58;	95%	
CI	0.44	to	0.77;	p<0.001)	and	ADT	+	apalutamide	(HR	0.73;	95%	CI	0.57	to	0.95;	p=0.02)	
were	all	statistically	significantly	superior	compared	to	ADT	+	docetaxel	for	PFS.	None	of	
the	 novel	 hormonal	 agents	 in	 combination	 with	 ADT	 was	 statistically	 significantly	
superior	over	another.	

Legend:	 ADT	 =	 Androgen	Deprivation	 Therapy,	 Doc	 =	 Docetaxel,	 Abi	 =	 Abiraterone,	 Enz	 =	 Enzalutamide,	 Apa	 =	 Apalutamide,	 PFS	 =	
Progression-Free	Survival,	cPFS	=	clinical	PFS,	rPFS	=	radiographic	PFS,	CI	=	Confidence	Interval.	

Progression−Free Survival − Systemic Therapy − Primary Analysis (incl. ENZAMET)

0.25 0.5 0.75 1 1.25 1.5

Hazard Ratio

TITAN (rPFS)

STAMPEDE (PFS)

STAMPEDE (PFS)

STAMPEDE (PFS)
LATITUDE (rPFS)

GETUG−AFU 15 (rPFS)

ENZAMET (cPFS)

CHAARTED (cPFS)

ARCHES (rPFS)

0.49 (0.39 to 0.62)

0.69 (0.50 to 0.95)

0.69 (0.59 to 0.81)

0.45 (0.37 to 0.54)
0.47 (0.40 to 0.56)

0.69 (0.55 to 0.87)

0.34 (0.26 to 0.44)

0.62 (0.51 to 0.75)

0.39 (0.30 to 0.50)

Study Hazard Ratio (95% CI)

ADT+Doc vs. ADT

ADT+Abi vs. ADT

ADT+Enz vs. ADT

ADT+Apa vs. ADT

ADT+Abi vs. ADT+Doc

0.67 (0.60 to 0.74)

0.46 (0.41 to 0.52)

0.36 (0.30 to 0.44)

0.49 (0.39 to 0.62)

0.69 (0.59 to 0.80)

ADT+Doc vs. ADT

ADT+Abi vs. ADT

ADT+Enz vs. ADT

ADT+Apa vs. ADT

ADT+Abi vs. ADT+Doc

Figure	 12:	 Primary	 network	 meta-analysis	 results	 for	 the	 effects	 of	 systemic	 mHSPC	
treatments	on	progression-free	survival,	compared	with	ADT	alone	(reported	measure	
stated).	
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Sensitivity	Analyses	
We	conducted	several	sensitivity	analyses	due	 to	 the	uncertainties	with	respect	 to	 the	
evidence	on	PFS	selected	for	the	NMA.	First,	excluding	the	evidence	from	the	ENZAMET	
trial	did	not	result	in	a	relevant	change	in	the	effect	estimate	for	ADT	+	enzalutamide	on	
PFS	 when	 compared	 to	 ADT	 alone	 (HR	 0.39;	 95%	 CI	 0.30	 to	 0.50;	 p<0.001).	 Second,	
omitting	 the	 evidence	 from	 the	 LATITUDE	 trial	 similarly	 did	 not	 result	 in	 a	 relevant	
change	in	the	effect	estimate	for	ADT	+	abiraterone	when	compared	to	ADT	alone	(HR	
0.45;	 95%	 CI	 0.38	 to	 0.54;	 p<0.001).	 Third,	 the	 effects	 of	 ADT	 +	 abiraterone	 on	 PFS	
remained	unchanged	when	excluding	 the	evidence	 from	STAMPEDE	(HR	0.49;	95%	CI	
0.40	to	0.55;	p<0.001)	due	to	potential	effect	modification	by	concurrent	radiotherapy	on	
PFS.	Furthermore,	the	exclusion	of	direct	evidence	between	the	abiraterone	arm	and	the	
docetaxel	 arm	 in	 STAMPEDE	 from	 the	publication	by	 Sydes	 et	 al.	 resulted	 in	 identical	
results	as	the	main	analysis.	And	last,	using	an	alternative	estimate	from	the	subgroup	of	
patients	in	the	ARCHES	study	only	that	had	not	received	docetaxel	prior	to	randomisation	
equally	resulted	in	no	relevant	change	in	the	effect	estimate	for	ADT	+	enzalutamide	on	
PFS	compared	with	ADT	alone	(HR	0.35;	95%	CI	0.29	to	0.43;	p<0.001).	
	

5.2.5.2 Radiotherapy	

Primary	Analysis	
Only	one	study	reported	on	the	effects	of	ADT	+	radiotherapy	on	clinical	or	radiographic	
PFS	[19]	(Figure	13).	We	found	no	statistically	significant	benefit	of	ADT	+	radiotherapy	
on	PFS	when	compared	to	ADT	alone	(HR	0.96,	95%	CI	0.85	to	1.08;	p=0.50).	The	HORRAD	
study	did	not	provide	an	effect	estimate	for	either	of	these	endpoints.	
	

Legend:	CI	=	Confidence	Interval.	

	

Progression−Free Survival − Radiotherapy − Primary Analysis

Overall estimate

0.25 0.5 0.75 1 1.25 1.5
Hazard Ratio

STAMPEDE 0.96 (0.85 to 1.08)

0.96 (0.85 to 1.08)

Study Hazard Ratio (95% CI)

Figure	13:	Results	from	the	STAMPEDE	trial	regarding	the	effects	of	ADT	+	radiotherapy	
on	progression-free	survival	when	compared	to	ADT	alone.	
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Sensitivity	and	Subgroup	Analyses	
In	a	sensitivity	analysis,	we	analysed	the	effects	of	ADT	+	radiotherapy	on	biochemical	
PFS,	making	use	of	the	pooled	effect	estimates	from	both	studies.	This	pairwise	random-
effects	meta-analysis	showed	a	statistically	significant	benefit	of	ADT	+	radiotherapy	on	
biochemical	PFS	when	compared	to	ADT	alone	(HR	0.76;	95%	CI	0.69	to	0.84;	p<0.001).	
	
In	a	subgroup	analysis,	we	explored	the	effects	of	ADT	+	radiotherapy	on	PFS	in	the	low-
volume	subgroup,	as	radiotherapy	is	currently	only	indicated	in	this	setting	(Figure	14).	
Data	 for	 this	 subgroup	 was	 only	 available	 for	 the	 STAMPEDE	 trial,	 which	 showed	 a	
statistically	significant	benefit	of	ADT	+	radiotherapy	on	PFS	over	ADT	alone	(HR	0.78;	
95%	CI	0.63	to	0.97;	p=0.03).	
	

Legend:	PFS	=	Progression-Free	Survival,	CI	=	Confidence	Interval.	
	
	

5.2.6 Adverse	Effects	

5.2.6.1 Systemic	mHSPC	Treatment	
All	 studies	 investigating	 systemic	 mHSPC	 treatments	 reported	 data	 on	 AEs,	 albeit	 at	
varying	 degrees	 of	 detail.	 Most	 important	 AEs	 of	 treatments	 are	 summarised	 in	 a	
narrative	form.	IRRs	of	overall	grade	1-2,	grade	3-5	and	any	grade	AEs	at	the	treatment-
level	are	presented	in	Table	6,	while	detailed	results	on	corresponding	incidence	rates	
and	IRRs	at	the	study-level	are	provided	in	Appendix	12.2.6.3.	
	

ADT	+	docetaxel	
Data	on	AEs	for	ADT	+	docetaxel	was	available	from	GETUG-AFU	15	[13],	CHAARTED	[6]	
(additional	AE	data	extracted	from	ClinicalTrials.gov)	and	STAMPEDE	[7].	Data	from	both	
GETUG-AFU	15	and	CHAARTED	was	only	available	for	severe	AEs.	Data	from	STAMPEDE	
was	available	for	all	AE	grades	on	an	overall	level	from	metastatic	patients	only,	but	little	
additional	information	was	available	for	specific	patient-relevant	AEs.	
	

Progression−Free Survival − Radiotherapy − Low Volume Subgroup Analysis (PFS)

Overall estimate

0.25 0.5 0.75 1 1.25 1.5
Hazard Ratio

STAMPEDE 0.78 (0.63 to 0.97)

0.78 (0.63 to 0.97)

Study Hazard Ratio (95% CI)

Figure	14:	Results	from	the	STAMPEDE	trial	regarding	the	effects	of	ADT	+	radiotherapy	
on	progression-free	survival	in	the	low-volume	subgroup.	
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Most	frequently	occurring	AEs	of	any	grade	reported	for	ADT	+	docetaxel	were	alopecia,	
nail	 changes,	 hot	 flushes,	 diarrhoea,	 nausea/vomiting,	 peripheral	 oedema,	 peripheral	
sensory	neuropathy,	increased	liver	enzymes,	fatigue,	febrile	neutropenia	and	stomatitis.	
	
Of	 note,	 incidence	 rates	 for	 grade	 3-5	AEs	 reported	 for	 the	 comparator	 groups	 of	 the	
GETUG-AFU	 15	 and	 CHAARTED	 trials	 were	 relevantly	 lower	 than	 the	 incidence	 rates	
reported	in	the	other,	more	recently	conducted	RCTs	(see	Appendix	12.2.6.3).	
	

ADT	+	abiraterone	
Both	LATITUDE	[12]	and	STAMPEDE	[7]	investigators	reported	detailed	data	on	AEs	of	
ADT	+	 abiraterone	 compared	with	ADT	alone.	 Frequencies	 for	 all	AE	grades	1-5	were	
available	for	STAMPEDE,	but	only	on	an	overall	level	including	high-risk	non-metastatic	
prostate	 cancer	 patients.	 Data	 from	 LATITUDE	 included	 data	 from	 high-risk	 de	 novo	
mHSPC	patients	and	on	AE	grades	3-5	only.	
	
Most	frequently	occurring	AEs	of	any	grade	for	ADT	+	abiraterone	were	cerebrovascular	
disease,	 cardiovascular	 disease	 and	 cardiac	 failure,	 falls	 and	 fractures,	 hot	 flushes,	
diarrhoea,	 hypertension,	 fatigue,	 increased	 liver	 enzymes,	 hypokalaemia,	 rash	 and	
peripheral	oedema.	
	

ADT	+	enzalutamide	
AE	data	for	ADT	+	enzalutamide	was	available	both	from	ENZAMET	[15]	and	ARCHES	[18]	
at	 a	 high	 level	 of	 detail,	 including	 AE	 grades	 1-5	 specific	 patient-relevant	 AEs.	 This	
included	full	CTCAE	data	stratified	by	concurrent	docetaxel	use	for	ENZAMET,	and	all	AEs	
occurring	in	≥5%	of	patients	in	either	group	in	ARCHES.	
	
Frequently	occurring	AEs	of	any	grade	reported	were	hot	flushes,	fatigue,	hypertension,	
nausea/vomiting,	cognitive	disorder,	diarrhoea,	peripheral	oedema,	peripheral	sensory	
neuropathy,	 falls	 and	 fractures,	 rash,	 cardiac	 arrhythmia,	 and	 cardiovascular	 disease.	
Seizures	were	additionally	mentioned	as	an	important,	but	infrequent	AE.	
	

ADT	+	apalutamide	
Data	reported	 from	the	TITAN	[16]	 trial	 for	ADT	+	apalutamide	was	more	 limited,	but	
included	data	on	overall	AEs	for	different	grades	as	well	as	selected	outcomes	that	were	
reported	in	≥10%	of	patients	or	where	severe	events	occurred	in	≥10	patients	in	either	
group.	
	
Most	important	AEs	of	any	grade	included	rash,	hot	flushes,	fatigue,	hypertension,	falls	
and	fractures,	as	well	as	seizures.	
	

Treatment-level	Incidence	Rate	Ratios	
Estimated	IRRs	for	each	treatment	showed	an	important	increase	of	grade	3-5	AEs	with	
ADT	+	docetaxel	compared	to	ADT	alone,	which	was	not	statistically	significant	(IRR	9.4;	
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95%	CI	0.9	to	94.9;	p=0.06).	However,	there	was	a	statistically	significant	increase	in	the	
incidence	rate	of	AEs	of	any	grade	for	ADT	+	docetaxel	compared	to	ADT	alone	(IRR	1.14;	
95%	CI	1.03	to	1.26;	p=0.01).	For	ADT	+	abiraterone,	we	found	a	statistically	significantly	
lower	incidence	of	grade	1-2	AEs	compared	to	ADT	alone	(IRR	0.72;	95%	CI	0.57	to	0.90;	
p=0.004),	while	there	was	a	statistically	significantly	higher	incidence	of	grade	3-5	AEs	
(IRR	1.40;	95%	CI	1.26	to	1.55;	p<0.001).	There	was	no	statistically	significant	difference	
in	any	grade	AEs	for	ADT	+	abiraterone.	For	ADT	+	enzalutamide,	incidence	rates	were	
lower	for	grade	1-2	AEs	and	higher	for	grade	3-5	AEs	when	compared	to	ADT	alone,	but	
the	 effects	 were	 not	 statistically	 significant.	 There	 was	 no	 statistically	 significant	
difference	in	the	incidence	rates	of	any	grade	AEs	for	ADT	+	enzalutamide	compared	to	
ADT	alone	(IRR	1.01;	95%	CI	0.92	to	1.10;	p=0.90).	Similarly,	no	statistically	significant	
differences	were	found	for	treatment	with	ADT	+	apalutamide	for	grade	1-2,	grade	3-5	
and	any	grade	AEs	(any	grade	IRR	1.00;	95%	CI	0.88	to	1.13;	p=0.98).	
	
Table	6:	Treatment-level	incidence	rate	ratios	for	systemic	mHSPC	treatments	compared	
to	ADT	alone.	
		 Grade	1-2	 Grade	3-5	 Any	Grade	

Treatment	 IRR	(95%	CI)	 p-value	 IRR	(95%	CI)	 p-value	 IRR	(95%	CI)	 p-value	

ADT+Doc	 0.99	(0.87	to	1.12)c	 0.82	 9.36	(0.92	to	94.89)a,b,c	 0.058	 1.14	(1.03	to	1.26)c	 0.01	

ADT+Abi	 0.72	(0.57	to	0.90)d,e	 0.004	 1.40	(1.26	to	1.55)d,e	 <0.001	 1.01	(0.94	to	1.09)d,e	 0.75	

ADT+Enz	 0.89	(0.69	to	1.14)f,g	 0.37	 1.13	(0.82	to	1.56)f,g	 0.46	 1.01	(0.92	to	1.10)f,g	 0.90	

ADT+Apa	 1.00	(0.85	to	1.18)h	 0.99	 1.01	(0.84	to	1.21)h	 0.95	 1.00	(0.88	to	1.13)h	 0.98	
Based	on	data	from	a	=	GETUG-AFU	15,	b	=	CHAARTED,	c	=	STAMPEDE	(Arm	C),	d	=	LATITUDE,	e	=	STAMPEDE	(Arm	G),	f	=	ENZAMET,	g	
=	ARCHES,	h	=	TITAN.	Legend:	ADT	=	Androgen	Deprivation	Therapy,	Doc	=	Docetaxel,	Abi	=	Abiraterone,	Enz	=	Enzalutamide,	Apa	=	
Apalutamide,	IRR	=	Incidence	Rate	Ratio,	CI	=	Confidence	Interval.	

	
	

5.2.6.2 Radiotherapy	
Only	the	STAMPEDE	trial	reported	data	on	AEs	for	ADT	+	radiotherapy	compared	to	ADT	
alone	[19].	No	information	on	AEs	was	available	from	the	HORRAD	trial.	
	
Parker	et	al.	provided	data	on	acute	radiotherapy	bladder	and	bowel	toxic	effects	(RTOG	
scale)	 in	 patients	 allocated	 to	 radiotherapy.	 Overall	 (independent	 of	 radiotherapy	
schedule),	5%	of	patients	experienced	grade	3-4	AEs,	63%	experienced	grade	1-2	AEs,	
and	32%	experienced	no	AEs	 in	 their	 bladder.	 For	bowel,	 1%	of	patients	 experienced	
grade	3-4,	 54%	grade	1-2	 and	45%	no	AEs.	The	 incidence	of	AEs	 in	 those	 receiving	 a	
weekly	schedule	was	lower	than	in	those	receiving	a	daily	schedule.	Furthermore,	Parker	
et	al.	reported	on	grade	3-5	AEs	by	CTCAE	categories	in	both	groups.	The	proportion	of	
patients	experiencing	AEs	was	similar	between	groups	for	endocrine	disorders	(14%	vs.	
14%	for	ADT	+	radiotherapy	vs.	ADT	alone,	respectively),	musculoskeletal	disorders	(9%	
vs.	9%),	 renal	disorders	 (4%	vs.	5%),	blood/bone	marrow	disorders	 (5%	vs.	4%),	 lab	
abnormalities	(4%	vs.	4%)	and	gastrointestinal	disorder	(3%	vs.	4%).	Two	grade	5	AEs	
were	reported	in	the	ADT	+	radiotherapy	group	and	one	in	the	ADT	alone	group.	Overall,	
the	incidence	of	severe	(grade	3-5)	AEs	was	similar	between	groups,	with	39%	in	the	ADT	
+	radiotherapy	group	and	38%	in	the	ADT	alone	group.	
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5.3 Discussion	
5.3.1 Summary	of	Findings	
In	a	comprehensive	assessment	of	the	available	treatments	for	newly	diagnosed	mHSPC,	
we	found	a	statistically	significant	benefit	on	overall	survival	for	ADT	+	docetaxel,	ADT	+	
abiraterone,	ADT	+	enzalutamide	and	ADT	+	apalutamide	compared	to	ADT	alone.	While	
overall	chemotherapy	with	ADT	+	docetaxel	appeared	to	have	a	smaller	effect	on	survival	
than	 the	 novel	 hormonal	 treatments,	 we	 did	 not	 identify	 a	 statistically	 significant	
superiority	of	any	of	the	systemic	combination	treatments	over	one	another.	For	ADT	+	
radiotherapy,	we	found	no	statistically	significant	effect	on	survival	in	an	overall	de	novo	
mHSPC	population.	
	
The	quality	of	evidence	was	evaluated	as	high	for	ADT	+	docetaxel	and	ADT	+	apalutamide,	
moderate	 for	 ADT	 +	 abiraterone	 and	 ADT	 +	 radiotherapy,	 and	 low	 for	 ADT	 +	
enzalutamide.	For	ADT	+	abiraterone,	we	observed	an	inconsistency	between	the	direct	
evidence	and	 the	expected	effect	based	on	 indirect	evidence	 from	the	STAMPEDE	trial	
(publication	by	Sydes	et	al.).	However,	the	impact	of	this	evidence	on	the	network	meta-
analysis	results	was	insubstantial	in	sensitivity	analyses.	For	ADT	+	enzalutamide,	there	
was	considerable	uncertainty	due	to	important	differences	between	the	ENZAMET	trial	
and	other	studies	in	terms	of	study	population	and	comparator	intervention.	This	led	to	a	
relevant	 heterogeneity	 in	 effects	 and	 indirectness	with	 respect	 to	 the	 comparisons	 of	
interest	 in	 this	 HTA,	 which	 also	 had	 relevant	 effects	 on	 the	 conclusion	 regarding	 the	
relative	effectiveness	of	the	different	systemic	mHSPC	treatments.	When	considering	the	
evidence	from	ENZAMET,	treatment	with	ADT	+	enzalutamide	was	evaluated	as	the	most	
effective	in	terms	of	survival,	but	the	treatment	ranked	last	among	all	systemic	treatments	
when	excluding	the	study	from	network	meta-analysis.	Due	to	the	uncertainties	related	
to	the	ENZAMET	trial,	we	conducted	sensitivity	analyses	omitting	the	evidence	from	this	
trial	 for	 all	 further	 analyses	 conducted	 as	part	 of	 this	HTA	 (i.e.,	 cost-effectiveness	 and	
benefit-harm	analyses).	The	results	both	including	and	excluding	the	ENZAMET	trial	need	
to	be	considered	in	the	evaluation	of	the	treatments,	and	careful	judgement	needs	to	be	
applied	when	deciding	which	results	are	considered	more	appropriate.	
	
We	further	conducted	various	subgroup	analyses.	In	patients	with	low-volume	mHSPC,	
we	 found	 no	 statistically	 significant	 effect	 for	 ADT	 +	 docetaxel,	 but	 a	 marked	 and	
statistically	 significant	 effect	 for	 ADT	 +	 abiraterone,	 ADT	 +	 apalutamide,	 ADT	 +	
enzalutamide	(evidence	across	subgroup	analyses	relying	on	ENZAMET	only)	and	ADT	+	
radiotherapy.	Among	high-volume	mHPSC	patients,	we	 found	a	 statistically	 significant	
survival	benefit	for	all	systemic	mHSPC	treatments,	but	not	for	ADT	+	radiotherapy.	For	
patients	diagnosed	with	de	novo	mHPSC,	we	found	a	statistically	significant	benefit	 for	
ADT	 +	 docetaxel,	 ADT	 +	 abiraterone,	 and	 ADT	 +	 apalutamide,	while	 no	 evidence	was	
available	for	ADT	+	enzalutamide.	Among	patients	with	prior	local	therapy,	statistically	
significant	 benefits	 were	 only	 found	 for	 ADT	 +	 apalutamide.	 Regarding	 performance	
status	subgroups,	we	found	a	statistically	significant	benefit	of	ADT	+	docetaxel,	ADT	+	
abiraterone,	and	ADT	+	apalutamide	compared	to	ADT	alone	within	the	ECOG	0	subgroup,	
while	no	statistically	significant	effect	was	found	for	ADT	+	radiotherapy.	Among	patients	
with	 ECOG	 ≥1,	 statistically	 significant	 effects	were	 found	 for	 ADT	 +	 docetaxel,	 ADT	 +	
abiraterone	 and	 ADT	 +	 apalutamide,	 but	 not	 for	 ADT	 +	 radiotherapy.	 For	 all	 of	 the	
subgroup	analyses,	it	is	important	to	note	that	the	lack	of	a	statistically	significant	finding	
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could	 be	 related	 to	 the	 more	 limited	 sample	 size	 or	 accrual	 time	 in	 the	 respective	
subgroups.	
	
With	respect	to	HRQoL,	we	found	substantially	less	and	inconsistently	reported	evidence	
from	the	RCTs,	which	did	not	allow	the	conduct	of	(network)	meta-analyses.	Little	to	no	
evidence	was	available	from	the	different	arms	of	STAMPEDE	and	the	HORRAD	trial.	We	
evaluated	the	risk	of	bias	as	high	in	four	studies,	moderate	in	one,	and	low	in	two	studies	
only.	 Studies	 evaluating	 the	 treatment	 with	 ADT	 +	 docetaxel	 relatively	 consistently	
reported	lower	HRQoL	and	higher	fatigue	scores	(as	measured	by	EORTC	QLQ-C30,	FACT-
P	 and	 FACIT-F)	 in	 patients	 receiving	 ADT	 +	 docetaxel	 compared	 to	 ADT	 alone	 at	 3-6	
months	 after	 randomisation.	 However,	 there	 was	 no	 evidence	 for	 a	 between-group	
difference	at	later	time	points,	while	a	deterioration	of	HRQoL	within	the	first	year	was	
shown	in	patients	receiving	ADT	alone	but	not	in	those	receiving	ADT	+	docetaxel.	These	
findings	 are	 likely	 to	 reflect	 the	 acute	 short-term	 effects	 of	 chemotherapy	 on	 HRQoL	
during	treatment	over	the	first	months,	but	also	suggest	that	patients	receiving	ADT	alone	
may	have	worse	HRQoL	in	the	longer	term	compared	to	those	receiving	ADT	+	docetaxel.	
Of	note,	the	EORTC	QLQ-C30	questionnaire	captures	some	domains	of	quality	of	life	that	
overlap	 with	 the	 typical	 side	 effect	 profile	 of	 chemotherapy	 (e.g.	 nausea,	 vomiting,	
diarrhea)	 [39].	 This	may	 potentially	 contribute	 to	 poorer	 quality	 of	 life	 estimates	 for	
patients	during	chemotherapy.	
	
For	 ADT	 +	 abiraterone,	 results	 from	 the	 LATITUDE	 trial	 in	 high-risk	mHSPC	 patients	
showed	marked,	statistically	significant	HRQoL	benefits	of	ADT	+	abiraterone	compared	
with	ADT	alone,	measured	with	EQ-5D-5L,	FACT-P,	BPI	and	BFI	up	to	more	than	2.5	years.	
Furthermore,	 the	 presented	 data	 suggested	 a	 delay	 in	 the	 time	 to	 pain	 and	 fatigue	
progression,	as	well	as	FACT-P	deterioration	with	ADT	+	abiraterone	compared	to	ADT	
alone.	Direct	comparative	evidence	from	the	STAMPEDE	trial	based	on	patients	enrolled	
in	parallel	showed	higher	HRQoL	measured	by	EORTC	QLQ-C30	among	patients	receiving	
ADT	+	abiraterone	compared	to	those	receiving	ADT	+	docetaxel	up	to	6	months	and	on	
average,	but	not	at	1-2	years	and	without	reaching	the	MID	threshold	at	any	time	point.		
	
For	ADT	+	enzalutamide,	results	from	the	ENZAMET	trial	showed	a	benefit	in	EORTC	QLQ-
C30	fatigue,	cognitive	functioning	and	physical	functioning	scores,	but	not	in	global	scores.	
The	study	further	found	a	statistically	significantly	longer	time	to	HRQoL	deterioration	on	
global	scores	as	well	as	several	subscales.	The	ARCHES	trial	examined	FACT-P	scores	over	
2	 years	 and	 found	 no	 difference	 between	 patients	 receiving	 ADT	 +	 enzalutamide	 and	
patients	receiving	ADT	alone.	For	ADT	+	apalutamide,	data	from	the	TITAN	trial	showed	
no	 statistically	 significant	 difference	 between	 patients	 receiving	 ADT	 +	 apalutamide	
compared	to	those	treated	with	ADT	alone	in	various	HRQoL	endpoints	(EQ-5D,	FACT-P,	
BPI,	BFI,	as	well	as	time	to	FACT-P	deterioration).	
	
In	 summary,	 the	 evidence	 showed	 a	 short-term	 deterioration	 in	 HRQoL	 with	 ADT	 +	
docetaxel	but	 indicated	a	better	HRQoL	preservation	with	chemotherapy	 in	 the	 longer	
term	 over	 ADT	 alone.	 Among	 the	 novel	 hormonal	 treatments,	 we	 primarily	 found	
evidence	for	a	benefit	of	ADT	+	abiraterone	both	in	the	short-	and	long-term,	which	also	
appeared	to	be	superior	to	ADT	+	docetaxel	 in	the	short-term.	Furthermore,	there	was	
some	evidence	based	on	ENZAMET	suggesting	a	benefit	of	ADT	+	enzalutamide	compared	
to	ADT	alone	at	least	in	some	domains	of	HRQoL,	but	findings	from	the	ARCHES	trial	did	
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not	confirm	these	results.	ADT	+	apalutamide	appeared	to	have	no	effect	on	HRQoL	 in	
both	 the	 short-	 and	 long-term.	 No	 information	 on	 HRQoL	 was	 available	 for	 ADT	 +	
radiotherapy.	
	
Regarding	PFS,	we	 found	 a	 statistically	 significantly	 longer	 time	 to	 progression	 for	 all	
systemic	mHSPC	treatments	compared	to	ADT	alone.	Novel	hormonal	treatments	had	a	
statistically	 significantly	 stronger	 effect	 than	 ADT	 +	 docetaxel,	 but	 no	 statistically	
significant	difference	was	identified	between	hormonal	treatments.	Sensitivity	analyses	
for	PFS	regarding	the	evidence	from	ENZAMET,	LATITUDE,	ARCHES	and	the	evidence	by	
Sydes	et	al.	from	STAMPEDE	yielded	comparable	results	to	the	primary	analysis.	For	ADT	
+	radiotherapy,	we	identified	no	statistically	significant	effect	on	PFS	compared	to	ADT	
alone	in	an	overall	de	novo	mHSPC	population,	but	found	a	statistically	significantly	longer	
time	to	progression	among	low-volume	de	novo	mHPSC	patients.	
	
And	last,	our	estimates	on	AEs	reported	by	RCTs	showed	that	ADT	+	docetaxel	statistically	
significantly	 increased	 the	 incidence	 of	 any	 grade	AEs,	 primarily	 driven	 by	 a	 relevant	
increase	 in	grade	3-5	AEs	compared	to	ADT	alone.	For	ADT	+	abiraterone,	we	 found	a	
lower	incidence	of	grade	1-2	AEs,	but	a	higher	incidence	of	grade	3-5	AEs	than	for	ADT	
alone,	resulting	in	a	comparable	incidence	of	any	grade	AEs.	For	both	ADT	+	enzalutamide	
and	ADT	+	apalutamide,	no	statistically	significant	difference	in	AE	rates	was	observed	in	
comparison	 with	 ADT	 alone.	 However,	 it	 is	 important	 to	 note	 that	 the	 studies	 were	
powered	primarily	to	show	the	benefits	of	treatment	and	not	to	evaluate	differences	in	
AEs.	Evidence	for	ADT	+	docetaxel	and	ADT	+	abiraterone	is	based	on	the	observation	of	
more	than	twice	the	pooled	person-time	at	risk	than	for	ADT	+	enzalutamide	and	ADT	+	
apalutamide,	 which	 also	 resulted	 in	 greater	 precision	 of	 the	 calculated	 estimates.	
Therefore,	 absolute	 effect	 estimates	 have	 to	 be	 considered	 alongside	 the	 statistical	
significance	 of	 the	 effects.	 Furthermore,	 it	 needs	 to	 be	 considered	 that	 both	 ADT	 +	
docetaxel	and	ADT	+	abiraterone	require	co-treatment	with	prednisone.	While	for	ADT	+	
docetaxel	 such	 co-treatment	 is	 only	 necessary	 during	 chemotherapy	 and	 likely	 less	
relevant	 clinically,	 prednisone	 is	 given	 as	 a	 long-term	 co-treatment	 for	 for	 ADT	 +	
abiraterone,	which	may	contribute	 to	 the	observed	 incidence	of	AEs.	Nevertheless,	 the	
AEs	of	ADT	+	docetaxel	and	ADT	+	abiraterone	-	especially	on	grade	3-5	AEs	-	appeared	to	
be	larger	than	for	ADT	+	enzalutamide	and	ADT	+	apalutamide.	This	finding	may	need	to	
be	revised	 in	the	future	 in	case	that	ADT	+	enzalutamide	and	ADT	+	apalutamide	have	
important	longer-term	AEs	that	become	visible	only	after	longer	observation	periods.		
	

5.3.2 Findings	in	Context	
Our	findings	are	in	line	with	other	systematic	reviews	and	meta-analyses	conducted	in	
the	context	of	mHSPC.	Recent	systematic	reviews	by	Sathianathen	et	al.	[40],	Marchioni	et	
al.	[41],	and	Di	Nunno	et	al.	[42]	all	came	to	similar	conclusions	regarding	the	effects	of	
systemic	 mHSPC	 treatments	 on	 overall	 survival	 and	 PFS	 as	 our	 primary	 analysis.	
Sathianathen	et	al.	excluded	the	evidence	from	ARCHES	due	to	immaturity	and	considered	
the	inclusion	of	ENZAMET	in	the	network	as	appropriate,	but	also	used	evidence	from	the	
subgroup	not	receiving	concurrent	docetaxel	only	[40].	This	resulted	in	their	finding	of	
even	greater	survival	benefits	for	ADT	+	enzalutamide	compared	to	the	other	treatments,	
which	was	reflected	in	their	focus	on	a	comparison	with	ADT	+	enzalutamide	as	the	most	
effective	 intervention	 in	 their	 NMA.	 Subgroup	 analyses	 yielded	 approximately	 similar	
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results	for	low-	and	high-volume	subgroups.	To	our	best	knowledge,	the	evidence	from	
Sydes	et	al.	was	not	included	in	their	NMA.	
	
Marchioni	et	al.	provided	a	detailed	analysis	of	overall	survival,	PFS	and	AEs,	emphasizing	
the	 comparison	 of	 novel	 hormonal	 treatments	 with	 ADT	 +	 docetaxel	 [41].	 They	
considered	all	trials	included	in	our	analysis	(including	the	evidence	by	Sydes	et	al.),	but	
no	information	was	available	regarding	the	exact	evidence	used	for	NMA	(especially	from	
ENZAMET	and	 for	 the	endpoint	of	PFS).	Overall,	 their	 results	were	 similar	 to	ours	 for	
overall	survival	and	PFS.	In	contrast	to	our	GRADE	assessment,	they	evaluated	the	quality	
of	 the	 evidence	 as	 moderate	 for	 ADT	 +	 docetaxel	 and	 high	 for	 ADT	 +	 enzalutamide.	
Unfortunately,	 the	 reasons	 for	downgrading	were	not	provided.	 In	 terms	of	AEs,	 their	
study	 also	 showed	 a	 higher	 rate	 of	 high-grade	 AEs	 for	 ADT	 +	 docetaxel	 and	 ADT	 +	
abiraterone,	but	not	for	ADT	+	enzalutamide	and	ADT	+	apalutamide.		
	
Di	Nunno	et	al.	conducted	a	detailed	analysis	(including	various	subgroup	analyses)	for	
overall	survival,	various	PFS	endpoints	and	multiple	AEs,	but	presented	pooled	effects	for	
ADT	+	 enzalutamide	 and	ADT+	apalutamide	 [42].	They	did	not	use	 the	 evidence	 from	
ARCHES	and	Sydes	et	al.,	but	additionally	used	evidence	from	STAMPEDE	Arm	E	(ADT	+	
zoledronic	acid	+	docetaxel).	As	far	as	a	comparison	is	possible,	their	results	also	were	
similar	to	the	ones	from	our	analysis.		
	
For	 radiotherapy,	 the	 review	 by	 Burdett	 et	 al.	 [43]	 showed	 a	 statistically	 significant	
survival	benefit	in	mHSPC	patients	with	4	or	fewer	bone	metastases,	but	no	benefit	in	an	
overall	mHPSC	or	a	high-volume	mHSPC	patient	collective,	which	is	consistent	with	our	
results.	 The	 authors	 from	 the	 STOPCAP	 initiative	 (http://www.stopcapm1.org/)	 also	
showed	the	presence	of	effect	modification	by	disease	burden	for	effects	related	to	overall	
survival,	PFS	and	FFS.	
	
Guidelines	for	mHPSC	currently	do	not	make	recommendations	for	a	particular	systemic	
mHSPC	treatment.	Both	ESMO	and	AUA	recommend	to	use	either	ADT	+	docetaxel,	ADT	+	
abiraterone,	 ADT	 +	 enzalutamide	 or	 ADT	 +	 apalutamide	 in	 all	 patients	 with	 mHSPC	
regardless	of	disease	burden	[44,45].	The	choice	of	the	agent	is	left	at	the	discretion	of	the	
treating	 physician.	 In	 the	 APCCC	 2019,	 an	 international	 panel	 of	 experts	 voted	 on	
preferred	 treatments	 for	 various	 treatment	 scenarios	 [4].	 For	 high-volume	 de	 novo	
mHSPC	and	mHSPC	progressing	after	prior	local	therapy,	the	majority	recommended	the	
use	of	either	docetaxel	or	novel	hormonal	agents	(56%	and	54%,	respectively),	while	24%	
and	 26%	 stated	 a	 preference	 for	 a	 novel	 hormonal	 agent	 and	 16%	 and	 8%	 for	
chemotherapy	 with	 docetaxel,	 respectively.	 For	 low-volume	 de	 novo	 mHSPC,	 65%	
recommended	the	use	of	a	novel	hormonal	agent,	while	15%	voted	for	docetaxel,	and	for	
low-volume	mHSPC	progressing	after	prior	local	therapy,	59%	voted	for	a	novel	hormonal	
agent,	4%	for	docetaxel,	and	30%	for	either	novel	hormonal	agents	or	docetaxel.	81%	of	
panellists	recommended	against	the	combination	of	docetaxel	and	novel	hormonal	agents	
in	addition	to	ADT.	
	
The	consensus	statement	from	a	subsequent	Swiss	consensus	panel	equally	recommends	
any	 of	 the	 systemic	mHSPC	 treatments	 for	 high-volume/risk	 patients	 both	 in	de	 novo	
mHSPC	and	 in	patients	with	 recurrence	after	prior	 local	 therapy	 [22].	Among	patients	
with	 low-volume	 de	 novo	 mHSPC,	 the	 Swiss	 panel	 recommends	 one	 of	 the	 systemic	
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treatments	 in	 combination	 with	 radiotherapy	 and	 ADT.	 For	 recurrent	 low-volume	
mHSPC,	 45%	 of	 panel	 members	 recommended	 to	 use	 systemic	 therapy,	 while	 36%	
recommended	 ADT	 alone.	 The	 German	 S3	 guidelines,	 published	 in	May	 2019	 (before	
publication	of	the	more	recent	studies	on	enzalutamide	and	apalutamide),	recommend	
either	docetaxel	or	abiraterone	in	combination	with	ADT	for	mHSPC	patients	with	good	
physical	 performance	 status	 (ECOG	0-1)	 regardless	 of	 disease	 burden	 [46].	 Regarding	
radiotherapy,	 ESMO,	 AUA	 and	 S3	 guidelines	 and	 consensus	 panels	 are	 consistent	 in	
recommending	 external-beam	 radiotherapy	 to	 the	 prostate	 in	 de	 novo	 low-volume	
mHSPC	 patients	 in	 combination	 with	 ADT	 and	 additional	 systemic	 mHSPC	 treatment	
[4,22,44–46].	
	
Our	 findings	are	 in	 line	with	 the	evaluations	 from	other	research	groups	and	societies	
providing	guidelines	for	the	treatment	of	advanced	prostate	cancer.	Overall,	our	analyses	
yielded	similar	results	regarding	overall	survival	and	PFS	and	led	to	similar	conclusions.	
Meanwhile,	our	analysis	adds	to	existing	evaluations	by	providing	a	detailed	perspective	
on	HRQoL	outcomes	and	AEs	of	the	different	treatments.	We	considered	HRQoL	one	of	
the	priority	outcomes	in	the	evaluation	of	mHSPC	treatments.	We	found	that	HRQoL	was	
recorded	using	 the	 same	 standardised	 instruments	 across	 trials,	which	would	 allow	 a	
comparison	 across	 trials.	 However,	 we	 also	 found	 that	 HRQoL	 results	 were	 reported	
rather	heterogeneously	across	trials,	were	incompletely	reported	or	not	reported	at	all,	
lacked	detail	and	reporting	by	subgroups,	and	lacked	a	pre-specification	for	reporting	in	
multiple	included	RCTs.	While	guideline	makers	likely	considered	data	regarding	HRQoL	
and	AEs	in	their	evaluations,	this	evidence	unfortunately	is	only	scarcely	reflected	in	the	
recommendations.	For	example,	the	ESMO	guideline	considered	HRQoL	and	AE	data	in	
the	ESMO	Magnitude	of	Clinical	Benefit	Scale	(ESMO-MCBS),	but	did	not	provide	details	
about	how	this	aspect	was	evaluated	[44].	A	standardised	and	comprehensive	reporting	
of	HRQoL	data	including	appropriate	subgroup	analyses	by	RCTs,	as	well	as	the	explicit	
reporting	of	how	evidence	on	HRQoL	and	AE	contributed	to	guideline	statements	may	be	
helpful	to	improve	the	comparability	of	different	treatment	options	and	importantly	add	
to	guidelines	for	making	patient-centred	treatment	decisions	in	clinical	practice.	
	
Recent	 consensus	 panels	 provided	 recommendation	 statements	 for	 four	 subgroups	
stratified	by	high-	and	low-volume,	as	well	as	de	novo	and	prior	local	therapy	status;	i.e.,	
low-volume	de	novo	mHSPC,	high-volume	de	novo	mHSPC,	low-volume	mHSPC	after	prior	
local	therapy,	high-volume	mHSPC	after	prior	local	therapy	[4,22].	While	evidence	was	
available	 for	 high-/low-volume	 subgroups	 and	de	 novo/prior	 local	 therapy	 subgroups	
individually,	 we	 found	 little	 evidence	 for	 the	 aforementioned	 combined	 subgroup	
categories.	A	pooled	analysis	using	data	from	GETUG-AFU	15	and	CHAARTED	showed	no	
effect	for	ADT	+	docetaxel	in	low-volume	mHSPC	patients	regardless	of	whether	they	were	
diagnosed	de	novo	 or	 after	prior	 local	 therapy	 [47].	 For	ADT	+	abiraterone,	data	 from	
LATITUDE	showed	effectiveness	in	high-volume	de	novo	mHSPC	but	not	in	low-volume	de	
novo	mHSPC,	while	data	from	STAMPEDE	subgroup	analysis	showed	a	benefit	for	both	
high	and	low-volume	de	novo	mHSPC	patients.	We	found	no	applicable	evidence	to	judge	
the	effects	of	ADT	+	enzalutamide	or	ADT	+	apalutamide	within	de	novo	and	prior	local	
therapy	 subgroups.	 Further	 (sub)stratified	 analyses	 of	 trial	 data	may	 be	 necessary	 to	
create	a	more	solid	evidence-base	to	judge	the	effects	of	the	systemic	mHSPC	treatments	
in	 the	 four	 scenarios,	 since	 these	 currently	 appear	 to	 be	 the	most	 relevant	 in	 clinical	
practice.	
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As	also	highlighted	in	the	report	from	the	APCCC	2019	[4],	we	found	abiraterone	to	be	
effective	both	in	low-	and	high-volume	mHSPC	patients.	However,	abiraterone	is	currently	
only	 approved	 for	use	 in	high-risk	patients	 in	 Switzerland,	 as	 this	was	 the	population	
reflected	in	the	pivotal	LATITUDE	trial.	This	appears	to	be	at	odds	with	current	guidelines	
and	consensus	statements,	which	all	recommend	the	use	of	abiraterone	irrespective	of	
disease	volume	[4,22,44–46].	Furthermore,	docetaxel	is	currently	not	approved	for	use	in	
mHSPC	in	Switzerland	but	is	commonly	used	off-label	 in	this	indication.	This	highlights	
important	discrepancies	between	regulatory	aspects	of	drug	approval	and	the	evolution	
of	evidence	used	in	guidelines.	
	

5.3.3 Limitations	
Our	 systematic	 review	and	NMA	also	has	 some	 important	 limitations.	 First,	 there	was	
some	uncertainty	about	the	appropriateness	of	 including	the	evidence	from	LATITUDE	
(due	to	restricting	the	study	population	to	high-risk	de	novo	mHSPC	patients),	ENZAMET	
(due	to	the	different	comparator	group,	the	concurrent	use	of	docetaxel	in	a	substantial	
part	of	participants	and	potential	effect	modification	by	the	 lower	baseline	risk	among	
participants	 not	 receiving	 docetaxel)	 and	 STAMPEDE	 (due	 to	 the	 inclusion	 of	 non-
metastatic	patients;	only	relevant	for	overall	survival	subgroup	analyses,	HRQoL	and	AEs,	
for	which	no	 estimates	 stratified	by	metastasis	 status	were	provided).	 In	 our	primary	
analysis,	we	assumed	the	evidence	to	be	sufficiently	transitive	to	be	combined	in	NMA.	
However,	 while	 we	 are	 reasonably	 confident	 that	 there	 is	 no	 substantial	 effect	
modification	on	the	treatment	effects	due	the	characteristics	of	participants	in	LATITUDE	
and	STAMPEDE,	considerable	uncertainty	remained	about	the	applicability	of	estimates	
from	 ENZAMET.	 On	 the	 one	 side,	 the	 use	 of	 ADT	 +	 nsAA	 in	 the	 comparator	 group	 of	
ENZAMET	would	be	expected	to	have	led	to	a	smaller	benefit	if	marginal	benefits	of	ADT	
+	nsAA	compared	to	ADT	alone	are	assumed.	On	the	other	side,	the	lower	baseline	risk	in	
the	 no	 docetaxel	 group	 could	 also	 have	 led	 to	 a	 greater	 benefit	 than	 in	 the	 overall	
population.	Therefore,	it	remained	unclear	whether	and	in	what	direction	the	effects	may	
have	been	biased.	We	thus	judged	the	quality	of	the	evidence	for	ADT	+	enzalutamide	as	
low	and	present	estimates	both	in-	and	excluding	trial	data	from	ENZAMET.	Of	note,	data	
from	ARCHES	on	overall	survival	was	considered	immature	at	the	time	of	publication	of	
trial	data,	with	a	median	follow-up	of	only	14.4	months.	Therefore,	any	findings	on	ADT	+	
enzalutamide	need	to	be	treated	with	caution.	Furthermore,	in	LATITUDE,	patients	were	
allowed	to	cross-over	due	to	a	protocol	amendment	after	the	first	interim	analysis	[12].	
The	cross-over	of	patients	typically	could	have	led	to	an	underestimation	of	the	benefit	of	
abiraterone	on	overall	 survival,	PFS	and	HRQoL.	However,	 treatment	estimates	before	
and	 after	 the	 protocol	 amendment	 did	 not	 differ	 relevantly	 [11,12].	 We	 are	 thus	
reasonably	confident	that	the	per	protocol	estimates	used	in	our	analysis	are	appropriate.	
In	general,	we	consider	the	evidence	selection	process	based	on	a	detailed	evaluation	of	
the	appropriateness	of	combining	the	estimates	one	of	the	strengths	of	our	assessment.	
	
Second,	 we	 included	 the	 estimates	 from	 Sydes	 et	 al.	 in	 our	 NMA	 by	 computing	 an	
approximate	correlation	matrix	to	account	for	the	partial	overlap	of	study	participants	in	
the	different	STAMPEDE	trial	arms	and	provided	estimates.	This	approximate	calculation	
was	based	on	published	study-level	data	and	relied	on	multiple	assumptions.	Individual-
patient	data	would	be	necessary	to	calculate	the	true	correlations.	However,	the	choice	of	
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the	 correlation	 matrix	 did	 not	 influence	 the	 findings	 of	 our	 study.	 In	 contrast,	 while	
without	 important	 effect	 on	 the	 absolute	 treatment	 estimates,	 we	 did	 consider	 the	
incoherence	of	the	direct	comparative	effects	from	Sydes	et	al.	and	the	indirect	evidence	
an	issue,	leading	to	the	downgrading	of	the	quality	of	evidence	for	ADT	+	abiraterone.	
	
Third,	a	further	issue	that	may	have	affected	comparability	regarding	overall	survival	and	
HRQoL	was	the	treatment	of	patients	after	progression.	The	distribution	of	subsequent	
treatments	differed	between	the	included	studies	and	between	intervention	arms	within	
studies.	 It	 is	 unclear	 whether	 and	 how	 this	 could	 have	 affected	 our	 findings.	 The	
evaluation	of	second	PFS	(PFS2;	corresponding	to	the	time	until	second	progression	after	
initial	 and	 subsequent	 treatment)	 may	 provide	 further	 insights	 regarding	 potential	
confounding	 introduced	 by	 subsequent	 treatments	 [48].	 Data	 regarding	 PFS2	 was	
reported	 for	 the	LATITUDE	 [12]	 and	 the	TITAN	 [16]	 trial,	 each	 showing	a	 statistically	
significant	benefit	of	the	respective	treatments	on	PFS2.	However,	the	interpretation	of	
PFS2	is	also	subject	to	various	issues	in	the	absence	of	a	pre-defined	treatment	sequence	
[48,49].	Due	 to	 this	 and	 the	 limited	availability	of	data	 from	other	 studies,	we	did	not	
consider	it	an	important	endpoint	in	our	analysis.	The	conduct	of	meta-analyses	based	on	
individual-level	 participant	 data	 from	 the	 RCTs	 may	 be	 better	 suited	 to	 consider	 the	
subsequent	treatments	received	by	patients,	account	for	the	overlap	in	comparator	group	
participants	and	explore	time-dependency	in	STAMPEDE,	and	provide	estimates	for	all	
relevant	 subgroups	 across	 treatments,	 including	 the	 ones	 used	 in	 recent	 consensus	
statements.	
	
Fourth,	 we	 identified	 five	 ongoing	 trials	 that	 were	 deemed	 eligible	 based	 on	 the	
information	 retrieved	 from	 records	 as	 part	 of	 the	 systematic	 literature	 review.	 Once	
published,	these	studies	may	further	add	to	the	findings	presented	in	this	report.	Most	
notably,	the	PEACE	1	(GETUG-AFU	21)	trial	investigates	ADT	with	or	without	abiraterone	
with	 or	 without	 docetaxel	 with	 or	 without	 radiotherapy	 and	 will	 provide	 evidence	
regarding	 combination	 approaches	 involving	 hormonal	 treatment,	 chemotherapy	 and	
radiotherapy	 [50].	 Further	 identified	 trials	 are	 focused	 on	 specific	 contexts	 (e.g.,	
geographical)	and	involve	comparatively	small	sample	sizes.	Thus,	we	deemed	these	to	be	
unlikely	to	change	the	findings	in	this	report.	
	
And	last,	some	important	limitations	concern	the	conclusions	related	to	HRQoL	and	AEs.	
Detailed	 information	on	HRQoL	and	AEs	was	not	 available	 for	 all	 trials,	 and	 subgroup	
analysis	 results	 for	 HRQoL	 were	 provided	 for	 only	 one	 of	 the	 RCTs	 [29].	 Thus,	 no	
statement	could	be	made	based	on	the	available	evidence	regarding	the	potential	benefit	
of	the	treatments	on	HRQoL	in	the	different	subgroups	of	interest.	Equally,	no	judgement	
was	possible	on	AEs	across	 subgroups.	However,	 this	may	be	highly	 relevant	 as	older	
patients	[4]	or	those	with	poorer	baseline	performance	status	(e.g.	ECOG	≥1)	may	also	be	
at	higher	risk	of	experiencing	AEs	and	their	detrimental	effects	on	HRQoL.	In	addition,	as	
evidence	from	STAMPEDE	was	used	for	the	evaluation	of	AEs	both	for	ADT	+	docetaxel	
and	ADT	+	abiraterone,	a	partial	overlap	of	patients	in	the	ADT	alone	group	is	expected.	
However,	we	 did	 not	 consider	 this	 to	 have	 influenced	 our	 findings	 regarding	 the	 two	
treatments.	 Last,	 it	 is	 important	 to	 note	 that	 there	 are	 options	 available	 to	 attenuate	
certain	 AEs	 of	 the	 treatments	 (e.g.	 medication	 against	 hot	 flushes,	 osteoprotective	
treatment	against	fractures,	cooling	hat	for	docetaxel-induced	alopecia,	physical	exercise	
for	fatigue).	Thus,	the	impact	of	at	least	some	of	the	AEs	on	HRQoL	and	daily	activities	of	
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patients	can	be	mitigated,	which	is	not	reflected	in	our	evaluation.	This	again	highlights	
the	importance	of	the	collection	and	presentation	of	detailed	data	about	HRQoL	in	mHSPC	
patients.	
	

5.4 	Conclusion	
Our	systematic	review	and	NMA	of	the	available	evidence	showed	that	ADT	+	docetaxel,	
ADT	+	abiraterone,	ADT	+	enzalutamide	and	ADT	+	apalutamide	all	seem	to	be	effective	
in	improving	survival	in	newly	diagnosed	mHSPC	patients.	We	further	showed	a	survival	
benefit	with	ADT	+	radiotherapy	among	low-volume	de	novo	mHSPC	patients.	While	we	
found	no	statistically	significant	benefit	of	one	systemic	mHSPC	treatment	over	another,	
novel	hormonal	treatments	generally	appeared	to	have	a	greater	survival	benefit	and	had	
a	statistically	significantly	greater	effect	on	PFS	compared	to	ADT	+	docetaxel.	Meanwhile,	
improved	longer-term	HRQoL	was	shown	for	ADT	+	abiraterone,	while	there	was	a	short-
term	decline	in	HRQoL	for	ADT	+	docetaxel	with	no	significant	differences	in	the	longer	
term.	 No	 consistent	 effect	 on	 HRQoL	 was	 found	 for	 ADT	 +	 enzalutamide	 and	 ADT	 +	
apalutamide.	Furthermore,	our	evaluation	of	AEs	showed	higher	rates	of	severe	AEs	for	
ADT	+	docetaxel	and	ADT	+	abiraterone	compared	to	ADT	alone,	while	the	incidence	of	
severe	AEs	was	less	elevated	for	ADT	+	enzalutamide	compared	to	ADT	alone	and	similar	
for	ADT	+	apalutamide	compared	to	ADT	alone.	More	detailed	data	on	HRQoL	and	AEs	
within	 and	 across	 patient	 subgroups	 would	 be	 necessary	 to	 better	 judge	 the	 relative	
effectiveness	of	treatments	for	these	important	outcomes.	
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6 Benefit-Harm	Assessment	
6.1 Methods	
We	followed	the	recommendations	of	the	PROTECT	Group	for	the	conduct	of	the	benefit-
harm	assessment	(BHA)	[51].	This	approach	consisted	of	five	stages:	planning,	evidence	
gathering	and	data	preparation,	analysis,	exploration	and	sensitivity	analysis,	as	well	as	
discussion	and	conclusion.	
	

6.1.1 Outcomes	
We	considered	the	following	outcomes	for	the	BHA:	

• Benefit	outcome:	Risk	reduction	in	all-cause	death	(i.e.,	deaths	averted	due	to	a	
treatment).	

• Harm	outcomes:	AEs	grouped	into	grade	1-2	AEs	and	grade	3-4	AEs,	according	to	
the	 Common	 Terminology	 Criteria	 for	 Adverse	 Events	 (CTCAE)	 [52].	 In	 this	
classification,	the	grade	corresponds	to	the	severity	of	the	AE,	irrespective	of	the	
specific	AE.	It	 is	thus	the	most	common	and	standardised	way	of	reporting	AEs,	
which	was	also	used	in	the	included	studies.	The	CTCAE	includes	grades	1	to	5	with	
unique	clinical	descriptions	of	the	severity	of	each	AE.	In	our	analysis,	we	did	not	
consider	 grade	 5	 AEs	 (AEs	 leading	 to	 death),	 which	 overlap	 with	 the	 benefit	
outcome.	We	thus	considered	grade	5	AEs	to	be	included	as	a	reduction	in	benefit	
in	our	model.	Although	the	use	of	specific	AEs	in	the	BHA	would	be	an	option,	the	
available	evidence	for	individual	AEs	was	rather	limited	due	to	limited	reporting	
of	detailed	AEs.		

	

6.1.2 Data	inputs	
Input	parameters	and	estimates	used	are	shown	in	Table	7.	
	
(a)	Treatment	effects:	incidence	rate	ratios	for	all-cause	death	and	AEs	with	systemic	
mHPSC	treatment	
The	relative	treatment	estimates	for	the	benefits	(i.e.,	efficacy	in	terms	of	risk	reduction	
of	 all-cause	death)	and	harms	 (i.e.,	 excess	 risk	 for	AEs)	 for	mHPSC	were	based	on	 the	
systematic	review	and	(network)	meta-analysis	presented	in	the	clinical	assessment	(see	
chapter	5.2).	We	calculated	incidence	rate	ratios	from	incidence	rates	in	intervention	and	
comparator	groups.	Incidence	rates	were	calculated	based	on	the	number	of	events	for	
all-cause	death	and	grade	1-2	and	grade	3-4	AEs,	the	total	number	of	participants	in	each	
group,	as	well	 as	 the	median	 follow-up	 time.	 In	order	 to	achieve	consistency,	we	used	
incidence	rate	ratios	instead	of	hazard	ratios,	to	estimate	benefit	and	harm	effects.	This	
was	dictated	by	different	degrees	of	 information	reported	for	AEs.	Summary	estimates	
are	shown	in	Table	7.		
	
(b)	Outcome	risks:	incidence	rates	of	all-cause	death	and	AEs	with	ADT	treatment	
We	used	all-cause	death	rates	and	grade	1-2	and	grade	3-4	AE	incidence	rates	in	mHSPC	
patients	treated	with	ADT	alone	as	a	basis	to	estimate	the	magnitude	of	absolute	effects	
of	 the	 treatment	 interventions	 in	 the	 general	 population	 with	 mHSPC.	 Due	 to	
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unavailability	of	valid	and	reliable	population	studies,	we	used	data	 from	ADT	arms	of	
RCTs	to	retrieve	baseline	incidence	of	the	benefit	and	harm	outcomes	(see	Table	7).		
	
(c)	Preference	weights	
The	 preference	 weights	 represent	 the	 relative	 importance	 (or	 seriousness)	 of	 the	
outcomes,	where	a	higher	value	means	that	patients	have	a	stronger	preference	to	avoid	
the	outcome.	Empirically	determined	preference	weights	from	patient	preference	studies	
in	mHSPC	were	not	available	for	the	specified	outcomes.	We	therefore	used	generic	values	
on	a	scale	of	0	to	1.0	that	have	been	applied	in	other	BHAs	[53,54].	Based	on	these	values	
from	other	disease	contexts	including	breast	cancer,	we	assigned	a	preference	weight	of	
1.0	for	death	(grade	5	AE),	0.75	for	life-threatening	outcomes	(grade	4	AE),	0.5	for	severe	
outcomes	(grade	3	AE),	0.25	for	moderate	(grade	2	AE),	and	0.1	for	mild	outcomes	(grade	
1	 AE).	 We	 evaluated	 these	 weights	 for	 transferability	 based	 on	 the	 severity	 and	
consequences	of	the	outcomes	for	patients.	Since	the	assignment	of	preferences	is	based	
primarily	 on	 the	 importance	 of	 the	 clinical	 features	 of	 an	 outcome	 to	 patients	 (i.e.,	
severity,	 consequences	 and	 prognosis),	 we	 assumed	 outcomes	 with	 similar	 clinical	
features	 to	 have	 similar	 preference	 weights.	 In	 the	 BHA,	 we	 relied	 on	 the	 CTCAE	
classification	for	AEs,	which	aims	to	ensure	a	comparability	across	individual	AEs	with	
respect	to	these	clinical	features.	For	this	reason,	we	deemed	the	chosen	approach	to	be	
the	most	appropriate	given	the	lack	of	empirical	evidence.	From	the	assigned	preference	
weights,	 we	 then	 calculated	 average	 preferences,	 weighted	 by	 the	 distribution	 of	 the	
constituent	AEs	(grade	1-4	AEs	separately)	for	the	combined	AEs	(grade	1-2	and	grade	3-
4	AEs).	The	resulting	calculated	preference	weights	were	0.18	for	grade	1-2	AEs	and	0.53	
for	grade	3-4	AEs.	Last,	we	compared	these	preference	weights	to	the	limited	available	
evidence	 from	preference	studies	 in	mHSPC	and	deemed	 them	broadly	applicable,	but	
warranting	further	sensitivity	analyses.	
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Table	7:	Input	parameters	for	benefit-harm	assessment	model:	relative	treatment	estimates	and	outcome	risks.	
	 	 Treatment	effect	estimates	 Alternative	treatment	effect	

estimates	 Outcome	risks	with	ADT	alone	

Treatment	
interventions		 Outcomes		 IRR	(95%	CI)		 Study	source	 IRR	(95%	CI)	 Study	sources	

Incidence	rate	per	
1,000	patients	per	
month	(95%	CI)	

Study	sources	

ADT	alone	

All-cause	death	 	 	 		 		 	8.89	(7.10,	11.13)		
ARCHES,	CHAARTED,	GETUG-
AFU	15,	STAMPEDE	Arms	C	&	
G,	TITAN	

AE	Grade	1-2	 	 	 		 		 21.56	(13.49,	34.46)	 ARCHES,	STAMPEDE	Arms	C	&	
G,	TITAN	

AE	Grade	3-4	 	 	 		 		 10.42	(5.78,	18.78)	 ARCHES,	STAMPEDE	Arms	C	&	
G,	TITAN	

Docetaxel	+	ADT	

All-cause	death	 	0.91	(0.82,	1.02)		
CHAARTED,	GETUG-
AFU	15,	STAMPEDE	
Arm	C	

0.91	(0.78,	1.67)	 STAMPEDE	Doc	 		 		

AE	Grade	1-2	 	0.99	(0.87,	1.12)		 STAMPEDE	Arm	C	 		 		 		 		

AE	Grade	3-4	 	11.55	(0.15,	883.62)		 GETUG-AFU	15,	
STAMPEDE	Arm	C	 1.56	(1.31,	1.87)	 STAMPEDE	Doc	 		 		

Abiraterone+	ADT	

All-cause	death	 	0.77	(0.67,	0.88)		 LATITUDE,	STAMPEDE	
Arm	G	 	0.70	(0.56,	0.87)		 STAMPEDE	Abi	 		 		

AE	Grade	1-2	 	0.72	(0.57,	0.90)		 LATITUDE,	STAMPEDE	
Arm	G	 	0.80	(0.71,	0.90)		 STAMPEDE	Abi	 		 		

AE	Grade	3-4	 	1.41	(1.22,	1.63)		 STAMPEDE	Arm	G	 		 		 		 		

Enzalutamide	+	ADT	

All-cause	death	 	0.69	(0.46,	1.04)		 ARCHES,	ENZAMET	 0.87	(0.57,	1.34)	 ARCHES	 		 		

AE	Grade	1-2	 	0.89	(0.69,	1.14)		 ARCHES,	ENZAMET	 1.01	(0.87,	1.17)	 ARCHES	 		 		

AE	Grade	3-4	 	1.12	(0.77,	1.61)		 ARCHES,	ENZAMET	 0.92	(0.72,	1.17)	 ARCHES	 		 		

Apalutamide	+	ADT	

All-cause	death	 	0.71	(0.54,	0.94)		 TITAN	 		 		 	 	

AE	Grade	1-2	 	1.00	(0.85,	1.18)		 TITAN	 		 		 	 	

AE	Grade	3-4	 	1.03	(0.86,	1.25)		 TITAN	 		 		 	 	
Legend:	IRR	=	Incidence	rate	ratio;	CI	=	Confidence	Interval,	AE	=	Adverse	effects;	ADT	=	Androgen	deprivation	therapy;	mHSPC	=	Metastatic	Hormone-Sensitive	Prostate	Cancer	
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6.1.3 Time	horizon	
We	used	a	24-month	time	horizon	to	estimate	the	cumulative	risk	of	the	benefit	and	harm	
outcomes.	Based	on	the	pooled	model	 for	PFS	calculated	in	the	economic	analysis,	 this	
time	horizon	was	equivalent	to	the	median	progression-free	survival	of	mHSPC	patients	
(pooled	estimate	from	included	studies	based	on	digitised	RCT	data;	see	health	economic	
assessment	in	chapter	8).	This	time	horizon	was	selected	as	we	deemed	it	an	appropriate	
time	horizon	for	patient-centred	decision-making	for	patients	with	mHSPC.	We	used	the	
time	 where	 50%	 or	 more	 of	 the	 participants	 have	 not	 yet	 progressed	 to	 mCRPC,	
considering	 that	 the	 next	 treatment	 decision	 will	 have	 to	 be	 made	 after	 disease	
progression.	
	

6.1.4 Analysis	
We	used	the	approach	developed	by	the	National	Cancer	Institute	and	published	by	Gail	
et	al.	[54].	This	model	is	based	on	an	estimation	of	the	expected	absolute	difference	in	the	
occurrence	of	each	type	of	benefit	and	harm	event	between	the	two	comparison	groups	
over	a	defined	time	horizon.	It	thus	combines	evidence	on	the	outcome	risks	of	patients	
with	 evidence	 on	 relative	 treatment	 effects	 derived	 from	 (network)	meta-analyses,	 as	
well	 as	 patient	 preferences.	 Thereby,	 this	 model	 allows	 to	 quantitatively	 combine	 all	
benefits	and	harms	on	the	same	scale	in	order	to	assess	whether	the	benefits	outweigh	
the	 harms	 or	 vice	 versa.	 It	 has	 been	 applied	 in	 benefit-harm	 assessments	 of	 various	
preventive	and	therapeutic	treatments	[54–58].	
	
First,	the	cumulative	risk	(pi)	of	death	among	mHSPC	patients	and	the	risk	of	AEs	were	
calculated	using	an	exponential	model	for	a	theoretical	fixed	cohort	of	patients	treated	
with	ADT	alone	with	the	following	model.	!! = !#! × (1 − ("#!×%);	where	the	population	
at	risk	(pap)	was	1000,	Ii	is	the	risk	of	benefit	and	harm	outcomes	with	ADT	alone	and	t	is	
time	horizon.	The	model	assumes	the	risk	of	death	and	the	AEs	remain	constant	over	the	
24	months.	
	
Second,	 the	 risk	of	 the	outcomes	 (pj)	was	calculated	 for	 the	groups	 receiving	systemic	
mHSPC	 treatment	 using	 the	 exponential	 model	 !! = !#! × (1 − ("#!×%×&&),	 this	 time	
incorporating	relative	treatment	estimates	(rri)	of	the	different	outcomes.	The	population	
at	risk	was	identical	to	the	one	used	for	the	group	treated	with	ADT	alone.	
	
Third,	the	absolute	difference	in	incidence	rates	of	the	outcomes	was	estimated	from	the	
above	two	estimations.	The	absolute	differences	were	weighted	based	on	the	respective	
patient	preference	weights	towards	those	outcomes;	i.e.,	,!! − !'- × .! .	This	calculation	
was	carried	out	simultaneously	for	death	and	grade	1-2	and	grade	3-4	AEs,	and	added	up	
to	a	benefit-harm	balance	index	(hereafter	net	clinical	benefit)	as	∑ ,!!	 − !'- × .!)*+

!*, .	The	
index	for	net	clinical	benefit	shows	whether	the	benefits	outweighed	the	harms	(positive	
index)	 or	 vice	 versa	 (negative	 index),	 or	whether	 benefits	 equal	 harms	 (index	 equals	
zero).		
	
Finally,	the	analysis	was	performed	stochastically	with	100,000	repetitions	accounting	for	
the	 uncertainty	 of	 parameter	 estimates	 to	 generate	 a	 distribution	 of	 the	 net	 clinical	
benefit.	From	the	distribution,	we	calculated	the	probability	that	patients	receiving	the	
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treatment	 interventions	 would	 experience	 a	 net	 clinical	 benefit	 overall.	 A	 probability	
above	60%	was	interpreted	as	net	clinical	benefit	(or	more	clinical	benefits	than	harms),	
below	40%	were	interpreted	as	net	clinical	harm	(less	benefits	than	harms),	or	as	neither	
harmful	nor	beneficial	between	40%	and	60%.	
	
In	addition,	we	estimated	the	absolute	net	clinical	benefit	and	the	expected	cumulative	
events	of	individual	benefit	and	harm	outcomes	over	24	months.	The	net	clinical	benefit	
was	 expressed	 as	 total	 "death-equivalents"	 avoided	 by	 the	 treatments	 without	
experiencing	any	AEs.	We	calculated	a	95%	uncertainty	interval	using	the	2.5%	and	the	
97.5%	centiles	of	the	distributions	around	net	clinical	benefit.	
	
We	conducted	the	BHA	for	all	systemic	mHSPC	treatments.	It	was	not	possible	to	conduct	
a	 BHA	 for	 ADT	 +	 radiotherapy	 due	 to	 the	 very	 limited	 data	 of	 AEs	 available	 in	 that	
population.	
	

6.1.5 Sensitivity	analysis		
Due	 to	 uncertainties	 with	 respect	 to	 some	 input	 parameters,	 we	 performed	 further	
sensitivity	 analyses	 to	 evaluate	 the	 net	 clinical	 benefit	 in	 alternative	 scenarios	 or	
considering	different	data	inputs.		
	
First,	we	conducted	a	sensitivity	analysis	for	a	time	horizon	of	60	months.	This	duration	
corresponds	to	a	PFS	of	30%	of	the	mHPSC	population	if	treated	with	ADT	alone,	which	
also	approximately	corresponds	to	the	median	time	to	progression	for	individuals	treated	
with	novel	hormonal	treatments	[12].	
	
Second,	 the	BHA	 is	 strongly	dependent	on	 the	evidence	 selection	 (i.e.,	 the	 input	data),	
particularly	 on	 relative	 treatment	 estimates,	 outcome	 risks,	 and	 patient	 preferences.	
Therefore,	we	considered	alternative	treatment	effect	estimates	for	the	systemic	mHSPC	
treatments,	excluding	some	of	the	RCTs	with	deviant	characteristics,	as	described	in	the	
clinical	assessment	section	(see	chapter	5)	and	in	line	with	the	health	economic	analysis	
below	(see	chapter	8).	Specifically,	we	conducted	sensitivity	analyses	for	the	benefit-harm	
balance	 assessment	 excluding	 LATITUDE	 for	 ADT	 +	 abiraterone	 (due	 to	 the	 lower	
baseline	 survival	 and	 potentially	 higher	 AE	 incidence	 rate	 in	 the	 included	 high-risk	
mHSPC	population),	GETUG-AFU	15	and	CHAARTED	for	ADT	+	docetaxel	(due	to	the	very	
low	baseline	rates	of	AEs	in	the	comparator	group,	that	might	be	due	to	a	less	stringent	
AE	 recording	 and	 reporting	 than	 in	 more	 recent	 trials),	 and	 ENZAMET	 for	 ADT	 +	
enzalutamide	(due	to	the	higher	baseline	survival	in	the	no	docetaxel	stratum,	as	well	as	
uncertainties	whether	the	receipt	of	concurrent	docetaxel	in	some	participants	could	be	
appropriately	accounted	for	regarding	AE	incidence	rates).	
	
Third,	we	conducted	a	sensitivity	analysis	using	an	alternative	estimation	for	the	averted	
deaths	 with	 each	 treatment	 based	 on	 the	 estimations	 from	 the	 clinical	 and	 health	
economic	assessments.	The	primary	model	was	based	on	incidence	rates	calculated	from	
the	number	of	deaths,	total	participant	population	in	each	treatment	arm,	as	well	as	the	
median	 follow-up	 time	 for	 consistency	 between	 benefit	 and	 harm	 outcomes.	 These	
incidence	rates	were	also	used	to	derive	IRRs.	However,	this	estimation	method	may	not	
appropriately	 take	 censoring	 into	 account.	 In	 a	 sensitivity	 analysis,	 we	 thus	 used	
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estimated	hazard	ratios	for	overall	survival	derived	from	NMA	(see	assessment	of	clinical	
efficacy	and	safety	in	chapter	5.2.3.2)	-	converted	into	IRR	-	as	a	parameter	input	for	the	
relative	 treatment	 effect	 of	 averting	 deaths.	 In	 a	 further	 sensitivity	 analysis,	 we	 used	
estimated	death	rates	for	the	ADT	alone	group	from	pooled	digitised	Kaplan-Meier	curves	
from	the	 included	studies	(see	health	economic	assessment	 in	chapter	8.5.1).	For	both	
analyses,	 the	 according	 estimation	method	was	 not	 possible	 for	 AEs,	 as	 no	 according	
information	accounting	for	censoring	was	available	from	RCTs.	
	
Finally,	we	also	assessed	the	extent	to	which	the	choice	of	preference	weights	affected	the	
results	of	the	BHA.	In	this	sensitivity	analysis,	we	assumed	that	death	would	remain	the	
most	 important	outcome	for	mHSPC	patients	relative	to	the	AEs	(preference	weight	of	
1.00).	However,	we	reduced	the	preference	weights	for	AEs	by	more	than	half	(preference	
weights	of	0.05	 for	 grade	1-2	AE	and	0.25	 for	 grade	3-4	AE).	This	 assumes	 that	 some	
patients	may	worry	much	less	about	AEs	than	about	the	risk	of	death.	
	

6.2 Results	
6.2.1 Benefit-Harm	Balance:	Probability	of	Net	Clinical	Benefit	
Figure	15	shows	the	distribution	of	the	simulation	of	net	clinical	benefit,	from	which	the	
probabilities	for	a	net	clinical	benefit	were	estimated.	When	weighing	the	risk	of	averted	
deaths	against	the	excess	risk	of	AEs	on	the	same	scale,	mHSPC	patients	treated	with	ADT	
+	abiraterone,	ADT	+	enzalutamide,	and	ADT	+	apalutamide	demonstrated	a	net	clinical	
benefit	 over	 24	months	 compared	 to	 their	 counterparts	 treated	with	 ADT	 alone.	 The	
corresponding	 probability	 of	 net	 benefit	 were	 97.5%,	 83.3%,	 89.4%,	 respectively.	
However,	we	did	not	find	a	net	clinical	benefit	for	ADT	+	docetaxel,	which	had	a	lower	
probability	to	experience	a	net	clinical	benefit	(14.9%)	(Table	8).	
	

	

Figure	15:	Distribution	of	net	clinical	benefit	for	mHSPC	interventions	over	24	months.	
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6.2.2 Benefit-Harm	Balance:	Absolute	Expected	Events	
We	further	estimated	the	absolute	net	clinical	benefit	for	each	treatment,	calculated	as	an	
overall	measure	of	preference-adjusted	net	clinical	benefit.	It	is	important	to	note	that	this	
overall	measure	is	hypothetical	in	nature,	since	it	is	based	on	both	the	reduction	in	actual	
mortality	by	 treatment	and	the	 increase	 in	AEs	with	 further	adjustment	by	preference	
weights.	Thus,	the	absolute	net	clinical	benefit	can	be	interpreted	as	the	number	of	death-
equivalents	prevented	without	experiencing	any	AE.	Based	on	our	calculation,	the	number	
of	 death-equivalents	 that	would	be	prevented	 in	 24	months	were	17	 in	 1,000	mHSPC	
patients	treated	with	ADT	+	abiraterone	compared	to	those	treated	with	ADT	alone.	ADT	
+	enzalutamide	would	prevent	45	death-equivalents,	and	ADT	+	apalutamide	46	death-
equivalents	per	1,000	patients	at	the	end	of	24	months	of	follow-up.	In	contrast,	the	net	
clinical	harm	for	1,000	mHSPC	patients	treated	with	ADT	+	docetaxel	would	be	254	excess	
death-equivalents	compared	to	those	treated	with	ADT	alone.	The	less	favourable	benefit-
harm	balance	for	ADT	+	docetaxel	was	due	to	the	lower	relative	risk	reduction	of	death,	
but	mainly	to	the	higher	AEs	that	offset	the	benefit.		
	
The	 absolute	 net	 clinical	 benefit	 showed	 the	 relative	 differences	 between	 the	 various	
treatment	interventions.	Treatment	with	ADT	+	enzalutamide	and	ADT	+	apalutamide	had	
a	relatively	similar	net	clinical	benefit.	Meanwhile,	ADT	+	abiraterone	showed	nearly	half	
their	net	clinical	benefit,	and	ADT	+	docetaxel	was	the	least	favourable	treatment.	
	

Table	8:	Expected	absolute	events	and	net	clinical	benefit	over	24	months.	
		

	 Expected	events	in	1,000	patients	over	24	months	

Treatment	interventions	

Pr.	net	
clinical	
benefit,	
%	

Net	clinical	
benefit	in	

1,000	patients	
(2.5th,	97.5th	
centiles)	

All-
cause	
death	
with	
ADT	

All-
cause	
death	
with	
interve
ntion	

AE	
Grade	
1-2	
with	
ADT	

AE	
Grade	
1-2	
with	
interve
ntion	

AE	
Grade	
3-4	
with	
ADT	

AE	
Grade	
3-4	
with	
interve
ntion	

ADT	+	Docetaxel	vs.	ADT	 14.9	 -254	(-439,	
115)	 193	 178	 408	 404	 227	 735	

ADT	+	Abiraterone	vs.	ADT	 83.5	 17	(-19,	50)	 193	 152	 408	 317	 227	 304	

ADT	+	Enzalutamide	vs.	ADT	 89.4	 45	(-30,	110)	 193	 141	 408	 375	 227	 253	

ADT	+	Apalutamide	vs.	ADT	 97.5	 46	(0,	89)	 193	 143	 408	 408	 227	 235	
Legend:	AE	=	Adverse	effects;	ADT	=	Androgen	deprivation	therapy	

	
	

6.2.3 Sensitivity	Analyses	
We	 repeated	 the	 benefit-harm	 analysis	 over	 a	 longer	 time	 horizon	 of	 60	months.	 Our	
results	 for	 this	 time	 horizon	 showed	 a	 more	 favourable	 probability	 for	 a	 net	 clinical	
benefit	 compared	 to	 the	 main	 analysis	 at	 24	 months	 for	 ADT	 +	 abiraterone,	 ADT	 +	
enzalutamide,	 and	 ADT	 +	 apalutamide,	 with	 only	 slightly	 higher	 probabilities	 at	 60	
months	compared	to	those	at	24	months.	The	probability	for	a	net	clinical	benefit	of	ADT	
+	docetaxel	remained	unfavourable	also	at	this	longer	time	horizon	(Table	9).	
	
While	 the	 probability	was	 similar	 over	 different	 time	 points,	 the	 absolute	 net	 clinical	
benefit	showed	an	increase	over	time	based	on	the	1,000	theoretical	mHSPC	patients	for	
all	systemic	mHSPC	treatments.	For	example,	the	number	of	prevented	death-equivalents	
increased	from	17	at	24	months	to	36	per	1,000	at	60	months	in	mHSPC	patients	treated	
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with	ADT	+	abiraterone.	Similarly,	the	net	prevented	death-equivalents	increased	from	45	
at	24	months	to	80	per	1,000	patients	at	60	months	treated	with	ADT	+	enzalutamide,	and	
from	46	per	1,000	patients	treated	with	ADT	+	apalutamide	at	24	months	to	90	per	1,000	
patients	at	60	months,	respectively.	The	absolute	net	clinical	benefit	for	patients	receiving	
ADT	+	docetaxel	 increased	with	 the	 longer	 time	horizon,	 but	 the	overall	 benefit-harm	
balance	remained	negative	at	60	months,	with	169	death-equivalents	per	1,000	mHSPC	
patients	at	60	months	(see	Table	9	and	Figure	16	for	details).	
	
It	should	be	noted	that	the	probability	of	a	net	clinical	benefit	was	similar	over	time	with	
only	 a	 negligible	 increase,	 while	 the	 absolute	 net	 clinical	 benefit	 showed	 a	 greater	
increase.	This	is	because	the	probabilities	indicate	whether	the	net	benefit	exceeded	the	
harms,	regardless	of	the	absolute	net	benefit	or	net	harm	of	the	intervention.	Meanwhile,	
the	net	benefits	and	net	harms	increased	over	longer	time	horizons.	
	
	
Table	9:	Expected	absolute	events	and	net	clinical	benefit	over	60	months.	
		 	 Expected	events	in	1,000	patients	over	60	and	108	months	

Treatment	interventions	

Pr.	net	
clinical	
benefit,	
%	

Net	clinical	
benefit	in	

1,000	patients	
(2.5th,	97.5th	
centiles)	

All-
cause	
death	
with	
ADT	

All-
cause	
death	
with	
interve
ntion	

AE	
Grade	
1-2	
with	
ADT	

AE	
Grade	
1-2	
with	
interve
ntion	

AE	
Grade	
3-4	
with	
ADT	

AE	
Grade	
3-4	
with	
interve
ntion	

Time	horizon=	60	months	 	 	 	 	 	 	 	 	

ADT	+	Docetaxel	vs.	ADT	 15.1	 -169	(-341,	
224)	 414	 387	 723	 718	 470	 841	

ADT	+	Abiraterone	vs.	ADT	 92.0	 36	(-14,	86)	 414	 337	 723	 607	 470	 587	

ADT	+	Enzalutamide	vs.	ADT	 91.3	 88	(-43,	205)	 414	 314	 723	 682	 470	 508	

ADT	+	Apalutamide	vs.	ADT	 98.0	 90	(4,	168)	 414	 319	 723	 722	 470	 481	
Legend:	AE	=	Adverse	effects;	ADT	=	Androgen	deprivation	therapy	
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Figure	16:	Distribution	of	net	clinical	benefit	for	mHSPC	treatments	at	60	months	of	follow	
up.	The	distribution	at	24	months	(dashed	line)	is	also	included	for	contrast.	
	
We	 further	 evaluated	 the	 sensitivity	 of	 the	 net	 clinical	 benefit	 to	 using	 alternative	
evidence	for	the	treatment	estimates	both	for	all-cause	death	and	AEs	incidence	rates	(the	
exclusion	of	some	RCTs	was	explained	above).	Treatment	estimate	for	ADT	+	abiraterone	
was	reconsidered	by	excluding	LATITUDE,	ADT	+	docetaxel	by	excluding	GETUG-AFU	15	
and	CHAARTED,	and	ADT	+	enzalutamide	by	excluding	ENZAMET	(see	input	data	in	Table	
7).	The	sensitivity	analysis	showed	a	more	 favourable	benefit-harm	balance	 for	ADT	+	
abiraterone,	while	we	found	a	lower	net	clinical	benefit	for	ADT	+	enzalutamide	than	the	
main	analysis.	We	also	found	an	improvement	for	the	net	clinical	harm	of	ADT	+	docetaxel,	
but	the	benefit-harm	balance	remained	unfavourable	for	this	treatment	(Table	10).	
	 	

−100 0 100 200

0.
00

0
0.

00
5

0.
01

0
0.

01
5

ADT + Apalutamide
D

en
si

ty

24 months

60 months

−50 0 50 100

0.
00

0
0.

00
5

0.
01

0
0.

01
5

0.
02

0

ADT + Abiraterone

−400 −200 0 200 400

0.
00

0
0.

00
2

0.
00

4
0.

00
6

ADT + Docetaxel

Net clinical benefit

D
en

si
ty

−200 −100 0 100 200 300

0.
00

0
0.

00
4

0.
00

8

ADT + Enzalutamide

Net clinical benefit



	

	
98	

	

Table	10:	Expected	absolute	events	and	net	clinical	benefit	using	alternative	treatment	
estimates	from	selected	RCTs.	

	 	 Expected	events	over	60	months	of	OS	and	AEs	in	1,000	
patients	

Treatment	interventions	

Pr.	net	
clinical	
benefit,	
%	

Net	clinical	
benefit	in	

1,000	patients	
(2.5th,	97.5th	
centiles)	

All-
cause	
death	
with	
ADT	

All-
cause	
death	
with	
interve
ntion	

AE	
Grade	
1-2	
with	
ADT	

AE	
Grade	
1-2	
with	
interve
ntion	

AE	
Grade	
3-4	
with	
ADT	

AE	
Grade	
3-4	
with	
interve
ntion	

Time	horizon=	24	months	 	 	 	 	 	 	 	 	

ADT	+	Docetaxel	vs.	ADT*	 2.5	 -39	(-83,	0)	 193	 178	 408	 404	 227	 331	

ADT	+	Abiraterone	vs.	ADT*	 88.5	 24	(-17,	62)	 193	 140	 408	 343	 227	 304	

ADT	+	Enzalutamide	vs.	ADT*	 78.3	 27	(-53,	93)	 193	 173	 408	 412	 227	 212	

Time	horizon=	60	months	 	 	 	 	 	 	 	 	

ADT	+	Docetaxel	vs.	ADT*	 3.8	 -53	(-113,	5)	 414	 386	 723	 718	 470	 624	

ADT	+	Abiraterone	vs.	ADT*	 94.5	 54	(-13,	117)	 414	 313	 723	 643	 470	 587	

ADT	+	Enzalutamide	vs.	ADT*	 78.7	 52	(-88,	175)	 414	 376	 723	 726	 470	 442	
Legend:	*	=	Treatment	estimates	in	sensitivity	analyses	were	taken	from	selected	RCTs.	In	this	analysis,	the	LATITUDE,	ENZAMET	as	well	
as	GETUG-AFU	15	and	CHAARTED	trials	were	excluded	(see	data	input	for	rationale).	AE	=	Adverse	effects;	ADT	=	Androgen	deprivation	
therapy	

	
Moreover,	we	conducted	further	sensitivity	analyses	leveraging	input	data	from	clinical	
and	health	economic	assessment	 for	comparability	across	assessments.	One	sensitivity	
analysis	was	based	on	treatment	effect	estimates	on	all-cause	death	using	hazard	ratios	
derived	from	NMA,	which	were	converted	to	incidence	rate	ratios.	The	results	showed	a	
somewhat	 greater	 net	 clinical	 benefit	 than	 the	 main	 analysis,	 with	 26,	 19,	 12,	 and	 8	
additional	 death-equivalents	 averted	 in	 1,000	 patients	 for	 docetaxel,	 abiraterone,	
enzalutamide,	and	apalutamide,	respectively,	compared	to	the	main	analysis	(Table	11).	
Despite	relatively	higher	 increase,	 the	probability	for	a	net	clinical	benefit	of	docetaxel	
still	did	not	exceed	the	threshold	for	a	benefit.	
	

Table	 11:	 Expected	 absolute	 events	 and	 net	 clinical	 benefit	 over	 24	 months	 using	
alternative	measures	of	 relative	 treatment	effect	on	all-cause	death	based	on	digitised	
survival	curves	and	treatment	estimates	from	network	meta-analysis.	
		 	 Expected	events	in	1,000	patients	over	24	months	

Treatment	interventions	

Pr.	net	
clinical	
benefit,	
%	

Net	clinical	
benefit	in	

1,000	patients	
(2.5th,	97.5th	
centiles)	

All-
cause	
death	
with	
ADT	

All-
cause	
death	
with	
interve
ntion	

AE	
Grade	
1-2	
with	
ADT	

AE	
Grade	
1-2	
with	
interve
ntion	

AE	
Grade	
3-4	
with	
ADT	

AE	
Grade	
3-4	
with	
interve
ntion	

ADT	+	Docetaxel	vs.	ADT	 17.3	 -228	(-413,	
141)	 193	 153	 408	 404	 227	 735	

ADT	+	Abiraterone	vs.	ADT	 97.7	 36	(1,	69)	 193	 132	 408	 317	 227	 304	

ADT	+	Enzalutamide	vs.	ADT	 94.4	 57	(-15,	120)	 193	 129	 408	 375	 227	 253	

ADT	+	Apalutamide	vs.	ADT	 98.9	 54	(9,	96)	 193	 135	 408	 408	 227	 235	
Legend:	AE	=	Adverse	effects;	ADT	=	Androgen	deprivation	therapy.		
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Furthermore,	we	 used	 baseline	 survival	 estimates	 for	 the	 ADT	 alone	 group	 estimated	
based	 on	 pooled	 digitised	 RCT	 data	 calculated	 for	 the	 economic	 assessment.	 Baseline	
survival	estimates	derived	in	this	way	were	approximately	two	times	higher	than	the	risk	
of	death	used	in	the	main	analysis	which	was	calculated	based	on	all-cause	death	rates	
from	aggregate	 trial	data	 (i.e.,	17.88	per	1,000	patients	 compared	with	8.89	per	1,000	
patients).	 This	 difference	may	be	because	 the	use	 of	 aggregate	 trial-level	 data	did	not	
consider	 censoring	 and	 may	 thus	 have	 underestimated	 death	 risks.	 This	 sensitivity	
analysis	 resulted	 in	 a	 higher	 average	 net	 clinical	 benefit	 for	 all	 systemic	 mHSPC	
treatments.	While	the	uncertainty	was	also	greater	due	to	the	higher	mortality	risk,	the	
probability	of	net	clinical	benefit	was	higher	for	all	treatments	when	compared	to	ADT	
alone.	Most	notably,	the	probability	for	a	net	clinical	benefit	increased	relevantly	for	ADT	
+	abiraterone	and	reached	similar	levels	of	ADT	+	enzalutamide	and	ADT	+	apalutamide,	
yet	 the	 absolute	 estimated	 net	 clinical	 benefit	 remained	 relevantly	 lower.	 Docetaxel	
showed	 overall	 effect	 similar	 to	 the	 main	 analysis,	 remaining	 the	 least	 performing	
treatment	relative	to	the	others	(Table	12).	
	

Table	 12:	 Expected	 absolute	 events	 and	 net	 clinical	 benefit	 over	 24	 months	 using	
alternative	estimates	for	all-cause	death	rates	in	patients	treated	with	ADT	alone	from	the	
pooled	 re-created	 individual	 patient	 data	 from	 the	 ADT	 arms	 calculated	 in	 the	 health	
economic	assessment.	
		 	 Expected	events	in	1,000	patients	over	24	months	

Treatment	interventions	

Pr.	net	
clinical	
benefit,	
%	

Net	clinical	
benefit	in	

1,000	patients	
(2.5th,	97.5th	
centiles)	

All-
cause	
death	
with	
ADT	

All-
cause	
death	
with	
interve
ntion	

AE	
Grade	
1-2	
with	
ADT	

AE	
Grade	
1-2	
with	
interve
ntion	

AE	
Grade	
3-4	
with	
ADT	

AE	
Grade	
3-4	
with	
interve
ntion	

ADT	+	Docetaxel	vs.	ADT	 15.8	 -245	(-433,	
126)	 350	 326	 408	 404	 227	 735	

ADT	+	Abiraterone	vs.	ADT	 97.2	 44	(-1,	87)	 350	 282	 408	 317	 227	 304	

ADT	+	Enzalutamide	vs.	ADT	 93.5	 81	(-27,	175)	 350	 262	 408	 375	 227	 253	

ADT	+	Apalutamide	vs.	ADT	 98.5	 80	(9,	146)	 350	 266	 408	 408	 227	 235	
Legend:	AE	=	Adverse	effects;	ADT	=	Androgen	deprivation	therapy.		

	
Finally,	in	sensitivity	analyses	using	lower	preference	weights	for	AEs	(i.e.,	when	patients	
were	assumed	to	be	less	concerned	about	AEs	than	in	the	main	analysis),	the	BHA	resulted	
in	a	more	favourable	benefit-harm	balance	for	all	treatments.	Most	especially,	the	overall	
benefit-harm	balance	of	ADT	+	docetaxel	was	more	in	favour	of	treatment	compared	to	
the	 main	 analysis,	 with	 a	 higher	 probability	 of	 experiencing	 a	 net	 clinical	 benefit.	
However,	treatment	with	ADT	+	docetaxel	did	still	not	meet	the	threshold	for	a	net	clinical	
benefit.	Meanwhile,	treatment	with	ADT	+	abiraterone,	ADT	+	enzalutamide	and	ADT	+	
apalutamide	 reached	 very	 high	 probabilities	 for	 a	 net	 clinical	 benefit	 compared	 to	
treatment	with	ADT	alone	when	using	the	lower	preference	weights	for	AEs	(Table	13).	
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Table	13:	Expected	absolute	events	and	net	clinical	benefit	over	24	months	using	lower	
preference	weights	for	AEs	than	the	main	analysis.	
		 	 Expected	events	in	1,000	patients	over	24	months	

Treatment	interventions	

Pr.	net	
clinical	
benefit,	
%	

Net	clinical	
benefit	in	

1,000	patients	
(2.5th,	97.5th	
centiles)	

All-
cause	
death	
with	
ADT	

All-
cause	
death	
with	
interve
ntion	

AE	
Grade	
1-2	
with	
ADT	

AE	
Grade	
1-2	
with	
interve
ntion	

AE	
Grade	
3-4	
with	
ADT	

AE	
Grade	
3-4	
with	
interve
ntion	

ADT	+	Docetaxel	vs.	ADT	 16.4	 -112	(-203,	63)	 193	 178	 408	 404	 227	 735	

ADT	+	Abiraterone	vs.	ADT	 98.3	 26	(2,	50)	 193	 152	 408	 317	 227	 304	

ADT	+	Enzalutamide	vs.	ADT	 94.1	 48	(-15,	100)	 193	 141	 408	 375	 227	 253	

ADT	+	Apalutamide	vs.	ADT	 98.8	 48	(7,	86)	 193	 143	 408	 408	 227	 235	

	

6.3 Discussion	
6.3.1 Summary	of	Findings	
We	conducted	a	BHA	for	the	available	systemic	mHPSC	treatments,	based	on	the	benefits	
in	 terms	of	 averted	deaths	and	 the	harms	 in	 terms	of	 grade	1-2	and	grade	3-4	AEs	of	
different	treatments.	We	found	that	all	novel	hormonal	treatments,	i.e.,	ADT	+	abiraterone,	
ADT	+	enzalutamide	and	ADT	+	apalutamide	were	associated	with	a	net	clinical	benefit	
over	a	time	horizon	of	24	months,	with	probabilities	for	a	net	benefit	at	83.5%,	89.4%	and	
97.5%,	respectively.	However,	overall,	we	found	a	negative	benefit-harm	balance	for	ADT	
+	docetaxel	with	a	low	probability	of	14.9%	for	a	benefit,	indicating	net	clinical	harm	with	
treatment.		
	
The	results	remained	similar	when	considering	a	longer	time	horizon	of	60	months	with	
a	marginally	higher	probability	for	a	benefit	in	all	treatment	options.	In	further	sensitivity	
analyses	omitting	the	evidence	from	LATITUDE,	GETUG-AFU	15	and	CHAARTED,	as	well	
as	ENZAMET,	the	probability	for	a	net	clinical	benefit	was	comparable	with	the	analysis	
based	on	the	full	evidence	for	ADT	+	abiraterone.	For	both	ADT	+	docetaxel	and	ADT	+	
enzalutamide,	 the	 overall	 probability	 for	 a	 net	 clinical	 benefit	was	 relevantly	 lower	 in	
sensitivity	analyses	(2.5%	vs.	14.9%	and	78.3%	vs.	89.4%,	respectively).	Thus,	while	ADT	
+	 enzalutamide	 showed	 a	 benefit	 overall,	 the	 benefit-harm	 balance	 again	 was	 highly	
dependent	on	judgement	about	the	appropriateness	of	including	the	data	from	ENZAMET.	
The	 BHA	 indicated	 the	 highest	 probability	 for	 a	 net	 clinical	 benefit	 with	 ADT	 +	
apalutamide,	followed	by	ADT	+	abiraterone	and	ADT	+	enzalutamide	(in	unclear	order),	
and	with	ADT	+	docetaxel	ranking	last.	
	

6.3.2 Results	in	Context	
To	our	knowledge,	this	is	the	first	comparative	BHA	conducted	in	the	context	of	mHSPC.	
As	a	result,	there	is	little	evidence	to	compare	it	to.	One	quantitative	BHA	using	a	Q-TWIST	
analysis	 approach	 has	 previously	 been	 published	 by	Marino	 et	 al.	 [59].	 The	 Q-TWIST	
approach	splits	the	overall	survival	time	of	individual	trial	participants	into	three	periods	
(partitions):	 time	 experiencing	 treatment-related	 toxicity,	 time	 before	 disease	
progression	without	 toxicity,	 and	 time	after	progression.	The	durations	 in	 the	 various	
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partitions	are	 then	weighted	with	utility	weights	 to	 calculate	quality-adjusted	survival	
times	free	of	toxicity	from	treatment	or	symptoms	from	progression	(Q-TWIST).	In	their	
analysis	based	on	data	from	the	GETUG-AFU	15	trial	(which	in	itself	found	no	statistically	
significant	 survival	 benefit	 with	 ADT	 +	 docetaxel),	 the	 authors	 found	 that	 patients	
receiving	ADT	+	docetaxel	had	a	longer	Q-TWIST	than	those	treated	with	ADT	alone.	The	
difference	 was	 not	 statistically	 significant	 except	 when	 assuming	 low	 utilities	 of	
progression	(e.g.	utilities	<0.4)	compared	to	the	time	without	symptoms	and	progression.	
In	contrast	to	this	analysis,	the	net	benefit	would	not	outweigh	the	net	harms	for	most	
patients	 treated	with	 ADT	 +	 docetaxel	 compared	 to	 treatment	with	 ADT	 alone	 in	 our	
analysis.		
	
It	 is	 important	 to	 note	 that	 the	 two	models	 differ	 substantially	 in	 their	 structure	 and	
assumptions,	and	are	thus	not	fully	comparable.	While	the	Q-TWIST	approach	is	based	on	
utility-weighted	time	periods	and	requires	individual	participant	data,	the	approach	by	
Gail	 et	 al.	 is	based	on	event-rates	modelled	over	 a	 fixed	 time	horizon	and	 is	based	on	
summary-level	 data	 [60].	 While	 the	 Q-TWIST	 model	 may	 have	 the	 advantage	 of	
considering	the	time	spent	in	different	health	states,	the	Gail	et	al.	model	may	be	more	
appropriate	in	situations	in	which	multiple	AEs	may	occur	over	the	full	 follow-up	time	
and	 toxicity	 is	 not	 limited	 to	 a	 fixed	 period	 (which	 is	 the	 case	 at	 least	 for	 the	 novel	
hormonal	 treatments).	The	Q-TWIST	approach	explicitly	 takes	 the	 time	of	progression	
into	account.	In	our	model,	we	aimed	to	model	the	benefit-harm	balance	for	the	time	until	
likely	the	next	treatment	decision	will	have	to	take	place,	i.e.	until	disease	progression	to	
mCRPC.	To	our	knowledge,	this	is	the	first	time	that	the	approach	by	Gail	et	al.	has	been	
applied	to	treatment	for	metastatic	cancer.	More	research	is	thus	needed	to	compare	the	
output	 from	different	BHA	models	and	how	to	set	 them	into	context.	However,	we	are	
overall	confident	that	our	BHA	gives	a	solid	indication	of	the	relative	benefit-harm	balance	
of	the	systemic	mHSPC	treatments	compared	to	each	other.	
	
Since	the	optimal	sequencing	of	treatments	in	advanced	prostate	cancer	is	still	debated	
[3,4],	current	guidelines	do	not	recommend	a	particular	systemic	treatment	in	mHSPC.	
Insights	from	BHA	may	be	useful	in	the	evaluation	of	the	different	therapies	to	make	a	
judgement	about	the	most	sensible	choice	for	first-line	treatment.	Ideally,	this	would	also	
take	 into	 account	 lasting	 treatment	 effects	 beyond	 disease	 progression	 (i.e.,	 milder	
reduction	in	HRQoL	or	prolonged	PFS	with	first-line	CRPC	treatment),	as	well	as	"cross-
resistance"	 of	 the	 tumour	 for	 certain	 therapies.	 However,	 this	 would	 require	 more	
detailed	reporting	about	consecutive	therapies,	secondary	progression,	AEs	before	and	
after	initiation	of	the	next-line	therapy	from	existing	studies,	or	-	ideally	-	studies	that	are	
specifically	designed	to	evaluate	the	balance	of	benefits	and	harms	along	the	treatment	
pathway.	BHA	can	be	a	useful	model	to	summarise	the	available	data	and	quantitatively	
estimate	the	benefit-harm	balance	of	different	treatments	[60].	
	

6.3.3 Limitations	
The	BHA	has	several	limitations	related	to	uncertainties	about	the	model	structure	and	
its	 input	parameters.	Since	 this	 is	one	of	 the	 first	undertakings	of	a	BHA	 in	metastatic	
cancer,	 the	 most	 appropriate	 model	 for	 quantitatively	 evaluating	 the	 benefit-harm	
balance	 is	 not	 known	 and	 likely	 to	 be	 highly	 dependent	 on	 the	 context	 and	 choice	 of	
treatments.	One	important	determinant	for	model	choice	is	the	availability	of	individual-
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participant	data	[60].	We	used	the	approach	by	Gail	et	al.,	as	our	experiences	have	shown	
it	to	be	a	highly	flexible	approach	that	is	useful	for	judging	the	benefit-harm	balance	across	
a	wide	variety	of	contexts	[54–58].	As	previously	stated,	the	model	is	event-based,	thus	
only	partially	reflecting	the	duration	of	AEs	through	average	preference	weights	applied	
to	each	AE.	However,	this	would	require	much	more	detailed	data,	ideally	on	an	individual	
participant	level.	Furthermore,	we	only	considered	overall	grade	1-2	and	grade	3-4	AEs	
in	 the	model.	 As	 an	 alternative,	 individual	 AEs	 at	 different	 levels	 of	 severity	 could	 be	
incorporated	in	the	model.	This	would	allow	a	more	granular	evaluation	in	which	different	
preference	weights	could	be	assigned	to	each	event	that	reflects	both	the	severity	and	the	
typical	duration	of	an	AE.	However,	such	a	model	would	be	is	highly	dependent	on	very	
detailed	reporting	of	AEs	in	the	different	trials	(i.e.,	full	CTCAE	reporting).	The	necessary	
level	of	detail	was	only	available	for	the	minority	of	studies	(STAMPEDE	Arm	G,	LATITUDE	
and	ENZAMET).	Thus,	guided	by	data	availability	and	in	favour	of	interpretability	of	our	
analysis,	we	decided	to	conduct	a	BHA	using	overall	AE	data.	
	
In	general,	the	limited	reporting	of	AE	data	in	the	different	trials	was	an	issue	that	also	
limited	the	possibilities	for	BHA.	First,	we	used	overall	trial-level	data	for	the	BHA.	While	
it	 was	 possible	 to	 select	 the	 most	 appropriate	 estimate	 from	 each	 trial	 for	 the	 NMA	
regarding	 overall	 survival	 (e.g.,	 excluding	 non-metastatic	 patients	 from	 STAMPEDE	 or	
patients	receiving	concurrent	docetaxel	from	ENZAMET),	we	had	to	use	estimates	which	
included	data	from	patients	that	did	not	all	fulfil	the	eligibility	criteria	set	out	for	the	HTA.	
Second,	stratified	data	was	unavailable	for	patient	subgroups.	Due	to	this,	we	were	unable	
to	 assess	 differences	 in	 the	 relative	 benefit-harm	 balance	 between	 treatments	 for	
different	patient	subgroups.	And	last,	AE	reporting	evolved	over	the	course	of	the	past	
years.	We	observed	much	lower	AE	rates	in	the	earlier	trials	included	in	our	systematic	
review	than	for	the	latest	published	studies,	which	could	be	due	to	improvement	in	trial	
implementation	and	data	monitoring.	Furthermore,	the	level	of	detail	of	AE	reporting	was	
much	more	 detailed	 in	more	 recent	 publications	 than	 in	 older	 ones.	 As	 a	 result,	 it	 is	
unclear	to	what	degree	AE	data	is	comparable	across	trials.	We	tried	to	account	for	this	
by	conducting	sensitivity	analyses	that	considered	alternative	input	parameters	derived	
from	only	part	of	the	studies,	but	for	which	we	were	less	uncertain	about	the	applicability	
of	the	data.	The	full	reporting	of	CTCAE-classified	AEs,	ideally	stratified	into	subgroups	
that	are	relevant	for	decision-making	in	practice,	would	be	helpful	for	the	conduct	of	BHAs	
in	the	future.	
	
Moreover,	we	used	data	 from	RCTs	only	 for	 the	 conduct	of	 the	BHA.	According	 to	 the	
evidence	 selection	 framework	 by	 Fain	 et	 al.,	 observational	 evidence	 may	 be	 ideal	 to	
estimate	baseline	incidence	rates	for	both	benefit	and	harm	outcomes,	as	RCT	populations	
may	not	be	fully	representative	of	the	real-world	patient	population	[61].	However,	we	
did	not	find	any	recent,	applicable,	high-quality	observational	study	that	could	serve	as	a	
sufficiently	reliable	data	source	for	BHA.	Thus,	we	had	to	rely	on	data	from	the	ADT	alone	
arm	of	included	RCTs,	which	may	underestimate	AE	rates	in	the	full	patient	population	
due	to	selective	recruitment	(lower-risk	population)	or	selective	recording	of	AEs.	
	
Furthermore,	 we	 used	 generic	 preference	 weights	 for	 grade	 1-2	 and	 grade	 3-4	 AEs.	
Ideally,	 preference	 weights	 would	 be	 derived	 from	 preference	 studies	 targeted	 at	
informing	BHA.	 In	 a	 separately	 conducted	 systematic	 review	 for	preference	 studies	 in	
advanced	prostate	 cancer	 (manuscript	 in	production,	not	published),	 three	preference	
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studies	in	mHSPC	were	identified	[62–64].	However,	none	of	the	studies	provided	suitable	
estimates	 that	 could	 support	 the	 conduct	 of	 the	 present	 BHA.	 We	 thus	 used	 generic	
preference	weights	that	have	also	been	applied	in	previous	assessments	in	other	contexts	
[53,54].	 Nevertheless,	 empirical	 average	 preference	 weights	 are	 not	 always	 useful,	
especially	 for	 clinical	 decision	 making,	 because	 preferences	 are	 often	 highly	 variable	
between	individuals	[65,66].	This	could	strongly	influence	the	BHA	results	and	implies	
that	decisions	must	be	made	on	an	individual	patient	 level,	 taking	into	account	patient	
preferences	during	the	doctor-patient	consultation,	potentially	with	the	help	of	decision	
aids.	 Therefore,	 future	preference	 studies	 in	 the	 context	 of	mHSPC	 should	 also	 aim	 at	
exploring	preference	heterogeneity.	
	
It	is	difficult	to	estimate	to	what	extent	these	limitations	could	potentially	have	an	effect	
on	the	estimated	absolute	net	clinical	benefit,	as	well	as	the	probability	for	a	net	benefit	
of	the	different	treatments.	However,	we	are	confident	that	the	relative	placement	of	the	
benefit-harm	balance	of	the	different	therapies	is	likely	correct.		
	

6.4 Conclusion	
The	quantitative	BHA	revealed	a	relevant	difference	in	the	benefit-harm	balance	of	the	
systemic	mHSPC	treatments.	While	we	found	a	relatively	high	probability	for	a	net	clinical	
benefit	with	ADT	+	abiraterone,	ADT	+	enzalutamide	and	ADT	+	apalutamide,	the	absolute	
benefit-harm	balance	for	ADT	+	docetaxel	indicated	a	less	likely	net	clinical	benefit	with	
chemotherapy	compared	to	ADT	alone	in	this	context.	We	were	unable	to	explore	whether	
the	benefit-harm	balance	differs	between	patient	subgroups.	More	detailed	data	on	AEs	
(or	 ideally	 individual	 participant	 data)	 and	 patient	 preferences	 from	mHSPC	 patients	
targeted	at	BHA	would	be	necessary	to	explore	the	benefit-harm	balance	of	the	different	
systemic	mHSPC	treatments	in	greater	detail.	This	BHA	focused	mainly	on	the	evaluation	
of	the	benefit-harm	balance	from	a	clinical	decision-making	perspective,	without	taking	
any	cost	 factors	 into	account.	 In	 light	of	 its	 limitations,	 the	 results	 from	this	BHA	 thus	
should	 not	 be	 interpreted	 interchangeably	 but	 rather	 as	 complementary	 to	 the	 other	
components	of	this	HTA,	especially	the	cost-effectiveness	results.	
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7 Health	Economic	Literature	Review	
In	this	section	the	already	published	economic	literature	was	systematically	reviewed.	

7.1 Methods	
The	 health	 economic	 assessment	 consisted	 of	 a	 systematic	 review	 of	 the	 currently	
published	 literature,	 a	 cost-effectiveness	analysis	 for	Switzerland	and	a	budget	 impact	
analysis.	
	
The	 systematic	 review	 was	 primarily	 focused	 on	 economic	 evaluations	 (i.e.	 cost-
effectiveness,	cost-benefit,	cost-utility,	cost-minimization	analyses).	 In	addition,	several	
studies	as	well	as	 the	results	of	 the	clinical	assessment	were	used	 in	order	 to	support	
populating	the	model	for	the	de	novo	cost-effectiveness	analysis.	
	

7.1.1 Systematic	literature	review	
The	 systematic	 review	 of	 the	 current	 economic	 literature	 aimed	 to	 identify	 literature	
about	 the	 cost-effectiveness	 of	 ADT	 plus	 docetaxel,	 abiraterone,	 enzalutamide,	
apalutamide	or	radiotherapy	versus	ADT	alone	in	patients	with	newly	diagnosed	mHSPC.	
All	 types	 of	 economic	 evaluation	 studies	 were	 considered	 and	 checked	 for	 relevant	
content:	cost-effectiveness	analyses,	cost-benefit	analyses,	cost-utility	analyses,	or	cost-
minimization	analyses.	
	

7.1.2 Literature	search	strategy	
A	search	strategy	was	developed	to	identify	all	relevant	literature	in	MEDLINE,	EMBASE,	
and	the	Cochrane	library.	The	search	string	was	obtained	by	integrating	and	combining	
the	search	string	used	in	the	clinical	part	of	this	assessment	report,	and	published	search	
strings	for	health	economic	analyses	of	the	NHS	EED	[67].	Unspecific	abbreviations	such	
as	CUA	 (for	 cost-utility	 analysis)	or	CBA	 (for	 cost-benefit	 analysis)	were	not	used.	We	
performed	the	search	on	29	January	2020.	The	search	strategies	are	reported	in	Appendix	
12.3.1.		
	

7.1.3 Screening	of	the	search	results	
The	screening	of	the	literature	was	conducted	by	a	single	reviewer	and	divided	into	two	
main	phases.	In	the	first	phase,	all	results	of	the	literature	search	were	screened	by	title	
and	abstract.	Titles	containing	relevant	keywords	such	as	mHSPC,	docetaxel,	abiraterone,	
enzalutamide,	 apalutamide	or	 radiotherapy,	ADT,	 cost-effectiveness,	 cost-benefit,	 cost-
utility,	 health	 technology	 assessment,	 quality	 of	 life,	 or	 burden	 were	 considered	 as	
potentially	relevant.	If	the	abstract	of	the	potentially	relevant	titles	confirmed	the	possible	
presence	 of	 relevant	 information	 and	 an	 adequate	 PICO,	 the	 article	 proceeded	 to	 the	
second	phase.	
	
In	the	second	phase	full	texts	were	screened.	Articles	with	a	PICO	that	did	not	correspond	
to	 the	 present	 HTA,	 outdated	 articles	 (i.e.	 older	 than	 15	 years),	 conference	 abstracts,	
reviews,	 articles	 reporting	 only	 costs	 or	 utilities,	 and	 articles	 not	 written	 in	 English,	
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German,	French,	or	Italian	were	excluded.	The	remaining	articles	were	then	classified	as	
being	relevant	and	needed	to	meet	the	following	criteria:	

• The	 article	 reported	 a	 full-scale	 health	 economic	 evaluation	 study	
(incremental	cost-effectiveness	analysis,	 cost-benefit	analysis,	 cost-utility	
analysis,	or	cost-minimization	analysis).	

• The	 'PIC'	 of	 the	 PICO	 corresponded	 to	 the	 one	 defined	 in	 the	 scoping	
document	and	used	in	the	systematic	review	part	of	this	assessment	report.	

	
Ideally,	 the	 analysis	 had	 to	 be	 performed	 for	 a	 jurisdiction	 with	 broadly	 similar	
socioeconomic	characteristics	as	Switzerland	(e.g.	North,	Central	and	Western	European	
countries,	 the	USA,	 Canada,	 Australia,	 and	New	Zealand).	However,	 due	 to	 the	 limited	
number	of	 identified	publications,	 articles	 from	 less	 similar	 jurisdictions	 (e.g.	Asian	or	
South	American	countries)	were	also	considered.	
	

7.1.4 Data	extraction	and	quality	assessment	
For	eligible	health	economic	evaluation	studies	(i.e.	relevant	articles	as	defined	above),	
we	planned	to	perform	data	extraction,	covering	the	following	information:		

• Study	population	(including	country,	age,	and	BMI	range	of	the	patients)		
• Intervention		
• Comparator(s)		
• Setting	and	perspective	of	the	study		
• Cost	types	included	and	cost	year	(i.e.	year	for	which	the	costs	were	estimated)	
• Type	of	model		
• Time	horizon		
• Discount	rate		
• Approach	to	sensitivity	analysis		
• Effectiveness		
• Costs		
• Incremental	cost-effectiveness	ratio	(ICER)	or	equivalent	

	
Quality	of	reporting	was	assessed	against	the	Consolidated	Health	Economic	Evaluation	
Reporting	 Standards	 (CHEERS)	 24-item	 checklist,	 recommended	 by	 the	 ISPOR	 Health	
Economic	Evaluations	Publication	Guidelines	Task	Force.	For	each	study,	each	item	of	the	
checklist	received	a	score	of	either	“0”,	“0.5”,	“1”,	or	“not	applicable"	("NA”),	depending	on	
the	level	of	transparency	of	reporting	[68].	
	
7.1.5 Synthesis	of	findings		
Population	demographics	and	study	characteristics	were	summarized.	Measurement	and	
sources	 of	 clinical	 effectiveness	 and	 costs	 were	 synthesized,	 and	 results	 of	 the	 cost-
effectiveness	 analyses	 covering	 different	 treatments	 comparisons	within	 one	 study	 as	
well	as	across	studies	were	described.	The	discussion	was	complemented	with	a	critical	
review	of	possible	sources	of	uncertainty.	
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7.2 Results	
7.2.1 Literature	search	
A	total	of	1,799	citations	were	identified	from	the	electronic	database	searches	in	January	
2020.	Following	the	removal	of	duplicates	(n=88),	full	citations	were	reviewed.	Based	on	
the	titles	and	abstracts,	1,658	citations	were	excluded	due	to	inappropriate	comparator	
or	non-comparative	design,	 character	of	 a	 review	or	 commentary	piece,	 inappropriate	
outcome	measure,	 or	 no	 relevant	 cost	 information	 given.	 A	 total	 of	 53	 citations	were	
included	 for	 full	 text	 review.	 Of	 these	 53	 citations,	 11	were	 eligible	 cost-effectiveness	
analyses.	Forty	studies	were	excluded	due	to	inappropriate	PICO	or	other	reasons	(Figure	
17).	
	
The	eligible	cost-effectiveness	analyses	were	the	following:	
- Aguiar	et	al.	Cost	effectiveness	of	chemohormonal	therapy	in	patients	with	metastatic	

hormone-sensitive	and	non-metastatic	high-risk	prostate	cancer.	Einstein	(Sao	Paulo).	
2017;15(3):349–54.	[69]	

- Aguiar	 et	 al.	 Cost-effectiveness	 analysis	 of	 abiraterone,	 docetaxel	 or	 placebo	 plus	
androgen	 deprivation	 therapy	 for	 hormone-sensitive	 advanced	 prostate	 cancer.	
Einstein	(Sao	Paulo).	2019	Mar;17(2):eGS4414.	[70]	

- Beca	 et	 al.	 Cost-effectiveness	 of	 docetaxel	 in	 high-volume	 hormone-sensitive	
metastatic	prostate	cancer.	Can	Urol	Assoc	J.	2019	Apr;13(12):396–403.	[71]	

- Chiang	et	al.	Cost-effectiveness	analysis	of	Abiraterone	Acetate	versus	Docetaxel	in	the	
management	 of	 metastatic	 castration-sensitive	 prostate	 cancer:	 Hong	 Kong’s	
perspective.	Prostate	Cancer	Prostatic	Dis.	2019	Jul.	[72]	

- Garcia	de	Paredes	Esteban	JC,	Alegre	Del	Rey	EJ,	Asensi	Diez	R.	Docetaxel	in	hormone-
sensitive	 advanced	prostate	 cancer;	GENESIS-SEFH	evaluation	 reporta.	 Farm	Hosp.	
2017	Jul;41(4):550–8.	[73]	

- Liu	M	et	al.	Comparative	clinical	effects	and	cost-effectiveness	of	maximum	androgen	
blockade,	 docetaxel	 with	 androgen	 deprivation	 therapy	 and	 ADT	 alone	 for	 the	
treatment	of	mHSPC	in	China.	J	Comp	Eff	Res.	2019	Aug;8(11):865–77.	[74]	

- Ramamurthy	et	al.	Cost-effectiveness	of	abiraterone	versus	docetaxel	in	the	treatment	
of	metastatic	hormone	naive	prostate	 cancer.	Urol	Oncol.	2019	Oct;37(10):688–95.	
[75]	

- Sathianathen	et	al.	A	Cost-effectiveness	Analysis	of	Systemic	Therapy	for	Metastatic	
Hormone-sensitive	Prostate	Cancer.	Eur	Urol	Oncol.	2019	Jan.	[76]	

- Woods	 et	 al.	 Addition	 of	 Docetaxel	 to	 First-line	 Long-term	 Hormone	 Therapy	 in	
Prostate	 Cancer	 (STAMPEDE):	 Modelling	 to	 Estimate	 Long-term	 Survival,	 Quality-
adjusted	Survival,	and	Cost-effectiveness.	Eur	Urol	Oncol.	2018	Dec;1(6):449–58.	[77]	

- Zhang	 et	 al.	 Addition	 of	 docetaxel	 and/or	 zoledronic	 acid	 to	 standard	 of	 care	 for	
hormone-naive	 prostate	 cancer:	 A	 cost-effectiveness	 analysis.	 Tumori.	 2017	
Jul;103(4):380–6.	[78]	

- Zheng	 et	 al.	 Cost-effectiveness	 analysis	 of	 additional	 docetaxel	 for	 metastatic	
hormone-sensitive	prostate	cancer	treated	with	androgen-deprivation	therapy	from	a	
Chinese	perspective.	Eur	J	Cancer	Care	(Engl).	2017	Nov;26(6).	[79]	
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Figure	17:	Flowchart	health	economic	literature	search	
	
	

7.2.2 Synthesis	of	characteristics	of	the	identified	cost-effectiveness	analyses	
This	 section	briefly	 summarizes	 the	 characteristics	 and	 findings	of	 the	 identified	 cost-
effectiveness	analyses.	
	
All	 identified	 cost-effectiveness	 analyses	 included	 patients	 diagnosed	 with	 mHSPC.	
Among	 the	 identified	 studies,	 four	 were	 from	 China/Hong	 Kong,	 three	 from	 North	
America	(USA	or	Canada),	two	from	Brazil,	one	from	the	UK,	and	one	from	Spain	(Table	
14).	Details	concerning	the	age	of	the	included	populations	were	reported	only	partially:	
five	studies	stated	that	they	used	the	populations	of	the	CHAARTED	and/or	STAMPEDE	
trials	as	their	main	reference	[73,77–80],	two	studies	modelled	hypothetical	cohorts	of	60	
year-old	[76]	or	65	year-old	subjects	[72],	and	four	studies	did	not	provide	details	on	the	
modelled	study	population	[69,70,74,75].	
	
Six	studies	compared	the	combination	of	ADT	+	docetaxel	with	ADT	treatment	alone	(two	
studies	defined	ADT	treatment	as	standard	of	care)	[69,73,77–80],	four	studies	compared	
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ADT	 +	 abiraterone	 with	 ADT	 +	 docetaxel	 or	 ADT	 alone	 [70,72,75,76],	 and	 one	 study	
compared	maximum	 androgen	 blockade	 (MAB;	 through	 flutamide	 and	 bicalutamide	 +	
ADT)	with	ADT	+	docetaxel	and	ADT	alone	(since	mean	total	costs	and	QALYs	gained	were	
reported	for	all	interventions,	it	was	possible	to	directly	compare	ADT	+	docetaxel	with	
ADT	alone)	 [74].	The	 adopted	perspectives	were	heterogeneous,	 ranging	 from	private	
payer	perspective	 to	healthcare	perspective.	Three	Chinese	studies	reported	a	societal	
perspective	[72,78,79],	whereas	three	studies	did	not	clearly	state	the	study	perspective	
[69,70,73].	 All	 studies	 reported	 direct	 costs.	 Four	 studies	mentioned	 indirect	 costs	 or	
declared	to	pursue	a	societal	perspective	[70,72,78,79].	However,	two	studies	reporting	a	
societal	perspective	did	not	report	details	on	the	indirect	costs	[78,79].	
	
Eight	out	of	eleven	studies	developed	a	Markov	model,	two	used	a	decision-tree	model	
[69,70],	and	only	one	adopted	a	partitioned	survival	model	[80].	The	time	horizons	of	the	
analyses	were	very	heterogeneous:	four	studies	adopted	a	lifetime	horizon,	whereas	the	
other	studies	used	time	horizons	of	 three	years,	seven	years,	10	years,	15	years,	or	20	
years	[75,78–80].	Two	studies	did	not	report	the	time	horizon	[69,73].	Discounting	was	
reported	 for	 costs	 and	 effects	 in	 seven	 studies:	 five	 used	 a	 3%	 discount	 rate	
[72,74,76,78,79],	whereas	one	study	used	a	3.5%	discount	rate	[77]	and	one	used	a	1.5%	
discount	rate	[80].	
	

7.2.3 Assessment	of	quality	and	transferability.	
According	 to	 the	CHEERS	 checklist,	 the	 quality	 of	 reporting	was	differed	 substantially	
between	the	eleven	eligible	studies.	Three	studies	reported	less	than	50%	of	the	items	
suggested	on	 the	CHEERS	 checklist	 [69,70,73].	Among	 the	 items	 that	were	not	 clearly	
addressed	there	were	the	description	of	the	study	population,	setting	and	location,	study	
perspective,	comparators,	time	horizon,	estimated	resources	and	costs,	and/or	results	on	
incremental	costs	and	outcomes.	Due	to	this	missing	information,	in	the	next	section	we	
describe	the	study	characteristics,	but	decided	to	avoid	reporting	ICERs	for	these	studies.	
All	other	studies	had	a	good	reporting	quality,	providing	information	on	more	than	80%	
of	the	CHEERS	checklist	items.	Additional	information	on	the	CHEERS	evaluation	of	the	
selected	 cost-effectiveness	 analyses	 is	 available	 in	Appendix	12.2.3.	 Four	 studies	were	
performed	 for	 a	 jurisdiction	 with	 broadly	 similar	 socioeconomic	 characteristics	 as	
Switzerland	(Beca	et	al.	2019	in	Canada,	Ramamurthy	et	al.	2019	and	Sathianathen	et	al.	
2019	in	the	US,	and	Wood	et	al.	2018	in	the	UK),	whereas	the	other	were	conducted	for	
China	or	Hong	Kong	[72,74,78,79].	
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Table	14:	Population	demographics	and	characteristics	of	the	identified	studies.	
Study	 Country		

Population	
Age	 Intervention		 Comparator		 Perspective	

	
Cost	types	considered	
Cost	year		

Approach	to	analysis	
Time	horizon	
Discounting	

Aguiar	et	al.	2017	[69]	 Brazil		
Patients	with	mHSPC	and	
patients	with	non-
metastatic	high-risk	
prostate	cancer	

Nr	 For	the	metastatic	disease	
analysis:	ADT	+	docetaxel	

ADT	alone	 nr	
	

Direct	costs		
2016	

Decision	analytical	model	
nr	
nr	

Aguiar	et	al.	2019	[70]	 Brazil	
Patients	with	mHSPC	

Nr	 ADT	+	docetaxel	
ADT	+	abiraterone	

ADT	alone	 nr	 Direct	and	indirect	costs	
2017	

Decision	analytical	model	
7	years	
nr	
	

Beca	et	al.	2019	[80]	 Canada	
Patients	with	mHSPC	

As	in	the	CHAARTED	
trial	

ADT	+	docetaxel	 ADT	alone	 Public	payer	 Direct	costs	
2017	

Partitioned	survival	
model	
15	years	
1.5%	

Chiang	et	al.	2019	[72]	 Hong	Kong	
Patients	with	mHSPC	

Hypothetical	cohort	65	
years	

ADT	+	abiraterone	 ADT	+	docetaxel	
ADT	alone	

Societal	 Direct	and	indirect	costs	
2017	(but	not	clearly	
stated)	

Markov	model	
Lifetime	
3%	

Garcia	de	Paredes	et	al.	
2017	[73]	

Spain	
Patients	with	mHSPC	

As	in	CHAARTED	and	
STAMPEDE	trials	

ADT	+	docetaxel	 ADT	alone	 nr	 Direct	costs	
nr	

nr	
nr	
nr	

Liu	et	al.	2019	[74]	 China	
Patients	with	mHSPC	

nr	 ADT	+	MAB:	flutamide	and	
bicalutamide	

ADT	+	docetaxel	
ADT	alone	

Healthcare	 Direct	costs	
2017	(but	not	clearly	
stated)	

Markov	model	
Lifetime	
3%	

Ramamurthy	et	al.	2019	
[75]	

United	States	
Patients	with	mHNPC	

nr	 ADT	+	abiraterone	 ADT	+	docetaxel	
ADT	alone	

Payer	 Direct	costs	
2018	

Markov	model	
3	years	
nr	

Sathianathen	et	al.	2019	
[76]	

United	States	
Patients	with	mHSPC	

Hypothetical	cohort	60	
years	

ADT	+	docetaxel	
ADT	+	abiraterone	

ADT	alone	 Private	payer	 Direct	costs	
2017	

Markov	model	
Lifetime	
3%	

Woods	et	al.	2018	[77]	 United	Kingdom	
Patients	with	mHSPC	

As	in	the	STAMPEDE	
trial	

SOC	+	docetaxel	
	

SOC:	hormone	
therapy	≥	2	years	
and	radiotherapy	
in	some	patients	

Healthcare	 Direct	costs	
2015/2016	(but	not	
clearly	stated)	

Markov	model	
Lifetime	
3.5%	

Zhang	et	al.	2017	[78]	 China	
Patients	with	mHSPC	

As	in	the	STAMPEDE	
trial	

SOC	+	docetaxel	
	

SOC	 Societal	 Direct	costs	
nr	

Markov	model	
20	years	
3%	

Zheng	et	al.	2017	[79]	 China	
Patients	with	mHSPC	

As	in	the	the	
CHAARTED	trial	

ADT	+	docetaxel	
	

ADT	alone	 Societal	 Direct	and	indirect	costs	
2015	

Markov	model	
10	years	
3%	

Abbreviations:	ADT=androgen	deprivation	therapy;	mHSPC=	metastatic	hormone	sensitive	prostate	cancer;	nr=not	reported.	
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7.2.4 Measurement	and	sources	of	clinical	effectiveness	and	health-related	quality	
of	life	

Table	15	summarizes	the	main	effectiveness	and	utility	assumptions	used	in	the	identified	
cost-effectiveness	analyses,	whereas	Table	16	and	Table	17	report	the	main	sources	used.	
	
The	provided	information	concerning	the	clinical	effectiveness	and	health-related	quality	
of	 life	assumptions	used	 in	 the	health	economic	models	was	extremely	heterogeneous	
across	the	different	publications	(Table	15).	Two	authors	reported	applied	effectiveness	
measures	in	terms	hazard	ratios	for	OS,	PFS,	RFS,	or	FFS	[70,74].	Two	studies	reported	
survival	 assumptions	 (OS,	 PFS,	 or	 time	 in	 castration-resistant	 prostate	 cancer	 (CRPC)	
state)	 in	 months	 [73]	 or	 years	 [77],	 whereas	 Ramamurthy	 et	 al.	 reported	 survival	
probabilities	at	2	years	[75].	Two	Chinese	studies	reported	survival	estimates	(OS,	PFS)	
in	months	as	well	as	transition	probabilities	[78,79].	Chiang	et	al.	reported	only	transition	
probabilities	with	normal	(log-HR)	distributions	[72].	Two	studies	reported	parametric	
distributions	 for	 time	 to	 CRPC	 (lognormal	 distribution	 in	 Beca	 et	 al.	 2019,	 beta	
distribution	in	Sathianathen	et	al.	2019),	time	to	prostate	cancer	death	from	CRPC	(beta	
distribution	in	Beca	et	al.	2019),	and	OS	(Weibull	distribution	in	Beca	et	al.	2019)	[76,80].	
One	study	stated	that	PFS,	RFS	and	OS	were	extracted	from	the	GETUG-AFU	12	and	the	
CHAARTED	study	[69].	However,	the	input	parameters	were	not	reported.	
	
The	effectiveness	sources	used	to	populate/calibrate	the	models	were	extracted	from	the	
CHAARTED,	the	STAMPEDE,	the	LATITUDE	and/or	the	GETUG	trials	(Table	16,	Table	17).	
Three	studies	reported	the	use	of	data	from	CHAARTED,	the	STAMPEDE,	the	LATITUDE	
and	the	GETUG-AFU	15	trials	[70,72,76].	The	estimations	used	by	Aguiar	et	al.	were	based	
on	an	NMA	published	in	2018	[81],	whereas	those	used	by	Sathianathen	et	al.	were	based	
on	 a	 Cochrane	 review	 [76].	 Chiang	 et	 al.	 digitalized	 the	 survival	 curves	 of	 the	 above-
mentioned	trials	to	estimate	the	individual	patient	time-to-event	data	and	calibrate	the	
model	 [72].	 Three	 cost-effectiveness	 analyses	 reported	 combining	 information	 from	
several	trials	(Aguiar	at	el.	2017:	CHAARTED	and	GETUG	12;	Liu	et	al.	2019:	CHAARTED,	
STAMPEDE,	and	LATITUDE;	Ramamurthy	et	al.	2019:	CHAARTED	and	LATITUDE).	Three	
studies	 used	 effectiveness	 assumptions	 from	 the	 CHAARTED	 trial	 only	 [73,79,80],	
whereas	two	studies	used	effectiveness	assumptions	from	the	STAMPEDE	trial	[77,78].	It	
should	be	noted	that	the	effectiveness	and	health-related	quality	of	life	assumptions	in	the	
study	published	in	2017	by	Aguiar	at	el.	were	also	based	on	the	GATUG	12	trial,	which	
included	non-metastatic	patients	with	a	high-risk	of	localized	disease	[69].	The	other	cost-
effectiveness	analyses	reporting	the	use	of	data	from	a	GETUG	trial,	extracted	information	
from	the	GETUG-AFU	15	trial,	which	included	patients	with	mHSPC.	
	
Due	to	the	heterogeneity	in	the	reported	input	parameters	and	underlying	sources	it	was	
not	possible	to	directly	compare	the	effectiveness	assumptions	across	the	different	cost-
effectiveness	analyses.		
	
The	information	concerning	health-related	quality	of	life	assumptions	also	varied	across	
the	selected	studies.	Most	of	the	studies	used	utilities	according	to	disease	stage	(e.g.	PFS,	
progressed	disease	or	CRPC)	[70,72,74–76,78–80].	Several	studies	also	reported	utility	
estimates	according	to	the	main	treatments	(abiraterone	and	docetaxel	 in	Chiang	et	al.	
2019,	Ramamurthy	et	al.	2019,	and	Sathianathen	et	al.	2019)	or	second	line	treatments	
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[70,72].	One	study	reported	the	variation	of	quality	of	life	at	3	months	[73].	Woods	et	al.	
reported	quality	 of	 life	 reduction	 according	 to	 treatments	 and	disease	 stage	 [77].	One	
study	stated	 that	utilities	were	extracted	 from	the	GETUG-AFU	12	and	 the	CHAARTED	
studies	[69].	However,	the	input	parameters	were	not	reported.	
	
The	utility	values	for	PFS	ranged	from	0.76	(Liu	et	al.	2019)	to	0.90	(Beca	et	al.	2019),	
whereas	the	utility	values	for	progressed	disease	ranged	from	0.42	(Zhang	et	al.	2017)	to	
0.77	(Beca	et	al.	2019).	The	smallest	utility	difference	between	PFS/FFS	and	progressed	
disease	was	0.13	(0.90	vs.	0.77,	[80]),	whereas	the	largest	difference	was	0.41	(0.83	vs.	
0.42,	[78]).	Three	studies	comparing	docetaxel	and	abiraterone	reported	similar	utility	
differences	 between	 intervention	 and	 comparator:	 0.08	 in	 Chiang	 et	 al.,	 0.05	 in	
Ramamurthy	et	al.,	and	0.065	in	Sathianathen	et	al.	[72,75,76].	
	
For	 the	 utility	 assumptions,	 five	 studies	 combined	 information	 from	 CHAARTED,	
STAMPEDE,	 LATITUDE,	 and/or	 GETUG	 trials	 and	 other	 publications	 [69,72,75–77].	
Among	 them,	 only	 one	 cost-effectiveness	 analysis	 reported	 the	use	 of	 data	 from	all	 of	
these	trials	(CHAARTED,	STAMPEDE,	LATITUDE,	and	GETUG-AFU	15):	Chiang	et	al.	used	
utility	estimations	based	on	an	NMA	published	in	2018	[72,82].	Three	studies	used	utility	
information	from	two	trials	(Aguiar	et	al.	2017:	CHAARTED	and	GETUG	12;	Ramamurthy	
et	al.	2018	and	Sathianathen	et	al.	2019:	CHAARTED	and	LATITUDE).	One	study	reported	
using	utility	information	exclusively	from	the	CHAARTED	trial	[73].	The	remaining	five	
cost-effectiveness	analyses	reported	the	use	of	several	sources	not	related	to	the	above-
mentioned	trials	[70,74,78–80].	The	most	frequently	used/cited	source	was	an	analysis	
of	the	quality-of-life	effects	of	prostate-specific	antigen	screening	based	on	the	European	
Randomized	Study	of	Screening	for	Prostate	Cancer	(ERSPC)	[72,74,76,79,83].	
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Table	15:	Main	effectiveness	and	health-related	quality	of	life	assumptions	in	the	identified	health-economic	evaluation	studies.	
	Article	 Effectiveness	 Health-related	quality	of	life	
Aguiar	et	al.	2017	

[69]	
PFS,	RFS	and	OS	extracted	from	the	GETUG-AFU	12	study	and	the	CHAARTED	

study,	but	not	reported	in	the	publication.	

Extracted	from	the	GETUG-AFU	12	study	and	the	CHAARTED	study,	but	not	

reported	in	the	publication.	

Aguiar	et	al.	2019	

[70]	
Survival:	Hazard	ratio	on	

FFS	docetaxel:	0.62	[CI:	0.54-0.70]	

FFS	abiraterone:	0.29	[CI:	0.25-0.34]	

FFS	abiraterone	vs.	docetaxel:	0.50	[CI:	0.40-0.62]	

OS	docetaxel:	0.73	[CI:	0.59-0.89]	

OS	abiraterone:	0.63	[CI:	0.52-0.76]	

OS	abiraterone	vs.	docetaxel:	0.81	[CI:	0.66-1.00]	

PFS	utility:	0.844	

Post-progression	survival	utility	

- Hormone	therapy:	0.658	

- Chemotherapy:	0.612	

	

Beca	et	al.	2019	

[80]	
Time	to	CRPC:	

ADT	+	docetaxel:	Lognormal	(µ=2.827,	σ=0.992)	

ADT:	Lognormal	(µ=2.231,	σ=1.023)	

	

OS	

ADT	+	docetaxel:	Weibull	(λ=0.015,	γ=1.474)	

ADT:	Weibull	(λ=0.021,	γ=1.421)	

mHSPC	utility:	0.90	

mCRPC	utility:	0.77	

Docetaxel	disutility:	-0.13	

Chiang	et	al.	2019	

[72]	
Transition	probabilities	from:	

Progression	free	to	disease	progression:	

ADT	alone:	0.38	

ADT	+	abiraterone:	0.14	

ADT	+	docetaxel:	0.24	

Progression	free	to	death	

ADT	alone:	0.034	

ADT	+	abiraterone:	0.022	

ADT	+	docetaxel:	0.039	

Disease	progression	to	death	

ADT	alone:	0.31	

ADT	+	abiraterone:	0.62	

ADT	+	docetaxel:	0.30	

Triangular	distribution	(mode,	min,	max)	

PFS	utility:	0.80,	0.75,	0.85	

Relative	health	utilities	(relative	to	PFS	utility)	

ADT	+	abiraterone	first	line:	0.95,	0.9,	1.0	

ADT	+	docetaxel	first	line:	1.05,	1.0,	1.1	

Disease	progressed:	0.75,	0.60,	0.90	

Second	line	treat:	0.90,	0.80,	0.90	

Palliative	treatment:	0.50,	0.45,	0.70	

Adverse	events:	“detriment	for	each	AEs”	

	

Garcia	de	Paredes	

et	al.	2017	[73]	
According	to	CHAARTED:	

OS	ADT	+	docetaxel:	57.6	months	

OS	ADT	alone:	44.0	months	

Utilities	were	not	clearly	reported.	

	

Variation	of	quality	of	life	at	3	months:	

ADT	+	docetaxel:	-2.7	
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	Article	 Effectiveness	 Health-related	quality	of	life	

PFS	ADT	+	docetaxel:	33.0	months	

PFS	ADT	alone:	19.8	months	

	

According	to	STAMPEDE:	

OS	ADT	+	docetaxel:	81	months	

OS	ADT	alone:	71	months	

PFS	ADT	+	docetaxel:	44.2	months	

PFS	ADT	alone:	34.8	months	

ADT	alone:	-1.1	

Liu	et	al.	2019	[74]	 Hazard	ratios	OS:	

MAB	vs.	ADT:	0.897	

ADT	+	docetaxel	vs.	ADT:	0.782	

ADT	+	docetaxel	vs.	MAB:	0.873	

	

Hazard	ratios	PFS:	

MAB	vs.	ADT:	0.824	

ADT	+	docetaxel	vs.	ADT:	0.628	

ADT	+	docetaxel	vs.	MAB:	0.762	

PFS:	0.76	

Progressed	disease:	0.68	

Ramamurthy	et	al.	

2019	[75]	
Survival	at	2	years,	normal	distribution	(log-HR):	

Abiraterone:	61%	

Docetaxel:	51%	

ADT	alone:	33%	

Stable	diseases:	

Abiraterone	or	ADT	alone:	0.83	

Docetaxel:	0.78	

	

Post-DCT	recovery	state:	0.78-0.83	

Progressed	disease:	0.725	

Sathianathen	et	al.	

2019	[76]	
Progression	to	CRPC:	0.0575	(α=80.9,	β=1326.6)	

PC	death	from	CRPC	state:	0.0234	(α=29.4,	β=1321.9)	

HR	for	docetaxel:	0.63±0.0605	

HR	for	abiraterone:	0.29±0.0758	

HSPC	treated	with	ADT:	0.830	

Docetaxel	treatment	(6	cycles):	0.800	

Abiraterone	treatment:	0.865	

CRPC:	0.450	

Woods	et	al.	2018	

[77]	
Mean	survival	duration	

SOC:	4.90	years	

SOC	+	Docetaxel:	5.79	years	

	

Mean	time	in	the	failure-free	(hormone-sensitive)	state	

SOC:	2.04	years	

QOL	reduction:	

First	year	on	SOC:	-0.03	

First	year	on	SOC+Docetaxel:	-0.01	

Hormone	sensitive	M1	bone:	0.01	

Hormone	sensitive	M1	visceral:	0.00	

M0	CRPC:	0.04	
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	Article	 Effectiveness	 Health-related	quality	of	life	

SOC	+	Docetaxel:	3.03	years	

	

Mean	time	in	the	CRPC	states	

SOC:	2.86	years	

SOC	+	Docetaxel:	2.76	years	

M1	CRPC	bone:	0.05	

M1	CRPC	bone+SRE:	0.11	

M1	CRPC	visceral:	0.10	

Zhang	et	al.	2017	

[78]	
FFS	(months)	

SOC:	35.2		

Docetaxel+SOC:	44.4	

	

OS	(months)	

SOC:	58.5	

SOC	+	docetaxel:	63.4	

	

Transition	probabilities	for	SOC:	

from	FFS	to	FFS:	0.9687	

from	FFS	to	PD:	0.0195	

from	FFS	to	death:	0.0118	

from	PD	to	PD:	0.9707	

from	PD	to	death:	0.0293	

	

Transition	probabilities	for	SOC	+	docetaxel:	

from	FFS	to	FFS:	0.9736	

from	FFS	to	PD:	0.0155	

from	FFS	to	death:	0.0109	

from	PD	to	PD:	0.9698	

from	PD	to	death:	0.0302	

FFS:	0.83	

Progressed	disease:	0.42	

Death:	0.00	

Zheng	et	al.	2017	

[79]	
OS	(months)	

ADT	+	docetaxel:	57.6	

ADT	alone:	44.0	

	

Transition	probabilities	for	ADT	+	docetaxel:	

from	PFS	to	PFS:	0.976	

from	PFS	to	PD:	0.021	

PFS:	0.8	

PD:	0.6	

Death:	0	
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	Article	 Effectiveness	 Health-related	quality	of	life	

from	PFS	to	death:	0.012	

from	PD	to	PD:	0.972	

from	PD	to	death:	0.028	

	

Transition	probabilities	for	ADT	alone:	

from	PFS	to	PFS:	0.950	

from	PFS	to	PD:	0.034	

from	PFS	to	death:	0.016	

from	PD	to	PD:	0.972	

from	PD	to	death:	0.028	

	

In	the	Docetaxel	group:	

Febrile	neutropenia:	6.2%	

Infection	with	neutropenia:	2.3%	

Neuropathy:	0.5%	

Abbreviations:	ADT=androgen	deprivation	therapy;	CI=confidence	interval;	CRPC=castration	resistant	prostate	cancer;	FFS=failure-free	survival;	HR=hazard	ratio;	HSPC=hormone	sensitive	
prostate	cancer;	mCRPC=	metastatic	castration	resistant	prostate	cancer;	mHSPC=	metastatic	hormone	sensitive	prostate	cancer;	OS=overall	survival;	PD=progressive	disease;	PFS=progression-
free	survival;	QOL=quality	of	life;	RFS=relapse-free	survival;	SOC=standard	of	care.	
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Table	16:	Summary	of	the	main	sources	used	for	effectiveness	and	health-related	quality	of	life	
assumptions	in	the	identified	cost-effectiveness	analyses.	
	Article	 Effectiveness	 Health-related	quality	of	life	
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Aguiar	et	al.	2017	[69]	 x	 	 	 (x)	 	 x	 	 	 (x)	 x	

Aguiar	et	al.	2019	[70]	 x	 x	 x	 x	 	 	 	 	 	 x	

Beca	et	al.	2019	[80]	 x	 	 	 	 	 	 	 	 	 x	

Chiang	et	al.	2019	[72]	 x	 x	 x	 x	 	 x	 x	 x	 x	 x	

Garcia	de	Paredes	et	al.	2017	[73]	 x	 	 	 	 	 x	 	 	 	 	

Liu	et	al.	2019	[74]	 x	 x	 	 x	 	 	 	 	 	 x	

Ramamurthy	et	al.	2019	[75]	 x	 	 x	 	 	 x	 	 x	 	 x	

Sathianathen	et	al.	2019	[76]	 x	 x	 x	 x	 	 x	 	 x	 	 x	

Woods	et	al.	2018	[77]	 	 x	 	 	 	 	 x	 	 	 x	

Zhang	et	al.	2017	[78]	 	 x	 	 	 	 	 	 	 	 x	

Zheng	et	al.	2017	[79]	 x	 	 	 	 	 	 	 	 	 x	

*:	Aguiar	et	al.	2017	extracted	information	from	the	GETUG	12	trial,	which	included	non-metastatic	patients	with	a	high-risk	of	localized	
disease.	The	other	cost-effectiveness	analyses	extracted	information	from	the	GETUG-AFU	15	trial,	which	included	mHSPC.	
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Table	 17:	 Details	 on	 effectiveness	 and	 health-related	 quality	 of	 life	main	 sources	 used	 in	 the	
identified	cost-effectiveness	analyses.	
	Article	 Effectiveness	sources	 Health-related	quality	of	life	sources	
Aguiar	et	al.	2017	[69]	 GETUG	12	trial	(Fizazi	et	al.	2012)	

CHAARTED	trial	(Sweeney	et	al.	2015)	
	

GETUG	12	trial	(Fizazi	et	al.	2012)	

CHAARTED	trial	(Sweeney	2015)	

Konski	et	al.	2004	
Aguiar	et	al.	2019	[70]	 STAMPEDE	trial	(James	et	al.	2016,	James	et	

al.	2017)	

NMA	(Tan	et	al.	2018,	including	STAMPEDE,	

LATITUDE,	GETUG-AFU	15,	and	CHAARTED)	
	

Konski	et	al.	2004	
	

Beca	et	al.	2019	[80]	 CHAARTED	trial	(Sweeney	et	al.	2015	and	

2016,	Kyriakopoulos	et	al.	2018)	
	

Literature	review	(Bayoumi	et	al.	2000,	Lee	et	al.	

2014,	Hatoum	et	al.	2013,	Economic	evaluation	

of	Abiterone	Acetate	2012,	Collins	et	al.	2007)	

	
Chiang	et	al.	2019	[72]	 CHAARTED	(Kyriakopoulos	et	al.	2018),	

LATITUDE	(Fizazi	et	al.	2017),	STAMPEDE	

(James	et	al.	2016	and	2017),	and	GETUG	AFU	

15	(Gravis	et	al.	2016)		

NMA	including	CHAARTED,	LATITUDE,	

STAMPEDE	and	GETUG-AFU	15	(Feyerabend	et	

al.	2018),	CHAARTED	trial	(Morgans	et	al.	2018),	

Zhong	et	al.	2013,	Heijnsdijk	et	al.	2012	
Garcia	 de	 Paredes	 et	 al.	
2017	[73]	

CHAARTED	trial	(Sweeney	et	al.	2015)	

STAMPEDE	trial	(James	et	al.	2106)	

CHAARTED	trial	(Patrick-Miller	et	al.	2016)	

Liu	et	al.	2019	[74]	 NMA	including	9	RCTs	

MAB	vs.	ADT:	Crawford	et	al.	1990,	Denis	et	al.	

1998,	Eisenberger	et	al.	1998,	Tyrrell	et	al.	

2000,	Zalcberg	et	al.	1996,	Akaza	et	al.	2009	

	

ADT	+	docetaxel	vs.	ADT:		

CHAARTED	(Sweeney	et	al.	2016)	

GETUG-AFU	15	trial	(Gravis	et	al.	2016)	

STAMPEDE	(James	et	al.	2016)		

Heijnsdijk	et	al.	2012	

Stewart	et	al.	2005	

Ramamurthy	 et	 al.	 2019	
[75]	

CHAARTED	(Morgans	et	al.	2018)	and	

LATITUDE	(Chi	et	al.	2018)	

	

CHAARTED	(Morgans	et	al.	2018)	and	LATITUDE	
(Chi	et	al.	2018)	

Bayoumi	et	al.	2000,	Younis	et	al.	2000,	Zhong	et	

al.	2013	
Sathianathen	 et	 al.	 2019	
[76]	

Cochrane	Review	(Sathianathen	et	al.	2018)	

STAMPEDE	(James	et	al.	2016,	James	et	al.	

2017)	

CHAARTED	(Sweeney	et	al.	2015)	

LATITUDE	(Fizazi	et	al.	2017)	

GETUG-AFU	15	(Gravis	et	al.	2013,	Gravis	et	al.	

2016)	

	

CHAARTED	(Morgans	et	al.	2018)	and	LATITUDE	
(Chi	et	al.	2018)	
Heijnsdijk	et	al.	2012	

	

«Assumptions»	

Woods	et	al.	2018	[77]	 STAMPEDE	(James	et	al.	2016,	James	et	al.	

2015,	individual	patient	data),		

STAMPEDE	(James	et	al.	2016,	individual	patient	

data)	
Zhang	et	al.	2017	[78]	 STAMPEDE	(James	et	al.	2016)	 Lu	et	al.	2012	

Zheng	et	al.	2017	[79]	 CHAARTED	(Sweeney	et	al.	2015)	

	

Heijnsdijk	et	al.	2012	

Abbreviations:	ADT=androgen	deprivation	therapy;	MAB=maximum	androgen	blockade;	RCT=randomized	controlled	trial.	
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7.2.5 Measurement	of	cost	and	data	sources	
The	types	of	direct	costs	considered	varied	across	studies	and	are	summarized	in	Table	
18,	whereas	additional	details	and	main	sources	are	reported	in	Table	19.		
	
All	 cost-effectiveness	 analyses	 reported	 direct	 costs.	 Nine	 out	 of	 eleven	 studies	 also	
mentioned	the	inclusion	of	costs	for	post-progression	therapy	(only	Garcia	et	al.	2017	and	
Ramamurthy	et	al.	2017	did	not	mention	them),	seven	studies	included	costs	related	to	
AEs	[70,72,74–76,78,79],	and	six	studies	included	hospitalisation	costs	[74,76–80].	Other	
types	 of	 direct	 costs	 mentioned	 in	 the	 selected	 cost-effectiveness	 analyses	 included	
laboratory	 tests	 (in	 five	 studies),	 radiographic	 tests	 (5	 studies),	 physician	 visits	 (3	
studies),	end-of-life	treatments	(four	studies),	and	monitoring	(3	studies).	Woods	et	al.	
also	reported	direct	costs	for	life-extending	therapy	[77].	
	
Indirect	costs	or	analyses	from	a	societal	perspective	were	mentioned	by	only	four	studies	
[70,72,78,79].	However,	the	reporting	of	these	costs	was	particularly	unclear.	In	Aguiar	et	
al.	indirect	costs	were	mentioned	in	the	abstract	and	methods	but	were	not	described	in	
the	results	[70].	Chiang	et	al.	reported	indirect	cost	inputs	in	terms	of	patients’	time	and	
transportation	costs	to	hospital	[72].	Whereas	patients’	time	can	be	considered	as	indirect	
costs	 if	 the	 patients	 are	 still	working,	 transportation	 costs	 should	 be	 considered	 non-
medical	direct	costs.	The	studies	published	by	Zhang	et	al.	and	Zheng	et	al.	(both	from	the	
same	 research	 group	 in	 Sichuan,	 China)	 reported	 that	 costs	were	 calculated	 from	 the	
Chinese	 societal	 perspective	 [78,79].	 However,	 in	 Zhang	 et	 al.	 indirect	 costs	were	 not	
mentioned	nor	reported,	whereas	in	Zheng	et	al.	indirect	costs	included	costs	related	to	
AEs,	 calcium	 carbonate,	 and	 vitamin	D	 (which	 should	 have	 been	 considered	 as	 direct	
medical	costs).	Their	magnitude	was	negligible	if	compared	to	the	total	costs:	for	example,	
the	reported	indirect	costs	were	USD	0.40	for	AEs	(only	in	the	ADT	+	docetaxel	group),	
USD	4.18	for	calcium	carbonate,	and	USD	66.63	for	vitamin	D.	Considering	these	issues	in	
defining	 or	 transparently	 reporting	 indirect	 costs,	 it	 is	 probably	more	 appropriate	 to	
interpret	the	adopted	perspectives	as	healthcare	system	of	healthcare	payer	perspectives.	
	
The	main	sources	to	define	unit	costs	varied	considerably	across	studies	and	were	often	
poorly	or	not	reported	(Table	19).	The	most	detailed	source	descriptions	were	provided	
by	Beca	et	al.,	Ramamurthy	et	al.,	Sathianathen	et	al.,	and	Woods	at	al.	[75–77,80].	Three	
studies	used	hospital	data	as	main	source	of	unit	costs	[72,74,78].	Aguiar	et	al.	used	the	
Brazilian	discount	price	indices	for	both	of	their	studies	as	well	as	two	references	for	AE	
and	end-of-life	costs	in	their	most	recent	publication	[69,70].	Two	studies	did	not	report	
details	on	the	cost	sources	[73,79].	
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Table	18:	Summary	of	the	types	of	costs	used	in	the	identified	cost-effectiveness	analyses.	
	Article	 Direct	costs	
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Aguiar	et	al.	2017	[69]	 x	 x	 	 	 	 	 	 	 	 	

Aguiar	et	al.	2019	[70]	 x	 x	 	 	 	 	 x	 	 x	 x	

Beca	et	al.	2019	[80]	 x	 x	 x	 	 	 	 	 	 	 x	

Chiang	et	al.	2019	[72]	 x	 x	 	 x	 x	 x	 x	 	 x	 	

Garcia	de	Paredes	et	al.	2017	[73]	 x	 	 	 	 	 	 	 	 	 	

Liu	et	al.	2019	[74]	 x	 x	 x	 x	 	 	 x	 	 	 	

Ramamurthy	et	al.	2019	[75]	 x	 	 	 x	 x	 x	 x	 	 	 	

Sathianathen	et	al.	2019	[76]	 x	 x	 x	 	 	 x	 x	 	 x	 	

Woods	et	al.	2018	[77]	 x	 x	 x	 	 x	 	 	 x	 x	 x	

Zhang	et	al.	2017	[78]	 x	 x	 x	 x	 x	 	 x	 	 	 	

Zheng	et	al.	2017	[79]	 x	 x	 x	 x	 x	 	 x	 	 	 	

	
	
Table	 19:	 Additional	 details	 on	 types	 of	 costs	 and	 main	 sources	 used	 in	 the	 identified	 cost-
effectiveness	analyses.	
Article	 Type	of	costs	 Sources	
Aguiar	et	al.	2017	[69]	 Direct	costs	

Drugs	
Post-progression	therapy	

Drug	costs:	Brazilian	discount	price	index		

Aguiar	et	al.	2019	[70]	 Direct	costs	
Drugs	
Adverse	effects	
Post-progression	drugs		
End-of-life	
Monitoring	
	
Indirect	costs	mentioned	but	not	clearly	
reported	

Drug	costs:	Brazilian	discount	price	index	
	
AE	costs:	Hurvitz	et	al.	2014	
	
End-of-life	costs:	Dixon	et	al.	2009	
	

Beca	et	al.	2019	[80]	 Direct	costs	
Drugs	
Post-progression	drugs		
Monitoring	
Hospitalisation	due	to	adverse	effects	
(neutropenia)	

Drug	costs:	Ontario	Drug	Benefit	Formulary;	pan-
Canadian	Oncology	Drug	Review	Final	Economic	
Guidance	Report	Enzalutamide	
Monitoring:	Cancer	Care	Ontario	
Hospitalisation	costs:	Lathias	et	al.	2010	
	

Chiang	et	al.	2019	[72]	 Direct	costs	
Drugs	
Post-progression	drugs		
Physician	visits	
Hospitalisation	
Laboratory	tests	
Radiographic	tests	
Palliative	treatment	
	
Indirect	costs	
Time	and	transportation	costs	*	

Direct	costs	
Hospital	Authority.	List	of	private	charges:	Hong	Kong	
Special	Administrative	Region.	2019.	
	
Indirect	costs	
Census	and	Statistics	Department.	Women	and	men	in	
Hong	Kong	key	statistics	(2017	edition)	
Woo	et	al.	2007	

Garcia	de	Paredes	et	al.	
2017	[73]	

Direct	costs	
Drugs	only	

Sources	not	reported	

Liu	et	al.	2019	[74]	 Direct	costs	
Drugs	
Post-progression	drugs	
Hospitalisation	

China	Hospital	Pharmaceutical	Audit	(CHPA)	database	
(no	reference	provided).	
	
Interviews	with	clinicians	from	five	major	
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Laboratory	test	
Adverse	effects	

cities	in	China	(Beijing,	Shanghai,	Wuhan,	Chengdu	and	
Guangzhou)	

Ramamurthy	et	al.	
2019	[75]	

Direct	costs	
Drugs	
Physician	visits	
Laboratory	tests	
Radiographic	tests	
Adverse	effects	
	

Access	Pharmacy	drug	monograph	database	
(https://accesspharmacy.mhmedical.	
com/drugs.aspx)	
Centers	for	Medicare	&	Medicaid	Services:	Medicare	
physician	fee	schedule	
Centers	for	Medicare	&	Medicaid	Services:	Clinical	
laboratory	fee	schedule	files	
Lyman	et	al.	2009	

Sathianathen	et	al.	
2019	[76]	

Direct	costs	
Drugs	
Post-progression	treatment	
End-of-life	(including	hospitalisation,	
visits,	and	outpatient	procedures)	

Red	Book	
CHAARTED/LATITUDE	(Sweeney	et	al.	2015,	Fizazi	et	al.	
2017)	
Chastek	et	al.	2012	

Woods	et	al.	2018	[77]	 Direct	costs	
Drugs	
Disease	management	(including	hormone	
therapy,	post-progression	drugs,	
radiotherapy,	procedures,	hospitalisation)	
Adverse	effects	
	
Monitoring	
Life-extending	therapy	
End-of-life		

STAMPEDE	individual	patient	data.	
British	National	Formulary	
UK	Government.	Drugs	and	pharmaceutical	electronic	
market	information	(eMit).	
NICE	appraisal	
NHS	reference	costs	2014	to	2015.	Department	of	Health.	
Curtis	et	al.	2015	
Round	et	al.	2015	
Clinical	opinion	

Zhang	et	al.	2017	[78]	 Direct	costs	
Drugs	
Post-progression	drugs	
Radiotherapy	
Tests	
Hospitalisation	
Adverse	effects	
	
Indirect	costs	not	mentioned	despite	the	
declared	societal	perspective	

West	China	Hospital,	Sichuan	University,	China	

Zheng	et	al.	2017	[79]	 Direct	costs	
Drugs	
Post-progression	drugs	
Tests	
Hospitalisation	
Adverse	effects	
	
Indirect	costs	“related	to	AEs,	calcium	
carbonate	and	vitamin	D	costs”.	*	

Sources	not	reported	

Abbreviations:	NICE=National	Institute	for	Health	and	Care	Excellence;	NHS=National	Health	Service;	UK=United	Kingdom.	
*	The	categorizations	of	costs	as	‘indirect’	stem	from	the	authors	of	the	reported	studies.	
	

	

7.2.6 Results	of	the	identified	health-economic	studies	and	differences	observed	
between	studies	

The	 results	 of	 eight	 out	 of	 eleven	 cost-effectiveness	 studies	 described	 in	 the	 previous	
section	 are	 reported	 in	 Table	 20	 [72,74–80].	 The	 results	 of	 three	 cost-effectiveness	
analyses	were	not	reported	in	the	table	since	the	provided	information	was	considered	
insufficient	[69,70,73].	In	the	study	published	in	2017,	Aguiar	et	al.	did	not	clearly	specify	
the	target	population,	the	study	perspective	was	unknown,	intervention	and	comparator	
were	poorly	described,	and	discount	rate	and	time	horizon	were	not	provided.	Moreover,	
measurement	of	 effectiveness	 as	well	 as	 estimating	 resources	 and	 costs	were	unclear.	
Finally,	the	mean	values	(costs	and	QALYs)	for	each	intervention	were	not	reported	(only	
incremental	costs	and	QALY	difference	were	provided).	In	the	study	published	in	2019,	
Aguiar	 et	 al.	 did	 not	 clearly	 specify	 the	 target	 population	 nor	 the	 study	 perspective.	
Estimating	 resources	 and	 costs	 as	 well	 as	 mean	 values	 (costs	 and	 QALYs)	 for	 each	
intervention	were	not	reported	(again,	only	incremental	costs	and	QALY	difference	were	
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provided).	 In	 the	 study	 published	 by	 Garcia	 de	 Paredes	 et	 al.	 study	 perspective,	 time	
horizon,	and	discount	rate	were	not	reported.	Estimating	resources	and	costs	were	not	
clearly	 described	 and	mean	 values	 (costs	 and	 QALYs)	 for	 each	 intervention	were	 not	
reported	(only	incremental	costs	and	incremental	life	years	gained	were	provided).	
	
In	eight	studies	ADT	+	docetaxel	was	compared	with	ADT	alone	[72,74–80].	Two	studies	
compared	ADT	+	abiraterone	with	ADT	+	docetaxel	[72,76],	whereas	one	study	compared	
ADT	+	abiraterone	with	ADT	alone	[75].		
	
To	facilitate	the	comparison	of	the	results	across	studies,	 in	Table	21	the	results	of	the	
eight	cost-effectiveness	analyses	were	ordered	according	to	treatment	comparison	(ADT	
+	docetaxel	vs.	ADT	alone,	ADT	+	abiraterone	vs.	ADT	+	docetaxel,	ADT	+	abiraterone	vs.	
ADT	alone,	other).	Moreover,	the	currencies	used	in	Beca	et	al,	Liu	et	al.,	and	Woods	et	al.	
were	 changed	 to	USD	according	 to	 the	 exchange	 rate	of	 the	 costing	 year	 (but	without	
correction	using	purchasing	power	parities	or	healthcare	expenditure	levels)	[74,77,80].	
The	mean	costs	for	the	investigated	treatments	varied	considerably	across	the	selected	
cost-effectiveness	 analyses.	 For	 docetaxel,	 the	 mean	 costs	 ranged	 from	 USD	 26,450	
(Ramamurthy	et	al.	2019,	US,	3-year	time	horizon)	to	USD	216,057	(Sathianathen	et	al.	
2019,	 US,	 lifetime	 horizon)	 [75,76].	 Abiraterone	 costs	 ranged	 from	 USD	 226,183	
(Ramamurthy	et	al.	2019,	US,	3-year	time	horizon)	to	USD	669,177	(Sathianathen	et	al.	
2019,	 US,	 lifetime	 horizon),	 whereas	 costs	 for	 ADT	 alone	 therapies	 ranged	 from	 USD	
10,350	(Ramamurthy	et	al.	2019,	US,	3-year	time	horizon)	to	USD	205,573	(Sathianathen	
et	al.	2019,	US,	lifetime	horizon).	Such	variability	between	cost	differences	between	cost-
effectiveness	 studies	 may	 be	 explained	 by	 different	 time	 horizons	 of	 the	 analyses,	
different	 types	 of	 direct	 costs	 included,	 and	 different	 unit	 costs.	 Despite	 such	 large	
variation	in	the	mean	treatment	costs,	the	cost	differences	between	ADT	+	docetaxel	and	
ADT	alone	were	small,	ranging	from	USD	2,057	(Wood	et	al.	2018,	UK,	lifetime	horizon)	
to	USD	19,837	(Beca	et	al.	2017,	Canada,	15-year	time	horizon)	[77,80].	In	contrast,	the	
difference	between	ADT	+	abiraterone	and	ADT	+	docetaxel	was	more	pronounced	and	
ranged	from	USD	199,733	(Ramamurthy	et	al.	2019,	3-year	time	horizon)	to	USD	453,120	
(Sathianathen	et	al.	2019,	 lifetime	horizon)	 [75,76].	Similar	differences	were	 found	 for	
ADT	+	abiraterone	compared	to	ADT	alone.	
	
Mean	 absolute	 QALYs	 lived	 per	 treatment	 option	 showed	 large	 variations	 across	 the	
selected	 cost-effectiveness	 analyses.	 For	 docetaxel,	 mean	 QALYs	 ranged	 from	 1.53	
(Ramamurthy	et	al.	2019,	3-year	time	horizon)	to	5.03	(Liu	et	al.	2019,	lifetime	horizon)	
[74,75].	For	abiraterone,	mean	QALYs	ranged	from	1.73	(Ramamurthy	et	al.	2019,	3-year	
time	horizon)	to	4.37	(Chiang	et	al.	2019,	lifetime	horizon),	whereas	the	mean	QALYs	for	
ADT	treatment	alone	ranged	from	1.21	(Ramamurthy	et	al.	2019,	3-year	time	horizon)	to	
4.02	(Liu	et	al.	2019,	lifetime	horizon)	[72,74,75].	Beside	the	use	of	different	sources	and	
assumptions	 to	 define	 utilities,	 the	 time	 horizons	 of	 the	 conducted	 cost-effectiveness	
analyses	 presumably	 had	 a	 high	 impact	 on	 such	 differences.	 In	 fact,	 the	mean	 QALYs	
gained	tended	to	be	higher	in	analyses	performed	for	a	lifetime	horizon.	
	
QALY	 differences	 between	 treatment	 options	 also	 showed	 large	 variations:	 for	 ADT	 +	
docetaxel	compared	to	ADT	alone,	QALY	differences	ranged	from	0.20	QALYs	(Zhang	et	
al.	2017,	20-year	time	horizon)	to	1.06	QALYs	(Beca	et	al.	2017,	15-year	time	horizon)	
[78,80].	For	ADT	+	abiraterone	compared	 to	ADT	+	docetaxel	 the	difference	was	even	
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larger,	ranging	from	0.20	QALYs	(Ramamurthy	et	al.	2019,	3-year	time	horizon)	to	1.54	
QALYs	(Sathianathen	et	al.	2019,	lifetime	horizon)	[75,76].	These	differences	were	only	
partially	explained	by	the	time	horizons	of	 the	analyses:	among	the	studies	adopting	a	
lifetime	horizon,	the	QALY	differences	between	ADT	+	docetaxel	and	ADT	alone	were	0.30	
QALYs	in	Sathianathen	et	al.	2019,	0.51	QALYs	in	Woods	et	al.	2018,	0.79	QALYs	in	Chiang	
et	al.	2019,	and	1.01	QALYs	in	Liu	et	al.	2019	[72,74,76,77].		
	
The	 ICERs	of	ADT	+	docetaxel	compared	 to	ADT	alone	ranged	 from	USD	4,033	 to	USD	
(Woods	et	al.	2018,	lifetime	horizon)	to	USD	50,489	(Ramamurthy	et	al.	2019,	3-year	time	
horizon)	[75,77].	The	ICERs	of	ADT	+	abiraterone	compared	to	ADT	+	docetaxel	ranged	
from	 USD	 295,212	 (Sathianathen	 et	 al.	 2019,	 lifetime	 horizon)	 to	 USD	 1,009,975	
(Ramamurthy	 et	 al.	 2019,	 3-year	 time	 horizon)	 [75,76].	 Finally,	 the	 ICERs	 for	 ADT	 +	
abiraterone	compared	to	ADT	alone	ranged	from	USD	188,085	(Chiang	et	al.	2009,	lifetime	
horizon)	to	USD	415,063	(Ramamurthy	et	al.	2019,	3-year	time	horizon)	[72,75].		
	
One	of	the	factors	that	mostly	influenced	the	ICERs	of	ADT	+	abiraterone	compared	to	ADT	
+	docetaxel	was	the	drug	costs.	For	example,	the	unit	costs	for	the	drugs	in	Chiang	et	al.	
were	 USD	 4,302	 per	 month	 for	 abiraterone	 and	 USD	 1,208	 per	 3-weekly	 cycle	 for	
docetaxel	[72].	In	Ramamurthy	et	al.	abiraterone	costed	USD	9,368	per	month,	whereas	
docetaxel	 costs	 were	 estimated	 at	 USD	 1,576	 per	 3-weekly	 cycle	 [75].	 Finally,	 in	
Sathianathen	et	al.	 the	cost	difference	was	even	higher,	with	USD	9,399	per	month	 for	
abiraterone	and	only	USD	550	per	month	for	docetaxel	[76].	
	
Table	20:	Results	of	eligible	health-economic	evaluation,	as	originally	reported	by	the	authors.	

Study,	 perspective	 *	
(currency)	

Costs	
intervention	

Costs	
comparator	

QALYs	
intervention	

QALYs	
comparator	

ICER	(costs	per	
QALY)	

Incremental	cost	 Incremental	QALYs	
	

Beca	et	al.	2019,	
Public	payer	(CAD	2017)	
ADT	+	docetaxel	vs.	ADT	

140,183	 114,426	 3.915	 2.852	 24,226	
25,757	 1.063	

	

Chiang	et	al.	2019,	
Societal	(USD	2017)	
ADT	+	abiraterone	vs.	
ADT	

343,146	 45,971	 4.37	 2.79	 188,085	
297,175	 1.58	

	

Chiang	et	al.	2019,	
Societal	(USD	2017)	
ADT	+	abiraterone	vs.	
ADT	+	docetaxel	

343,146	 57,334	 4.37	 3.57	 361,439	
285,535	 0.79	

	

Chiang	et	al.	2019,	
Societal	(USD	2017)	
ADT	+	docetaxel	vs.	ADT	

57,334	 45,971	 3.57	 2.79	 14,397	
11,228	 0.79	

	

Liu	et	al.	2019,	Healthcare	
(CNY	2017)	
ADT	+	docetaxel	vs.	ADT	

424,342	 326,771	 5.03	 4.02	 96,571	
97,571	 1.01	 	

Liu	et	al.	2019,	Healthcare	
(CNY	2017)	
ADT	+	docetaxel	vs.	ADT	+	
MAB	

424,342	 384,557	 5.03	 4.44	 57,786	
39,785	 0.59	 	

384,557	 326,771	 4.44	 4.02	 39,785	
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Liu	et	al.	2019,	Healthcare	
(CNY	2017)	
ADT	+	MAB	vs.	ADT	

57,786	 0.42	 	

Ramamurthy	et	al.	2019,	
Payer	(USD	2018)	
ADT	+	docetaxel	vs.	ADT	

26,450	 10,350	 1.53	 1.21	 50,489	
16,100	 0.32	 	

Ramamurthy	et	al.	2019,	
Payer	(USD	2018)	
ADT	+	abiraterone	vs.	
ADT	

226,183	 10,350	 1.73	 1.21	 415,063	
215,833	 0.52	 	

Ramamurthy	et	al.	2019,	
Payer	(USD	2018)	
ADT	+	abiraterone	vs.	
ADT	+	docetaxel	

226,183	 26,450	 1.73	 1.53	 1,009,975	
199,733	 0.20	 	

Sathianathen	et	al.	2019,	
Payer	(USD	2017)	
ADT	+	docetaxel	vs.	ADT	

216,057	 205,573	 2.737	 2.435	 34,723	
10,483	 0.302	 	

Sathianathen	et	al.	2019,	
Payer	(USD	2017)	
ADT	+	abiraterone	vs.	
ADT	

669,177	 205,573	 4.272	 2.435	 252,370	
463,604	 1.837	 	

Sathianathen	et	al.	2019,	
Payer	(USD	2017)	
ADT	+	abiraterone	vs.	
ADT	+	docetaxel	

669,177	 216,057	 4.272	 2.737	 295,212	
453,120	 1.535	 	

Woods	et	al.	2018,	
Healthcare	(GBP	
2015/2016)	
SOC	+	docetaxel	vs.	SOC	

55,253	 52,466	 3.51	 3.01	 5,514	
2,787	 0.51	 	

Zhang	et	al.	2017,	Societal	
(USD	?)		
ADT	+	docetaxel	vs.	ADT	

28,765	 20,969	 2.85	 2.65	 38,977	
7,796	 0.20	 	

Zheng	et	al.	2017,	Societal	
(USD	2015)	
ADT	+	docetaxel	vs.	ADT	

27,087	 14,269	 2.74	 2.26	 26,702	
12,818	 0.48	 	

Abbreviations:	 ADT=androgen	 deprivation	 therapy;	 CAD=Canadian	 dollar;	 CNY=Chinese	 Yuan;	 GBP=Pound	 sterling;	
ICER=Incremental	 cost	 effectiveness	 ratio;	MAB=maximum	androgen	 blockade;	 nr=not	 reported;	 QALY=quality	 adjusted	 life	 year;	
USD=United	States	Dollars	
*	Perspective	as	reported	by	the	authors	of	the	reported	studies.	

	
	
Table	21:	Results	of	eligible	health-economic	evaluation	in	USD,	ordered	according	to	treatment	
comparison.	
Study,	 perspective	 *	
(currency)	

Costs	
intervention	

Costs	
comparator	

QALYs	
intervention	

QALYs	
comparator	

ICER	(costs	per	
QALY)	

Incremental	cost	 Incremental	QALYs	
	

Beca	et	al.	2019,	
Public	payer	(USD	2017)	
ADT	+	docetaxel	vs.	ADT	

107,966	 88,128	 3.915	 2.852	 18,662	
19,837	 1.063	

	

Chiang	et	al.	2019,	
Societal	(USD	2017)	
ADT	+	docetaxel	vs.	ADT	

57,334	 45,971	 3.57	 2.79	 14,397	
11,228	 0.79	
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Liu	et	al.	2019,	Healthcare	
(USD	2017)	
ADT	+	docetaxel	vs.	ADT	

62,801	 48,361	 5.03	 4.02	 14,297	
14,440	 1.01	 	

Ramamurthy	et	al.	2019,	
Payer	(USD	2018)	
ADT	+	docetaxel	vs.	ADT	

26,450	 10,350	 1.53	 1.21	 50,489	
16,100	 0.32	 	

Sathianathen	et	al.	2019,	
Payer	(USD	2017)	
ADT	+	docetaxel	vs.	ADT	

216,057	 205,573	 2.737	 2.435	 34,723	
10,483	 0.302	 	

Woods	et	al.	2018,	
Healthcare	(USD	
2015/2016)	
SOC	+	Docetaxel	vs.	SOC	

40,777	 38,720	 3.51	 3.01	 4,033	
2,057	 0.51	 	

Zhang	et	al.	2017,	Societal	
(USD	nr)		
ADT	+	docetaxel	vs.	ADT	

28,765	 20,969	 2.85	 2.65	 38,977	
7,796	 0.20	 	

Zheng	et	al.	2017,	Societal	
(USD	2015)	
ADT	+	docetaxel	vs.	ADT	

27,087	 14,269	 2.74	 2.26	 26,702	
12,818	 0.48	 	

Chiang	et	al.	2019,	
Societal	(USD	2017)	
ADT	+	abiraterone	vs.	ADT	
+	docetaxel	

343,146	 57,334	 4.37	 3.57	 361,439	
285,535	 0.79	

	

Ramamurthy	et	al.	2019,	
Payer	(USD	2018)	
ADT	+	abiraterone	vs.	ADT	
+	docetaxel	

226,183	 26,450	 1.73	 1.53	 1,009,975	
199,733	 0.20	 	

Sathianathen	et	al.	2019,	
Payer	(USD	2017)	
ADT	+	abiraterone	vs.	ADT	
+	docetaxel	

669,177	 216,057	 4.272	 2.737	 295,212	
453,120	 1.535	 	

Chiang	et	al.	2019,	
Societal	(USD	2017)	
ADT	+	abiraterone	vs.	ADT	

343,146	 45,971	 4.37	 2.79	 188,085	
297,175	 1.58	

	

Ramamurthy	et	al.	2019,	
Payer	(USD	2018)	
ADT	+	abiraterone	vs.	ADT	

226,183	 10,350	 1.73	 1.21	 415,063	
215,833	 0.52	 	

Sathianathen	et	al.	2019,	
Payer	(USD	2017)	
ADT	+	abiraterone	vs.	ADT	

669,177	 205,573	 4.272	 2.435	 252,370	
463,604	 1.837	 	

Liu	et	al.	2019,	Healthcare	
(USD	2017)	
ADT	+	docetaxel	vs.	MAB	

62,801	 56,913	 5.03	 4.44	 9,980	
5,888	 0.59	 	

Liu	et	al.	2019,	Healthcare	
(USD	2017)	
ADT	+	MAB	vs.	ADT	

56,913	 48,361	 4.44	 4.02	 20,362	
8,552	 0.42	 	

Applied	exchange	rates:	USD	1=	CAD	1.2984	(Beca	2019)	=	CNY	6.7569	(Liu	2019)	=	GBP	1.3555	(Woods	2018)	(www.federalreserve.gov)	
Abbreviations:	ADT=androgen	deprivation	therapy;	CAD=Canadian	dollar;	CNY=Chinese	Yuan;	GBP=Pound	sterling;	ICER=Incremental	cost	
effectiveness	ratio;	MAB=maximum	androgen	blockade;	nr=not	reported;	QALY=quality	adjusted	life	year;	USD=United	States	Dollars	
*	Perspective	as	reported	by	the	authors	of	the	reported	studies.	
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7.2.7 Sensitivity	analyses	within	cost-effectiveness	studies	
Sensitivity	 analyses	were	performed	 in	 all	 cost-effectiveness	 studies	 to	 investigate	 the	
robustness	 of	 the	 models	 and	 identify	 the	 most	 influential	 input	 parameters.	 Seven	
studies	 reported	 conducting	 one-way	 sensitivity	 analyses	 [70,75–80],	 six	 reported	
probabilistic	 sensitivity	 analyses	 [69,72,76–79],	 and	 two	 reported	 scenario	 analyses	
[69,80].	
	
Among	 the	eight	 cost-effectiveness	 studies	 that	were	 considered	eligible	 there	was	no	
agreement	on	the	most	influential	input	parameter.	The	parameters	that	were	most	often	
reported	to	have	a	relevant	impact	on	cost-effectiveness	included	the	costs	of	treatments	
[75,78–80],	 the	 transition	 probabilities	 from	 progression-free	 disease	 to	 progressive	
disease	[72,76,78],	survival	assumptions	[75,80],	and	utilities	scores	[74,75,78].	
	
Beca	 et	 al.	 conducted	 a	 series	 of	 one-way	 sensitivity	 analyses	 to	 evaluate	 each	model	
parameter	[80].	The	model	was	most	sensitive	to	the	cost	of	treatment	and	management	
in	the	CRPC	health	state,	with	lower	costs	improving	the	cost-effectiveness	of	the	initial	
intervention,	 as	well	 as	 the	 survival	 distributions	 chosen	 for	 CRPC	 and	OS	 curves.	 All	
scenario	 analyses	 and	 sensitivity	 analyses	 produced	 ICERs	 below	 USD	 35,000/QALY	
gained.	
	
The	one-way	sensitivity	analysis	conducted	by	Chiang	et	al.	suggested	that	parameters	
relating	 to	natural	history,	particularly	 the	 transition	 from	progression-free	disease	 to	
disease	progression,	were	the	most	more	influential	[72].	The	ICERs	remained	high	(from	
less	 than	 USD	 300,000/QALY	 to	 more	 than	 USD	 800,000/QALY)	 when	 switching	 the	
parameters	to	corresponding	plausible	limits	(for	most	variables	a	variation	by	±25%	was	
applied).	
	
In	their	sensitivity	analysis,	Liu	et	al.	varied	the	costs	of	AEs	by	±50%	and	those	of	the	
other	 parameters	 by	 ±	 20%	 [74].	 The	 results	 showed	 that	 the	 HR	 values	 from	 the	
performed	NMA	and	the	utility	values	had	significant	impact	on	the	lifetime	results.	Other	
parameters,	such	as	drug	dosage	and	unit	costs,	had	little	impact	on	the	results.	
	
One-way	sensitivity	analyses	in	Ramamurthy	et	al.	demonstrated	that	the	model	was	most	
sensitive	 to	 changes	 in	 survival	 probabilities,	 costs	 of	 abiraterone	 and	 docetaxel,	 and	
higher	utilities	for	abiraterone	(ICERs	for	ADT	+	abiraterone	vs.	ADT	+	docetaxel	ranged	
from	 about	 USD	 300,000/QALY	 to	 USD	 1,800,800)	 [75].	 Even	 at	 a	 willingness-pay-
threshold	 of	 USD	 150,000/QALY,	 abiraterone	 remained	 highly	 unlikely	 to	 be	 cost-
effective	(docetaxel	remained	cost-effective	in	99.5%	of	sampled	parameters	at	the	USD	
150,000/QALY	threshold).	Using	a	 threshold	of	USD	1,000,000/QALY,	abiraterone	was	
cost-effective	in	47.7%	of	the	simulated	scenarios.	
	
The	model	 of	 Sathianathen	 et	 al.	 was	 sensitive	 to	 the	 HR	 for	 disease	 progression	 for	
docetaxel	but	not	to	the	HR	for	abiraterone	[76].	The	one-way	sensitivity	analysis	for	ADT	
+	 abiraterone	 vs.	 ADT	 alone	 showed	 ICERs	 ranging	 from	 USD	 198,920/QALY	 to	 USD	
386,257/QALY.	In	a	threshold	analysis,	the	cost	of	abiraterone	had	to	be	below	USD	3,114	
per	month	before	it	became	a	high-value	treatment	option	(ICER	USD	96,810/QALY).	
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In	Woods	 et	 al.	 the	 probabilistic	 sensitivity	 analysis	 indicated	 a	 very	 high	 probability	
(>99%)	 that	docetaxel	 is	 cost-effective	 in	both	non-metastatic	and	metastatic	prostate	
cancer	[77].	The	ICERs	in	the	sensitivity	analyses	ranged	from	GBP	4,911/QALY	to	GBP	
18,342	(i.e.	from	USD	3,623/QALY	to	USD	13,534/QALY).	
	
To	evaluate	the	impact	of	essential	variables	on	the	robustness	of	the	analysis,	Zhang	et	
al.	performed	one-way	sensitivity	analyses	by	varying	essential	parameters	by	±30%	[78].	
The	 results	 of	 the	 model	 were	 mostly	 influenced	 by	 the	 duration	 of	 the	 failure-free	
survival	(FFS)	health	state,	cost	of	ADT,	and	utility	of	FFS	state.	Less	sensitive	variables	
included	 cost	 of	 progressive	 disease	 state,	 cost	 of	 tests,	 cost	 of	 docetaxel,	 cost	 of	
radiotherapy,	cost	of	zoledronic	acid,	and	utility	of	PD	state.	
	
Zheng	 et	 al.	 performed	 one-way	 sensitivity	 analyses	 by	 varying	 input	 parameters	 by	
±20%	[79].	Changes	in	costs	for	docetaxel	had	the	greatest	impact	on	the	results	(ICERs	
ranged	from	ca.	USD	24,000	to	USD	30,500).	

7.3 Summary	of	the	published	literature	
Among	the	eleven	studies	included	in	this	systematic	review,	six	studies	compared	the	
combination	of	ADT	+	docetaxel	with	ADT	treatment	alone	[69,73,77–80]	and	four	studies	
compared	ADT	+	abiraterone	with	ADT	+	docetaxel	or	ADT	alone	[70,72,75,76].	One	study,	
while	primarily	focusing	on	MAB,	also	provided	a	comparison	of	ADT	+	docetaxel	and	ADT	
alone	[74].	
	
Almost	all	clinical	effectiveness	assumptions	used	in	the	health	economic	models	were	
based	on	RCTs	also	covered	 in	 the	clinical	part	of	 this	HTA.	 In	contrast,	 the	sources	of	
health-related	quality	of	life	assumptions	were	more	heterogeneous	and	included	several	
publications	not	related	to	the	RCTs	included	in	the	clinical	assessment.	
	
The	 quality	 of	 reporting	 according	 to	 the	 CHEERS	 checklist	 was	 very	 heterogeneous.	
Among	the	eight	studies	having	a	good	reporting	quality	(i.e.	providing	information	on	
more	 than	 80%	 of	 the	 CHEERS	 checklist	 items),	 four	 studies	 were	 performed	 for	 a	
jurisdiction	with	broadly	similar	socioeconomic	characteristics	as	Switzerland	(Beca	et	al.	
2019	in	Canada,	Ramamurthy	et	al.	2019	and	Sathianathen	et	al.	2019	in	the	US,	and	Wood	
et	al.	2018	in	the	UK)	[75–77,80],	whereas	the	other	were	conducted	in	China	or	Hong	
Kong	[72,74,78,79].	
	
Despite	 the	 high	 heterogeneity,	 the	 results	 of	 the	 selected	 cost-effectiveness	 analyses	
seem	to	suggest	that	ADT	+	docetaxel	may	be	cost-effective	if	compared	to	ADT	alone,	with	
ICERs	 ranging	 from	 USD	 4,033	 (Woods	 et	 al.	 2018,	 lifetime	 horizon)	 to	 USD	 50,489	
(Ramamurthy	et	al.	2019,	3-year	time	horizon)	per	QALY	gained.	All	studies	comparing	
ADT	+	abiraterone	to	ADT	alone	or	ADT	+	docetaxel	concluded	that	ADT	+	abiraterone	
was	not	cost-effective,	with	ICERs	far	above	USD	100,000	per	QALY	gained.	One	of	the	
factors	 that	 mostly	 influenced	 the	 ICERs	 of	 ADT	 +	 abiraterone	 compared	 to	 ADT	 +	
docetaxel	 was	 the	 drug	 costs:	 in	 all	 cost-effectiveness	 analyses,	 abiraterone	 costed	
multiple	times	more	than	docetaxel.	
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We	identified	no	studies	investigating	the	cost-effectiveness	of	ADT	+	enzalutamide,	ADT	
+	apalutamide,	or	ADT	+	radiotherapy	compared	to	ADT	alone.	
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8 Cost-Effectiveness	Analysis	
8.1 Aim	and	key	data	sources	
We	investigated	the	cost-effectiveness	of	ADT	in	combination	with	docetaxel,	abiraterone,	
enzalutamide,	or	apalutamide,	compared	with	each	other	and	to	ADT	alone.	We	did	not	
include	local	radiotherapy	of	the	primary	prostatic	tumour	with	external	beam	radiation	
therapy	(EBRT)	because	it	is	often	employed	on	top	of	systemic	treatment	(supplemental	
treatment)	and	is	recommended	primarily	in	de	novo	low-volume	mHSPC	patients	(ESMO,	
AUA	and	S3	guidelines	as	well	as	consensus	panels	[4,22,44–46]).	
	
To	obtain	 the	 information	required	 for	 the	health	economic	analysis	and	 to	determine	
current	practices	in	Switzerland,	we	performed	the	systematic	health	economic	literature	
review	reported	in	chapter	7	and	consulted	with	two	medical	experts	in	the	field.	Drug	
prices,	 inpatient	and	outpatient	costs	were	sourced	from	official	and	publicly	available	
Swiss	sources.	We	used	published	health	state	utility	values,	and	based	AE	rates	on	the	
meta-analysis	of	published	AE	probabilities	reported	in	the	clinical	part	of	this	HTA.	We	
performed	a	meta-analysis	 to	create	pooled	OS	and	PFS	curves	 for	ADT	treatment	and	
used	HRs	both	from	the	NMA	reported	in	the	clinical	part	and	from	a	Cox	mixed	effects	
model	analysis	of	re-created	IPD.	
	
In	summary,	we	considered	the	following	sources:	

• The	clinical	systematic	review	and	NMA	part	of	this	assessment		
• The	results	of	our	economic	systematic	literature	review		
• A	meta-analysis	of	pooled	and	extrapolated	OS	and	PFS	curves	under	ADT	treatment	

based	on	published	OS	and	PFS	curves	which	we	re-created	and	analysed	
• HR	estimates	based	on	our	IPD	meta-analysis	and	the	above-mentioned	NMA		
• Published	 utilities	 and	 AEs	 (meta-analysis	 of	 clinical	 assessment)	 from	 the	

international	literature	
• The	Swiss	TARMED	reimbursement	system	for	outpatient	physician	care	[84]	
• The	Swiss	diagnosis	related	group	(DRG)	system	for	inpatient	care	[85]	
• Drug	unit	costs	from	the	Swiss	specialty	list	[86]	
• Inputs	from	two	Swiss	clinical	experts	in	this	field	
• Additional	 targeted	searches,	 complemented	with	hand-searches	of	grey	 literature	

and	 the	 World	 Wide	 Web	 (non-systematic	 searches)	 in	 order	 to	 identify	 health	
resource	use	and	costs	that	were	not	available	from	the	above-mentioned	sources.	

	

8.2 Methods	1	–	Decision	problem	and	approach	to	modelling	
8.2.1 Patients	and	decision	problem	
The	patients	and	decision	problem	of	the	cost-effectiveness	analysis	generally	follow	the	
PICO	 reported	 in	 chapter	 4.	 A	 few	 additional	 specifications	 were	 required	 for	
operationalisation,	as	detailed	below.	
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8.2.1.1 Population	

We	modelled	a	patient	population	of	adult	men	with	mHSPC	and	a	median	starting	age	of	
67	years,	who	have	not	previously	undergone	 systemic	 therapy,	 similar	 to	 the	patient	
characteristics	of	the	STAMPEDE	subpopulation	with	metastatic	disease	as	outlined	e.g.	
in	Clarke	et	al.	[8].	
	

8.2.1.2 Comparator	

ADT,	as	detailed	in	the	PICO;	see	section	4.3.	

	

8.2.1.3 Interventions	

We	analysed	four	intervention	strategies:	ADT	treatment	plus	docetaxel	or	ADT	plus	one	
of	three	new	hormonal	therapies	(abiraterone,	enzalutamide,	apalutamide),	as	detailed	in	
the	PICO	section	4.2.	

• ADT	 +	 docetaxel	 (75mg/square	 meter	 (!!)	 of	 body-surface	 area	 (BSA)	
intravenous	 (i.v.)	 every	 3	 weeks	 for	 6	 cycles	 Taxotere®,	 Sanofi-Aventis)	 +	
Prednisone	10mg/day	during	6	cycles	

• ADT	+	abiraterone	acetate	(1,000mg/day,	Zytiga®)	+	Prednisone	5mg/day	
• ADT+	enzalutamide	(160mg/day,	Xtandi®)	
• ADT+	apalutamide	(240mg/day,	Erleada®)	

	

8.2.1.4 Outcomes	

The	model	assessed	costs	(overall,	by	resource	type)	and	QALYs	over	15	years,	as	well	as	
incremental	cost-effectiveness	ratios	(ICERs),	expressed	as	costs	(CHF)	per	QALY	gained.	
We	also	calculated	discounted	and	undiscounted	life	years	(LYs).	
We	assessed	costs	from	a	Swiss	healthcare	payer	perspective,	in	which	all	direct	medical	
costs	were	included,	irrespective	of	the	payer.	
	

8.2.2 Model	structure	and	analysis	methods	
	

8.2.2.1 Decision-analytic	model	structure	

We	developed	a	de	novo	3-state	Markov	cohort	simulation	model	with	mutually	exclusive	
health	states	of	progression-free	disease,	progressive	disease	(PD)	and	death	(Figure	18).	
All	patients	started	in	the	progression-free	disease	state	and	could	either	stay	in	this	state,	
progress	 or	 die.	 Patients	 were	 distributed	 between	 the	 three	 states	 by	 using	
parameterized	survival	curves	estimated	from	clinical	trial	results.	Patients	progressing	
under	mHSPC	treatment	entered	CRPC,	a	hormone-resistant	form	of	the	disease	which	is	
considered	 insensitive	 to	 hormonal	 treatment	 with	 ADT.	 We	 assumed	 that	 after	
progression	 to	 the	CRPC	state	of	 the	disease,	patients	would	receive	palliative	care,	or	
either	one	or	two	further	lines	of	treatment	(CRPC	1L	and	CRPC	2L	treatment),	the	latter	
two	followed	by	palliative	care	after	progression.	The	additional	 lines	of	 treatment	 for	
CRPC	were	not	represented	in	the	model	by	separate	health	states	but	covered	‘within’	
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the	PD	health	state	using	tunnel	health	states	and	appropriate	formulae.	The	model	was	
programmed	in	the	TreeAge®	software	(Version	Pro	2020	v2.0).	

	
Figure	18:	Markov	model	bubble	diagram	for	the	treatment	of	mHSPC	
Abbreviations:	ADT	=	Androgen	deprivation	therapy;	M=	Markov	model	node;	mHSPC	=	metastatic	hormone-sensitive	
prostate	cancer;	PD	=	Progressive	disease;	PFS	=	Progression-free	disease	
	
We	preferred	a	Markov	cohort	model	over	the	alternative	option	of	a	partitioned	survival	
model,	due	to	the	latter’s	assumption	of	structural	independence	between	endpoints,	but	
also	to	allow	the	use	of	tunnel	health	states.		
	
Since	we	compared	multiple	treatment	options,	we	applied	a	standard	approach	of	cost-
effectiveness	analysis	to	compare	all	options	(as	e.g.	outlined	in	Briggs	et	al.	[87]).	First,	
we	 determined	 whether	 any	 treatment	 strategies	 were	 strictly	 dominated	 by	 other	
strategies,	i.e.	led	to	higher	costs	and	lower	QALYs.	Secondly,	we	determined	whether	any	
strategies	were	dominated	through	the	principle	of	extended	dominance	(i.e.	situations	
where	linear	combinations	of	other	strategies	can	produce	higher	QALYs	at	lower	costs)	
[87].	Between	the	non-dominated	strategies,	ICERs	were	calculated	by	comparing	each	
strategy	with	the	next	more	costly	and	more	effective	 intervention,	and	presented	in	a	
cost-efficiency	frontier.	The	resulting	ICER(s)	were	compared	with	a	willingness	to	pay	
(WTP)	 threshold	 of	 CHF	 100,000	 per	 QALY	 gained,	 which	 is	 sometimes	 tentatively	
considered	in	analyses	for	Switzerland.		

	

8.2.2.2 Time	horizon	and	cycle	length	

We	used	a	model	cycle	length	of	1	month	and	applied	half-cycle	correction.		
	
Due	to	the	poor	prognosis	of	mHSPC	patients	and	the	lack	of	available	follow-up	data	for	
hormonal	therapy	exceeding	9	years,	a	15-year	time	horizon	was	selected	in	the	base	case.	
An	annual	discount	rate	of	3%	for	costs	and	QALYs	was	applied.	
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8.3 Methods	2	–	Model	inputs	
8.3.1 Included	studies	
For	OS	and	PFS	determination,	we	integrated	all	RCT	studies	reported	in	Table	22	for	the	
base-case	analysis.	The	listed	studies	all	reported	OS	and	PFS	curves.		
	
For	consistency	with	the	clinical	part	of	this	HTA	report,	we	used	in	the	base	case	OS	and	
PFS	 HR	 estimates	 for	 the	 intervention	 strategies	 versus	 ADT	 derived	 from	 the	 NMA	
including	all	studies	(see	chapters	5.2.3.2,	5.2.5.1).	In	scenario	analyses,	we	used	as	model	
inputs	HRs	excluding	both	studies	to	investigate	their	influence	on	the	outcomes	of	the	
cost-effectiveness	analysis.	 In	any	case,	we	excluded	LATITUDE	[11,12]	and	ENZAMET	
[15]	 in	 our	 meta-analysis	 and	 extrapolation	 of	 the	 OS	 and	 PFS	 curves	 for	 the	 ADT	
comparator	strategy,	based	on	pre-defined	criteria.		
	
LATITUDE	was	excluded	as	it	only	included	high-risk	patients,	and	therefore	the	findings	
of	 the	 trial	were	not	generalizable	 to	 the	overall	patient	population.	ENZAMET	(which	
evaluated	ADT	+	enzalutamide	 vs.	 ADT)	was	 excluded	 because	 early	 administration	 of	
docetaxel	was	planned	in	45%	of	the	patients	(61%	with	high-volume	disease,	27%	with	
low-volume).	We	were	only	 interested	in	the	effect	of	enzalutamide	without	docetaxel.	
Subgroup	results	 from	ENZAMET	were	available	but	 represented	a	high	proportion	of	
patients	with	 low-volume	disease,	potentially	 leading	 to	baseline	risks	 for	progression	
and	death	different	for	those	to	be	expected	in	an	average	mHSPC	patient	population.	
	
Since	 the	 STAMPEDE	 trial	 [8,9]	 included	 a	 substantial	 proportion	 of	 high-risk,	 non-
metastatic	prostate	cancer	patients	in	addition	to	mHSPC	patients	(61%	in	docetaxel	part	
C;	52%	in	abiraterone	part	G	as	previously	mentioned),	we	only	included	data	of	patients	
with	metastatic	 disease	 from	both	 the	docetaxel	 and	 abiraterone	parts	 of	 this	 trial.	 In	
addition,	for	the	abiraterone	part	of	the	STAMPEDE	trial,	we	used	OS,	but	no	PFS	data,	
since	available	FFS	outcomes	did	not	match	our	PFS	endpoint	definitions	of	either	clinical	
progression-free	survival	or	radiographic-free	survival	for	the	base	case	analysis	(4.4.2)	
(Table	22).	
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Table	22:	Studies	included	for	estimation	of	survival	curves.	
Comparison	/	Endpoint	 Endpoint	 Comparison	/	Endpoint	 Endpoint	 Inclusion	
Docetaxel	comparison	 OS	 	 PFS	 Yes	
GETUG	(Gravis	et	al.	2016)[14]	 OS	 GETUG	(Gravis	et	al.,	2013)	[88]	 cPFS	 Yes	
CHAARTED	(Kyriakopoulos	et	
al.,	2018))[6]	

OS	 CHAARTED	(Sweeney	et	al.,	
2015)[5]	

TT	clinical	
progression	

Yes	

STAMPEDE	(Clarke	et	al.	
2019)[8]	

OS	 STAMPEDE	(Clarke	et	al.	
2019)[8]		

PFS	 Yes	

Abiraterone	comparison	 	 	 	 	
LATITUDE	(Fizazi	et	al.,	
2019)[12],	high-risk	patients	
only	available)	

OS	 LATITUDE	((Fizazi	et	al.,	
2017)[11],	only	for	high-risk	
subgroup	available)	

PFS	 No	

STAMPEDE	(James	et	al.,	2017)	
[9]	results	for	M1	subgroup	

OS	 STAMPEDE	(James	et	al.,	2017)	
[9]	results	for	M1	subgroup	

FFS	 Yes	for	OS	
but	not	for	
PFS	

Enzalutamide	comparison	 	 	 	 	
ENZAMET	((Davis	et	al.,	
2019)[15],	subgroup	results	of	
patients	without	Doc)	

OS	 ENZAMET	((Davis	et	al.,	
2019)[15],	subgroup	results	of	
patients	without	Doc)	

cPFS	 No	

ARCHES	(Armstrong	et	al.,	
2019)[18]	

OS	 ARCHES	(Armstrong	et	al.,	
2019)[18]	

rPFS	 Yes	

Apalutamide	comparison	 	 	 	 	
TITAN	(Chi	et	al.,	2019)[89]	 OS	 TITAN	(Chi	et	al.,	2019)[89]	 rPFS	 Yes	

Abbreviations:	 PFS	=	progression-free	 survival;	 cPFS	=	clinical	 progression-free	 survival;	 rPFS	=	radiographic	
progression-free	survival;	OS	=	overall	survival	
	

8.3.2 Survival	curve	modelling	
The	original	Kaplan-Meier	(KM)	OS	and	PFS	curves	for	the	comparator	and	intervention	
strategies	 from	up	 to	9-year	 follow-up	data	 (see	Table	22)	were	 converted	 to	numeric	
values	through	digitisation,	using	the	software	application	“DigitizeIt”	[90].	IPD	and	KM	
estimates	 were	 re-created	 following	 the	 approach	 of	 Guyot	 2012	 [91]	 using	 R	
programming	(R	version	4.0.0).	For	each	 included	study,	 the	proportional	hazard	(PH)	
assumption	between	the	comparator	and	the	intervention	was	verified	based	on	both	the	
Schoenfeld	test	and	based	on	visual	inspection.	
	

Meta-analysis	and	extrapolation	of	ADT	survival	curves	
In	a	first	step,	we	performed	a	meta-analysis	of	the	re-created	OS	and	PFS	KM	survival	
data	for	patients	treated	with	ADT	across	all	included	studies	(Table	22).	We	chose	a	Cox	
frailty	 model	 with	 a	 lognormal	 (gaussian)	 distribution	 (but	 also	 explored	 a	 gamma	
distribution	for	the	frailty	term	as	well	as	a	mixed	effects	Cox	(coxme)	model,	leading	to	
similar	 results).	 We	 used	 the	 pooled	 KM	 OS	 and	 PFS	 estimates	 until	 the	 longest	
observation	period	available	(9	years).	
	
In	step	2,	we	fitted	the	most	common	parametric	distributions	to	the	pooled,	re-created	
IPD	 OS	 and	 PFS	 data	 for	 the	 ADT	 group	 (gamma,	 generalised	 gamma,	 lognormal,	
loglogistic,	Weibull,	Gompertz,	exponential).	Survival	curves	with	the	best	fit	for	both	OS	
and	PFS	were	identified,	based	on	the	Akaike	and	Bayesian	information	criterion	as	well	
as	 based	 on	 clinical	 plausibility	 of	 15-year	 extrapolations	 in	 terms	 of	 OS	 and	 PFS	
outcomes.	Piecewise	survival	curves	(OS,	PFS)	were	then	constructed,	with	the	KM	curves	
applied	 during	 the	 interval	 between	 year	 0	 and	 the	 data	 cut-off	 for	 the	 trial	with	 the	
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longest	observation	period	available	(i.e.,	9	years),	and	the	extrapolated	survival	curves	
applied	for	the	period	afterwards.	
	

Comparator	survival	curves	
Since	the	PH-assumption	was	not	substantially	violated,	we	obtained	in	step	3	the	survival	
curves	of	the	intervention	strategies	by	applying	hazard	ratios	to	the	ADT	baseline	hazard.		
	
We	used	different	HRs	for	the	base	case	and	two	scenario	analyses:	

• Base	case:	HRs	from	the	NMA	reported	in	the	clinical	part,	based	on	aggregated	
data	from	the	literature	including	all	studies		

• Scenario	1:	HRs	from	our	meta-analysis	of	re-created	IPD	with	a	mixed	effects	Cox	
model	and	excluding	two	studies	(LATITUDE	and	ENZAMET)	

• Scenario	2:	HRs	from	the	NMA	reported	in	the	clinical	part,	based	on	aggregated	
data	from	the	literature	and	excluding	two	studies	(LATITUDE	and	ENZAMET).	

	
For	scenario	1,	we	performed	a	meta-analysis	of	the	re-created	IPD	data	in	a	global	Cox	
mixed	 effects	 model	 including	 the	 ADT	 strategy	 and	 all	 comparator	 combination	
strategies.	To	do	this,	we	integrated	an	additional	fixed	treatment	effect	(with	4	levels)	
into	the	Cox	frailty	model	from	step	1.	For	the	docetaxel	and	the	abiraterone	part	of	the	
STAMPEDE	study,	we	assumed	patients	were	from	the	same	study,	although	both	study	
parts	 only	 partially	 overlapped	 in	 time	 and	 hence	 only	 partially	 included	 the	 same	
patients	to	receive	ADT.	The	resulting	HRs	for	all	comparators	versus	ADT	were	used	as	
input	for	scenario	1.	
	
Estimated	survival	curves	for	all	strategies	were	converted	into	transition	probabilities	
as	one	minus	the	ratio	of	the	survivor	function	at	the	end	and	the	beginning	of	a	model	
cycle.		
	

8.3.3 Background	mortality	
In	the	base	case,	we	did	not	include	background	(or	general	population)	mortality,	i.e.	the	
OS	 results	 from	 the	 RCTs	 considered	 were	 assumed	 to	 also	 cover	 death	 due	 to	 non-
prostate	cancer-related	sources	of	death.	In	a	scenario	analysis,	background	mortality	was	
used	 to	 replace	 probabilities	 from	 the	 OS	 curves	 in	 a	 particular	 model	 cycle,	 if	 the	
background	mortality	probability	was	higher	than	the	probability	of	death	resulting	from	
the	 OS	 curve	 in	 this	 cycle.	 Background	 mortality	 was	 sourced	 from	 Swiss	 life	 tables	
published	provided	by	the	Swiss	Federal	Statistical	Office	for	the	year	2019	[92,93].	
	

8.3.4 Utilities	

The	health	economic	model	allowed	to	consider	health	state	utilities	for	progression-free	
disease,	 progressed	 disease,	 terminal	 illness,	 and	 AE-related	 disutilities.	 A	 literature	
search	 revealed	 that	 Swiss-specific	 estimates	 were	 not	 available,	 so	 the	 international	
literature	was	assessed.	

We	decided	to	use	a	mean	utility	 for	progression-free	disease	under	ADT	treatment	of	
0.83	 based	 on	 published	 utility	 results	 that	 varied	 between	 0.71	 and	 0.90	 (Table	 23).	
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Utilities	for	ADT	+	apalutamide	and	ADT	+	enzalutamide	were	assumed	to	be	the	same	as	
for	ADT	alone,	due	to	lack	of	available	literature.	Utilities	for	ADT	+	abiraterone	(0.865)	
and	ADT	+	docetaxel	 (6	 cycles,	0.80)	were	obtained	 from	Sathianathen	et	 al.	 [76].	 For	
progressed	disease,	a	utility	of	0.635	was	included	in	the	model	(averaged	utilities	of	post-
progression	 hormonal	 therapy	 and	 post-progression	 docetaxel	 therapy	 [70]).	 Post-
progression	utility	for	terminal	illness	of	0.4	was	obtained	from	Heijnsdijk	et	al.	using	the	
value	after	termination	of	further	line	therapy	of	CRPC	[83].	All	implemented	AE	health	
state	utilities	and	disutilities	are	shown	in	Table	23.	
	

Table	23:	Utility	input	parameters.	
	 Mean		

	

Adverse	
effect	

disutility	
duration	
(months)	

Source	

Progression-free	health	state	

ADT	 0.83	 	 0.83	Sathianathen	2019	[76],	0.83	Ramamurthy	2019	[75]	from	
Chi	 2018	 [30],	 0.83	 mPC	 long-term	 Jeong	 (SD	 +/-0.190,	
CI=[0.744,	0.908]	[94],	0.8	Heijnsdijk	2012	[83],	0.76	Liu	2019	
[74],	0.71	Hall	[64],	0.844	Aguiar	2019	[70],	0.9	Beca	2019	[71],	
0.8	Zhang	[78]	

ADT	+	abiraterone	 0.865	 	 Sathianathen	2019	[76]	

ADT	+	apalutamide	 0.83	 	 Assumption	(same	as	ADT	alone)	

ADT	+	enzalutamide	 0.83	 	 Assumption	(same	as	ADT	alone)	

ADT	+	docetaxel	(6	cycles)	 0.80	 	 Sathianathen	2019	[76]	

Post-progression	health	state	

Post-progression	 without	
terminal	illness	

0.635	

	

	 Aguiar	 2019	 [70]	 (Post-progression	 hormone	 therapy	
utility=0.658,	Post-progression	doc	therapy	utility=0.612)	

Post-progression	 with	
terminal	illness	

0.40	 	 After	termination	of	3L	therapy	(Heijnsdijk	2012	[83])	

Adverse	effect	utility	decrements	

Febrile	neutropenia	 -0.37	 1	 Sathianathen	2019	[76]	

Cardiac	failure	 -0.14	 12	 Utility	for	heart	failure;	Davies	2015	[95]	

Cardiac	arrythmia	 -0.02	 12	 Assumption	(and	based	on	Wehler	[96])	

Ischaemic	heart	disease	 -0.06	 12	 Utility	for	myocardial	infarction;	Davies	2015	[95]	

Cerebrovascular	disease	 -0.30	 12	 Davies	2015	[95]	

Fracture	 -0.09	 1	 Davies	2015	[95]	(mean	disutility	of	hip	and	arm	fracture)	
Abbreviations:	ADT	=	Androgen	Deprivation	Therapy,	mPC	=	metastatic	Prostate	Cancer,	SD	=	Standard	Deviation,	3L	=	third-line	
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8.3.5 Adverse	effects	
The	model	intended	to	consider	grade	3	to	4	AEs	(from	included	studies,	see	chapter	8.3.1)	
which	were	considered	important	based	on	Swiss	medical	expert	opinion	and	leading	to	
hospitalisations.	Due	to	the	lack	of	sufficient	data	on	the	different	types	of	AE	grades	3-4	
in	the	available	articles,	we	used	AE	grades	3-5.	This	implied	overestimating	the	rates	of	
grade	3-4	AEs.	However,	deadly	(grade	5)	AEs	were	infrequent	in	the	trials,	so	that	we	do	
not	 expect	 them	 to	 have	 strongly	 influenced	 the	 overall	 AE	 rates	 for	 the	 described	
outcomes.		
	
Monthly	AE	incidence	rates	were	derived	in	the	clinical	part	using	the	number	of	events	
in	each	group	divided	by	the	person-time	at	risk	(i.e.,	the	total	of	number	participants	in	
a	 group	 multiplied	 by	 the	 median	 follow-up	 time)	 (see	 chapter	 5.1.7).	 In	 the	 health	
economic	model,	we	only	considered	AEs	until	disease	progression	and	not	for	treatment	
lines	after	progression.	
	
The	pooled	AE	incidence	rates	for	ADT	derived	in	the	clinical	part	from	the	meta-analysis	
excluding	the	LATITUDE,	ENZAMET,	GETUG-AFU	15	and	CHAARTED	trials	are	presented	
in	Table	24	(also	see	Appendix	12.2.6.3).	The	GETUG-AFU	15	and	CHAARTED	trials	were	
excluded	because	earlier	chemotherapy	trials	seemed	to	have	reported	 lower	AE	rates	
and	to	a	lower	level	of	detail,	which	was	likely	due	to	poorer	recording/reporting	at	the	
time.		
The	IRRs	for	the	different	intervention	treatments	relative	to	ADT	included	all	possible	
trials	assuming	limited	effect	modification	of	the	rate	ratios	by	the	above	mentioned	four	
trials.		
	

Table	24:	Adverse	 effect	monthly	 rates	 for	ADT	and	monthly	 incidence	 rate	 ratios	 for	
combination	therapies.	
Adverse	effect	 ADT	AE	

rate1	 Doc	IRR	 Abi	IRR	 Apa	IRR	 Enza	IRR	

Febrile	neutropenia	 	0.00014476		 13.5259		 2.0236		 1	 3.9645		

Cardiac	failure	 	0.00009808		 1.0051		 5.6341		 1	 1.3697		

Cardiac	arrhythmia	 	0.00025868		 1.0000		 3.4062		 1	 0.7945		

Ischemic	heart	disease	 	0.00050954		 1.0207		 2.3123		 1	 0.9232		

Cerebrovascular	disease	 	0.00010761		 1.0000		 0.7064		 1	 0.6296		

Fracture	 	0.00016972		 1.0000		 0.7666		 1.7600		 1.6412		
1For	ADT	meta-analysis:	LATITUDE,	ENZAMET,	GETUG-AFU	15	and	CHAARTED	were	excluded	
2For	the	IRR	calculations:	all	studies	were	included	
Abbreviations:	 Abi	=	Abiraterone;	 ADT	=	Androgen	 deprivation	 therapy;	 AE	=	Adverse	 effect;	 Apa	=	Apalutamide;	
Enza	=	Enzalutamide;	IRR	=	Incidence	Rate	Ratio	
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8.3.6 Medical	resource	use	
	

8.3.6.1 Comparator	and	intervention	details	

As	ADT	treatment,	we	assumed	luteinizing	hormone-releasing	hormone	(LHRH)	agonists	
in	90%	of	the	patients	and	the	antagonist	degarelix	(Firmagon	©)	in	10%	of	the	patients,	
based	on	medical	expert	 feedback.	We	assumed	an	equal	distribution	among	the	three	
agonists	Leuprorelin	(Lucrin	Depot	PDS©,	11.25mg,	subcutaneous	(sc.)	every	3	months),	
Goserelin	 (Zoladex	 LA	 SafeSystem©,	 10.8	mg,	 sc.	 every	 3	 months)	 and	 Triptorelin	
(Salvacyl©,	11.25	mg,	intramuscular	injection	every	3	months).	The	model	also	integrated	
additional	administration	of	the	oral	anti-androgen	bicalutamide	(e.g.	Bicalutamid	Teva©,	
50	mg/day	for	30	days)	for	all	three	agonists	during	the	first	month	of	treatment.		
	
For	osteoporosis	prevention	during	ADT	monotherapy	and	ADT	combination	strategies,	
we	assumed	oral	calcium	and	vitamin	D	supplements	(Calcimagon®	D3	Forte,	1	tablet	per	
day	unlimited)	would	be	given	to	all	patients.		
	
We	also	assumed	one	sc.	injection	every	6	months	of	denusumab	(Prolia©,	60	mg/ml)	for	
a	quarter	of	the	patients	in	the	ADT	and	ADT	+	docetaxel	strategies,	and	for	half	of	patients	
in	the	ADT	+	hormonal	agent	strategies,	based	on	medical	expert	opinion.	
	
For	 the	 prevention	 of	 neutropenia	 due	 to	 docetaxel	 treatment,	 we	 assumed	 6	mg	
Pegfilgrastim	(Neulasta©)	sc.	injection	24	hours	after	each	chemotherapy.	We	assumed	
administration	 to	 all	 patients	 on	 docetaxel.	 For	 these	 patients,	 we	 also	 assumed	
antiemetic	treatment	with	both	16	mg	dexamethasone	(Dexamethason	Galepharm©)	and	
8	mg	ondansetron	(Ondansetron	Teva©)	once	in	each	chemotherapy	cycle.		
	

8.3.6.2 Metastatic	castration-resistant	prostate	cancer	and	further	treatment	lines	
including	palliative	care	

As	previously	mentioned,	we	 assumed	 that	 after	 progression	 to	 the	CRPC	 state	 of	 the	
disease,	 patients	 could	 receive	 palliative	 care,	 or	 either	 one	 or	 two	 further	 lines	 of	
treatment,	the	latter	two	also	followed	by	palliative	care.	The	percentage	of	patients	with	
further	 lines	 treatment	 and	 the	 treatments	 themselves	 were	 based	 on	 the	 published	
literature,	but	also	specified	through	consultation	with	two	medical	experts.	
	
After	ADT	treatment	for	mHSPC	patients,	we	assumed	CRPC	1L	monotherapy	treatment	
with	 either	 abiraterone	 or	 enzalutamide	 (50%	 each),	 followed	 by	 CRPC	 2L	 docetaxel	
(Table	25).	
	
Following	ADT	plus	docetaxel	for	mHSPC	patients,	we	also	modelled	CRPC	1L	abiraterone	
or	enzalutamide	monotherapy,	however	with	a	possible	CPRC	2L	cabazitaxel	treatment.		
	
After	ADT	plus	hormonal	therapy	(abiraterone,	enzalutamide,	or	apalutamide)	for	mHSPC	
patients,	and	docetaxel	as	CRPC	lL,	we	assumed	CRPC	2L	chemotherapy	with	cabazitaxel,	
as	reported	as	advantageous	in	comparison	to	a	further	but	different	hormonal	treatment	
(demonstrated	by	de	Wit	et	al.	2019	[97]).	Patients	were	assumed	to	receive	cabazitaxel	
(Jevtana®,	20	mg/m2	i.v.	every	3	weeks),	plus	prednisone	10	mg	daily.	Radium-223	[97])	
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as	 a	 further-line	 treatment	 for	 a	 possibly	 small	 percentage	 of	 patients	 with	 bone	
metastasis	was	 not	 included.	 As	 during	 chemotherapy	 treatment	 for	mHSPC	 patients,	
pegfilgrastim	Neulasta©	was	again	assumed	for	neutropenia	prophylaxis	under	CRPC	2L	
cabacitaxel,	however	only	for	half	of	the	patients	due	to	the	cabazitaxel	dose	of	20mg/m2.	
Cabazitaxel	treatment	[97]	was	assumed	until	the	reported	median	PFS	time,	which	we	
defined	 in	 a	 simplified	manner	as	 the	end	of	 treatment	 time	 in	our	model.	Antiemetic	
treatments	 with	 16	mg	 dexamethasone	 (Dexamethasone	 Galepharm©)	 and	 8	mg	
ondansetron	(Ondansetron	Teva©)	once	in	each	chemotherapy	cycle	were	assumed.		
	

Table	25:	Post-progression	treatments.	
mHSPC	treatment	 CRPC	1L	treatment1	 CRPC	2L	treatment1	

ADT	 50%	Abiraterone	 Docetaxel	

	 50%	Enzalutamide	 	
ADT	+	Docetaxel	 50%	Abiraterone	 Cabazitaxel		

	 50%	Enzalutamide	 	

ADT	+	Abiraterone	 Docetaxel	 Cabazitaxel	

ADT	+	Enzalutamide	 Docetaxel	 Cabazitaxel	

ADT	+	Apalutamide	 Docetaxel	 Cabazitaxel	
1Palliative	care	is	also	possible	for	some	patients	instead	of	these	treatment	lines.	Percentage	are	described	in	detail	in	
the	following	table.	
Abbreviations:	21	=	first	line;	2L	=	second	line	
	
Immediately	after	the	end	of	either	CRPC	1L	or	CRPC	2L	PFS,	our	cost-effectiveness	model	
assumed	palliative	care	would	be	provided	until	death,	consisting	of	one	session	of	8Gy	
palliative	 radiotherapy	 (treatment	 of	 two	 metastases)	 for	 all	 patients	 together	 with	
monthly	pain	medication	and	monthly	physician	visits	including	laboratory	tests	(based	
on	medical	expert	opinion).		
	
In	 a	 simplified	 approach,	 we	 modelled	 approximately	 90%	 of	 progressed	 patients	 to	
receive	 further	 line	 (CRPC	 1L)	 treatment	 (feedback	 from	 two	 Swiss	 medical	 experts,	
international	 literature	 like	e.g.	Clarke	et	al.	 [8]),	 independent	of	 their	1L	strategy.	For	
example	 in	 the	docetaxel	part	of	 STAMPEDE	 [8],	 90%	of	progressed	patients	 received	
CRPC	1L	 treatment	after	ADT,	and	85%	after	ADT	+	docetaxel.	We	 integrated	CRPC	2L	
treatment	 for	 32%	 of	 all	 patients	 (medical	 expert	 feedback,	 Akaza	 2018	 [98]	
288/903=32%).	A	further	line	of	treatment	(CRPC	3L)	was	not	incorporated	due	to	the	
low	number	of	patients	(9%)	reported	by	the	same	authors	[98].	
	
Distributional	assumptions	about	post	progression	treatments	are	summarised	in	Table	
26.	
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Table	26:	Proportion	of	patients	with	CRPC	1L,	CRPC	2L,	and	palliative	care	treatment.		
Further	line	
treatments	

Timepoint	

Start	CRPC	1L	
treatment	

Start	CRPC	2L	treatment	 End	CRPC	2L	
treatment	

CRPC	1L	and	
CRPC	2L	

90%	CRPC	1L		

32%	CRPC	2L	 32%	new	
palliative			

CRPC	1L,	no	
CRPC	2L	

58%	new	palliative		
Difference	to	

100%	continues	
palliative	no	 CRPC	 1L,	 no	

CRPC	2L	
Difference	to	100%	is	

new	palliative	
Difference	to	100%	
continues	palliative	

Abbreviations:	CRPC	=	Castration	resistant	prostate	cancer;	1L	=	first	line;	2L	=	second	line.	

	

For	the	durations	of	CRPC	1L	and	CRPC	2L	treatments,	we	used	the	assumptions	outlined	
in	Table	27.	
	

Table	27:	CRPC	first	line	and	CRPC	second	line	treatment	durations.	
Drug	 Dosages	 Median	

treatment	
duration	

PFS	of	further	line	(in	
months)	

Source	

Abiraterone	+	
prednisone	
5mg	

CRPC	dosing:	
Abiraterone	1,000	mg	+	
Prednisone	2x5	mg	
daily	p.o.		

=PFS	
duration	

	

5.5	

(median	radiologic	
progression-free	
survival	5.6	months	in	
publication)	

HTA	Fizazi	2012	
[99]	

	

Cabazitaxel	+	
prednisone	
10mg	

20mg/m2	as	i.v.	
infusion	every	21	days	
during	median	
treatment	duration	

22	weeks	(5.2	
months)		

8	 de	Wit	et	al.	
2019	[97]	

Docetaxel	+	
prednisone	

75mg/m2	every	3	
weeks	as	under	1st	line	
treatment	but	
restricted	to	median	
treatment	duration	

9.5	cycles	of	3	
weeks	(6.6	
months)	

	

No	PFD	data	available	in	
given	source.	We	hence	
assumed	the	same	as	for	
Cabazitaxel:	8	months	

	

Collins	et	al.	
HTA	2007	[100].	
PFS	not	given	

Enzalutamide	 160mg	once	daily	 =PFS	
duration	

	

5.5	

(5.4	months	
radiographic	PFS	in	
publication)	

NICE	HTA	[101]		

Abbreviations:	 CRPC	 =	Castration	 resistant	 prostate	 cancer;	 HTA	=	Health	 Technology	 Assessment;	mg	=	milligram;	
PFS	=	Progression-free	survival;	p.o.	=	orally	
Footnote:	1	Month	=	30.44	days	=	4.35	weeks,	1	year=52.2	weeks	
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8.3.6.3 End	of	life	care	
We	included	one-off	terminal	care	hospitalisation	costs	after	palliative	care	at	the	end	of	
each	patient’s	life	in	the	base	case	analysis.	Outpatient	EoL	costs	were	not	considered.	
	

8.3.6.4 Routine	care	and	monitoring	resource	use	
Table	28	presents	a	summary	of	our	resource	use	assumptions	for	physician	visits,	drug	
administration	and	laboratory	testing,	which	we	developed	out	of	discussions	with	the	
clinical	experts	consulted	for	the	project.		
	
Table	28:	Routine	care	and	monitoring	resource	use.	

Treatment	
strategies	

Routine	care	and	monitoring	resource	use	

Description	Part	1	 Part	2	

ADT	monotherapy	 An	 oncologist	 visit	 and	 set	 of	 laboratory	 tests	 every	 3	
months	 	

ADT	+	docetaxel	

5	 oncologist	 visits	 for	 6	 cycles	 +	 docetaxel	 i.v.	
administration	 +	 laboratory	 tests	 every	 3	 weeks	 for	 6	
cycles.	One	physician	visit	assumed	together	with	ADT.		
Pegfilgrastim	 (Neulasta®)	 administration	 every	 3	 weeks	
for	6	cycles.	 ADT	resource	

use	needs	to	be	
added	on	top	ADT	+	abiraterone	

An	oncologist	visit	and	set	of	laboratory	tests	every	2	weeks	
for	3	months.	Afterwards	every	month.		
3-monthly	physician	visits	always	together	with	ADT.	

ADT	+	enzalutamide,		 Oncologist	visit	every	2	weeks	for	the	first	3	months,	and	
every	month	afterwards.	Laboratory	tests	every	month.		
3-monthly	visit	and	laboratory	tests	assumed	together	with	
ADT.	

ADT	+	apalutamide	

Abbreviations:	ADT	=	Androgen	deprivation	therapy;	i.v.	=	intravenous	

	
In	 terms	of	 imaging,	we	assumed	 for	ADT	and	ADT	+	docetaxel	strategies	 computed	
tomographies	 (CTs)	and	a	 skeletal	 scintigraphy	at	 treatment	 start,	during	 the	 first	4-6	
months,	and	directly	at	progression	from	mHSPC	treatment	to	CRPC	1L	treatment,	for	all	
patients.	 Costs	 of	 the	 CT	 and	 scintigraphy	 during	 the	 first	 4-6	months	 pre-	 and	 post-
progression	were	equally	distributed	over	months	4	to	6.		
	
For	 the	 ADT	 plus	 hormonal	 treatment	 combinations	 (including	 abiraterone,	
enzalutamide,	apalutamide),	a	similar	resource	use	schedule	was	applied	and	is	outlined	
in	Table	29.		
	
An	 osteodensitometry	 was	 only	 integrated	 at	 treatment	 start	 for	 all	 strategies	 and	
analyses.		
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Table	29:	Imaging	resource	use.	

Imaging	 resource	
/	procedure	

Treatment	
strategy	

Frequency	
at	start	

Frequency	
during	4-6	
months	

Frequency	
during	 all	
following	
6	months	

Progression	
/	Start	CRPC	
1L	(for	90%	
of	patients)	

During	
CRPC	 1L	
(once	
during	4-
6	
months)	

CRPC	 1L-
Progression	
(for	 32%	 of	
the	 patients,	
once	 during	
first	 CRPC	 2L	
cycle)	

CT	

ADT,	
ADT	+	docetaxel	

1	 1	 0	 1	 1	 1	

ADT	+	hormonal	
treatment	

1	 1	 1	 1	 1	 1	

Scintigraphy	 All	strategies	 1	 1	 0	 1	 1	 1	

Osteodensitometry	 All	strategies	 1	 0	 0	 0	 0	 0	
Abbreviations:	ADT	=	Androgen	deprivation	therapy;	CRPC	=	Castration	resistant	prostate	cancer;	1L	=	firs	line;	2L	=	second	line	
	
	

8.3.7 Costs	

Costs	included	drug	acquisition	and	administration	costs,	costs	of	clinical	visits,	imaging	
costs	 (CT	 scans,	 scintigraphy,	 osteodensitometry),	 and	 costs	 of	 AEs	 under	 mHSPC	
treatment.		

	

8.3.7.1 Drug	and	administration	costs	

Monthly	 drug	 and	 administration	 cost	 estimates	 of	mHSPC	 treatment	 are	 provided	 in	
Table	 30	 and	 for	 further	 lines	 of	 treatment	 after	 disease	 progression	 in	 Table	 31.	 If	
original	drug	and	biosimilars	were	listed	on	the	Swiss	specialty	list	[86]	we	consistently	
applied	the	lowest	price	for	all	treatments	in	our	model.		

	

Table	30:	mHSPC	treatment	drug	and	administration	costs.	
	 Drug	costs	 Administration	and	laboratory	costs	
Treatments	 Month	 Monthly	costs	

(in	CHF)1	
Month	 Monthly	costs	

(in	CHF)2	
ADT	strategy		 First	month	 347	 Once	every	3	months	 67	(202	every	3	

months)	Following	months	 181	
ADT	+	docetaxel	
strategy		

First	month	 4,006	 Months	1-4	 728.72	
Months	2-4	 3,840	
Months	>=5	 181	 Months	>=5	 0	

ADT	+	abiraterone	
strategy		

First	monthd	 4,201	 Months	1-3	 385.16	
Following	months	 4035	 Months	>=4	 182.95	

ADT	+	enzalutamide	
strategy		

First	month	 4,720	 Months	1-3	 327.36	
Following	months	 4,554	 Months	>=4	 221.48	

ADT	 +	apalutamide	
strategy		

First	month	 4,129	 Months	1-3	 327.36	
Following	months	 3,963	 Months	>=4	 221.48	

1All	costs	are	sourced	from	the	Swiss	specialty	list	[86]	
2Administration	costs	are	based	on	TARMED	[84]	and	Swiss	Analysis	List	[102]		
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Table	31:	Further	line	treatment	drug	and	administration	costs.	
Treatments	 Monthly	drug	

costs	(in	CHF)1	
Monthly	
administration	
costs	(in	CHF)2	

Comment	

Docetaxel	CRPC	1L	unlimited	 3536	 704.08	 Pegfilgrastim	
(Neulasta®)	for	all	
patients	

Abiraterone	/enzalutamide	
CRPC	1L	

Same	costs	as	under	1L	for	respective	monotherapies	

Cabazitaxel	CRPC	2L		 9,041	 652.66	 Pegfilgrastim	
(Neulasta®)	for	half	
of	the	patients	

Abbreviations:	CHF	=	Swiss	Francs;	1L	=	first	line;	2L	=	second	line.	
	

8.3.7.2 Imaging	costs	
Imaging	costs	(osteodensitometry,	CT,	and	skeletal	scintigraphy)	were	sourced	from	the	
Swiss	TARMED	system	1.09,	and	consisted	of	a	combination	of	several	TARMED	codes	
[84].	Table	32	presents	the	details.	
	

Table	32:	Imaging	costs.	
Imaging	resources	 Costs	(in	CHF)		

Osteodensitometry	 65.57	

Computer	Tomography	 1097.35	

Skeletal	scintigraphy	 425.00	

Abbreviations:	CHF	=	Swiss	Francs	
	

8.3.7.3 Adverse	effect	costs	
Unit	costs	of	AE-related	hospitalisations	were	estimated	from	the	Swiss	DRG	database	as	
a	weighted	average	of	relevant	DRG	codes	[85].	AE	costs	are	presented	in	Table	33.	
	

Table	33:	AE	costs.	

Adverse	effect	 Overall	cost	(in	
CHF)		 DRG	2020	specification	

Febrile	neutropenia	 5,741	 Q60B,	Q86B	

Cardiac	failure	 8,462	 F62C	

Cardiac	arrhythmia	 6,130	 F66B,	F70B	

Ischemic	heart	disease	 6,480	 F66B,	F60B,	F75D,	F69B	

Cerebrovascular	disease	 10,136	 B70F,	B70G,	B69D	

Fracture	 2,472	 I61B,	I69C	

Abbreviations:	CHF	=	Swiss	Francs;	DRG	=	Diagnosis-Related	Group	
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8.3.7.4 Palliative	care	costs	
Cost	estimates	were	obtained	as	the	sum	of	relevant	TARMED	1.09	positions	for	the	8Gy	
one-time	radiotherapy	and	physician	visits,	drug	prices	from	the	Swiss	specialty	list	and	
laboratory	testing	from	the	Swiss	analysis	list.	Table	34	shows	the	cost	estimates.	
	

Table	34:	Palliative	care	costs.	
Palliative	care	costs	 Costs	(in	CHF)		 Comment	

Radiotherapy	 6,238	 One	session	radiotherapy	of	two	metastases		
Palliative	follow-up	(visits	+	
laboratory	tests)	 207	 Monthly	costs	

Medication	 100	 Monthly	costs	
Abbreviations:	CHF	=	Swiss	Francs	
	

8.3.7.5 End-of	life	care	costs	

We	used	an	estimation	of	EoL	hospitalisation	costs	in	the	LUKS	(Luzerner	Kantonsspital)	
of	2018	of	CHF	22,816	[103,104].		
We	adjusted	this	cost	by	the	percentage	of	EoL	prostate	cancer	patients	in	Switzerland	
who	are	hospitalised	at	the	EoL	(which	we	assumed	to	be	65%),	resulting	in	one-off	EoL	
costs	of	CHF	22,816*0.65	=	CHF	14,830	per	patient.	

8.4 Methods	3	–	Uncertainty	analyses	
8.4.1 Sensitivity	analyses	
We	 performed	 deterministic	 sensitivity	 analyses,	 probabilistic	 sensitivity	 analyses,	 as	
well	as	several	scenario	analyses.	
	
In	general,	costs	of	AEs	were	not	varied	individually	per	AE	type	in	the	deterministic	and	
probabilistic	sensitivity	analysis,	but	by	treatment	strategy.	
	
For	the	probabilistic	sensitivity	analyses,	we	assigned	gamma	distributions	to	unit	cost	
parameters	(to	prevent	values	less	than	zero	from	being	drawn),	and	beta	distributions	
to	 utilities	 and	 probabilities.	 The	 beta	 distribution	 restricts	 draws	 to	 the	 0-1	 space.	
Parameter	estimates	of	the	OS	and	PFS	curves	were	assigned	normal	distributions,	and	
hazard	ratios	were	assigned	log-normal	distributions.	Where	standard	error	estimates	or	
95%	confidence	intervals	(CIs)	were	not	available,	we	assumed	standard	errors	to	be	20%	
of	the	base	case	parameter	values	for	costs	and	probabilities,	and	10%	for	utilities.	For	AE	
disutilities,	we	assigned	normal	distributions	with	mean	1	and	standard	deviation	0.153,	
resulting	 in	 variation	of	 the	 fix	parameter	by	±30%.	We	performed	10,000	 simulation	
runs.	
	
In	the	deterministic	sensitivity	analyses,	available	95%	CIs	were	used	as	the	maximum	
and	 minimum	 boundaries,	 or	 the	 2.5%	 and	 97.5%	 percentiles	 of	 the	 assigned	
distributions.	If	both	could	not	be	determined,	we	varied	the	base	case	parameter	value	
by	±30%.	
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We	presented	the	results	in	Tornado	diagrams.	For	the	probabilistic	sensitivity	analyses,	
we	 generated	 10,000	 simulated	 ICERs,	 and	 showed	 the	 results	 in	 a	 cost-effectiveness	
plane	and	a	cost-effectiveness	acceptability	curve	(CEAC).	

	

8.4.2 Scenario	analyses	
We	also	performed	several	scenario	analyses.	These	are	outlined	in	Table	35.	
	

Table	35:	Scenario	analyses.	
Scenario	 Description	

HR	IPD	excluding	
ENZAMET/LATITUDE	

HRs	as	outcomes	of	our	meta-analysis	of	re-created	IPD	with	a	mixed	effects	Cox	
model	and	excluding	LATITUDE	and	ENZAMET	

HR	NMA	excluding	
ENZAMET/LATITUDE	

HRs	as	outcomes	of	the	NMA	based	on	aggregated	data	from	the	literature	and	
excluding	LATITUDE	and	ENZAMET	

Discount	rates	 Discount	rates	for	costs	and	QALYs:	0%	and	5%		

Time	horizon	 Time	horizon	of	5	years	and	10	years	

OS	and	PFS	under	ADT	
treatment	

Application	of	lower	and	upper	95%	confidence	intervals	for	the	survival	
probabilities	per	cycle	

Background	mortality		 In	the	base	case,	the	OS	results	from	the	RCTs	considered	were	assumed	to	also	
cover	death	due	to	non-prostate	cancer-related	sources	of	death.	In	this	scenario	
analysis,	background	mortality	was	used	to	replace	probabilities	from	the	OS	
curves	in	a	particular	model	cycle,	if	the	background	mortality	probability	was	
higher	than	the	probability	of	death	resulting	from	the	OS	curve	in	this	cycle	

No	continuous	CT	pre-
progression	for	
hormonal	strategies	

For	the	hormonal	strategies	during	pre-progression,	we	assumed	CT	only	at	
treatment	start	and	4-6	months	afterwards,	not	every	6	months.	Resource	use	
during	progression	stayed	the	same	

No	further	line	costs	
except	EoL	costs	

We	excluded	further	line	drug	acquisition,	drug	administration,	imaging,	and	
palliative	radiotherapy	costs	except	costs	directly	at	progression		

EoL	 Exclusion	of	EoL	costs	

Pegfilgrastim	
(Neulasta®)	for	only	
10%	

This	scenario	assumes	that	only	10%	of	the	patients	receive	pegfilgrastim	
(Neulasta®)	under	docetaxel	treatment	and	5%	under	cabacitaxel	

Lower	abiraterone	drug	
price		

Abiraterone	(Zytiga®)	drug	acquisition	price	of	CHF	1250	instead	of	
CHF	3,529.05	in	the	base	case	

Abbreviations:	Androgen	Deprivation	Therapy	=	ADT;	EoL	=	End	of	Life;	OS	=	Overall	survival;	PFS	=	Progression-free	
survival;	QALYs	=	Quality-adjusted	life-years	
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8.5 Results	
First,	the	pooled	ADT	curves	for	OS	and	PFS	will	be	presented	in	section	8.5.1,	followed	by	
HR	 estimations	 for	 OS	 and	 PFS	 for	 the	 intervention	 strategies	 (8.5.1.2).	 Subsequent	
section	8.5.2	presents	the	base	case	results	of	the	cost-effectiveness	analysis,	followed	by	
findings	 of	 the	 deterministic	 sensitivity	 analysis	 (8.5.3.1),	 the	 probabilistic	 sensitivity	
analyses	(8.5.3.2)	and	scenario	analyses	(8.5.4).	
	

8.5.1 Survival	curve	modelling	results		

8.5.1.1 Meta-analysis	results	of	ADT	OS	and	PFS	curves	
Figure	19	shows	in	red	the	pooled	ADT	OS	curve	(from	the	Cox	frailty	model	and	a	gamma	
extrapolation	after	9	years)	primarily	used	in	the	cost-effectiveness	analysis.	It	also	shows	
the	digitised	OS	KM	curves	under	ADT	treatment	from	the	different	RCTs.	In	addition,	we	
display	in	yellow	the	OS	curve	for	ADT	used	in	the	cost-effectiveness	analysis	of	Woods	at	
al.	 [77],	comparing	ADT	+	docetaxel	with	ADT	monotherapy.	The	original	KM	curves	in	
Figure	19	show	that	high-risk	patients	from	LATITUDE	seem	to	obtain	lower	OS	values	as	
our	overall	study	population.	In	contrast,	the	survival	of	the	high	percentage	of	low-risk	
patients	in	the	subgroup	of	patients	without	addition	of	docetaxel	in	ENZAMET	seems	to	
be	 higher	 than	 for	 the	 overall	 study	 population.	 The	 graph	 also	 demonstrates	 the	
immature	data	of	the	ARCHES	trial	and	the	rather	short	follow-up	durations	of	currently	
available	data	from	enzalutamide	trials.		
	
Figure	20	presents	the	PFS	KM	curves	for	ADT	from	the	different	studies,	as	well	as	the	
pooled	 and	 extrapolated	 PFS	 curve	 for	ADT	 (in	 red),	 as	 used	 in	 the	 cost-effectiveness	
analysis.	The	extrapolation	was	again	performed	with	a	gamma	distribution	after	9	years.	
The	data	from	the	ARCHES	trial	is	immature,	resulting	in	a	sharp	drop	in	the	KM	curve	
after	2	years	of	follow-up.	



	

	
145	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Figure	19:	Pooled	overall	survival	ADT	graph	and	all	individual	Kaplan	Meier	graphs.	
	
Abbreviations:	Abi	=	Abiraterone;	ADT	=	Androgen	deprivation	therapy;	Apa	=	Apalutamide;	Doc	=	Docetaxel;	Enza	=	Enzalutamide;	OS	=	overall	survival	
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Figure	20:	Pooled	progression-free	survival	ADT	graph	and	individual	Kaplan	Meier	graphs.	
	
Abbreviations:	 Abi	=	Abiraterone;	 ADT	=	Androgen	 deprivation	 therapy;	 Apa	=	Apalutamide;	 Doc	=	Docetaxel;	 Enza	=	Enzalutamide;	 PFS	=	Progression-free	
survival	
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Figure	21	presents	both	the	pooled	and	extrapolated	OS	and	PFS	survival	curves	under	
ADT	treatment	for	a	30-year	time	horizon	in	the	same	graph.	According	to	these	curves,	
less	than	10%	of	the	patients	are	still	alive	at	the	maximum	modelled	time	horizon	of	15	
years	(180	months)	and	that	almost	all	of	these	alive	patients	are	in	a	progression-free	
disease	state	at	this	timepoint.	

Figure	21:	Pooled	ADT	curves	for	OS	and	PFS	with	re-created	individual	patient	survival	
data.	
	
	
8.5.1.2 Hazard	ratio	results	for	OS	and	PFS	for	the	intervention	vs.	ADT	strategy	
Based	on	inspection	of	the	original	KM	curves	and	the	Schoenfeld	plots,	we	considered	
the	PH	assumption	to	not	be	violated	for	OS	and	not	substantially	violated	for	PFS.	For	
this	 reason,	 we	 constructed	 survival	 (OS,	 PFS)	 curves	 for	 the	 intervention	 arms	 by	
applying	the	corresponding	hazard	ratio	(for	each	intervention	in	relation	to	ADT)	to	the	
ADT	baseline	hazards	(8.3.2).	We	then	used	these	HR	estimates	as	 input	 into	 the	cost-
effectiveness	model.	The	HRs	and	 the	95%	CIs	 for	 the	base	case	and	 the	 two	scenario	
analyses	are	presented	in	Table	36.		
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Table	36:	Summary	of	hazard	ratios.	
OS	 Doc	(95%	CI)	 Abi	(95%	CI)	 Apa	(95%	CI)	 Enza	(95%	CI)	
Base	case	(NMA	
including	all	
studies)	

0.77	(0.69,	0.85)	 0.66	(0.58,	0.74)	 0.67	(0.51,	0.89)	 0.63	(0.48,	0.83)	

Scenario	1	(IPD	
excluding	ENZAMET	
and	LATITUDE)	

0.81	(0.73,	0.90)	 0.60	(0.50,0.71)	 0.70	(0.55,	0.88)	 0.62	(0.45,	0.85)	

Scenario	2	(NMA	
excluding	ENZAMET	
and	LATITUDE)	

0.77	(0.69	to	0.85)	 0.65	(0.53	to	0.79)	 0.67	(0.51	to	0.89)	 0.81	(0.53	to	1.24)	

PFS	 Doc	(95%	CI)	 Abi	(95%	CI)	 Apa	(95%	CI)	 Enza	(95%	CI)	
Base	case	(NMA	
including	all	
studies)	

0.67	(0.60,	0.74)	 0.46	(0.41,	0.52)	 0.49	(0.39,	0.62)	 0.36	(0.30,	0.44)	

Scenario	1	(IPD)	 0.70	(0.63,	0.78)	 Taken	 from	 NMA	
excluding	 both	
studies	 since	 no	
PFS	 data	 was	
available	 when	
excluding	
LATITUDE	

0.50	(0.40,	0.61)	 0.40	(0.31,	0.51)	

Scenario	2	(NMA	
excluding	ENZAMET	
and	LATITUDE)	

0.67	(0.60	to	0.74)	 0.45	(0.38	to	0.54)	 0.49	(0.39	to	0.62)	 0.39	(0.30	to	0.50)	

Abbreviations:	 Abi	=	Abiraterone;	 Apa	=	Apalutamide;	 Doc	=	Docetaxel;	 Enza	=	Enzalutamide;	
IPD	=	Individual	Patient	Data;	NMA	=	Network	Meta-Analysis;	PFS	=	Progression-free	survival	
	
	
	
8.5.2 Base-case	cost-effectiveness	model	results	
In	order	to	examine	the	cost-effectiveness	of	several	alternative	strategies,	we	first	ranked	
the	strategies	by	their	estimated	costs,	and	then	compared	total	costs	and	QALYs	between	
strategies.	 From	 this	 process,	 we	 determined	 that	 ADT	+	apalutamide	was	 extendedly	
dominated	by	other	treatment	strategies	(Table	37).	
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Table	37:	Deterministic	base	case	ranked	CE	results	by	costs.	
Treatment	 Costs	(CHF)	 QALYs	 Comment	

ADT	 55,926	 3.24	 Undominated	

ADT	+	docetaxel	 70,956	 4.07	 Undominated	

ADT	+	apalutamide	 295,750	 4.59	 Extendedly	dominated	

ADT	+	abiraterone	 309,089	 4.88	 Undominated	

ADT	+	enzalutamide	 361,179	 4.93	 Undominated	

Abbreviations:	ADT	=	Androgen	deprivation	therapy;	CHF=	Swiss	Francs;	QALY	=	Quality-adjusted	life	year	
	
Among	 the	non-dominated	 strategies	 and	over	 a	period	of	 15	years,	mean	discounted	
costs	per	person	for	the	ADT	+	docetaxel	and	ADT	strategy	were	estimated	at	CHF	70,956	
and	 CHF	55,926	 respectively,	 leading	 to	 incremental	 costs	 of	 CHF	15,030	 for	
ADT	+	docetaxel	(Table	38).	Patients	in	the	ADT	+	docetaxel	and	ADT	monotherapy	group	
accrued	4.07	discounted	QALYs	(5.67	discounted	LYs,	6.45	undiscounted	LYs)	and	3.24	
discounted	QALYs	(4.79	discounted	LYs,	5.35	undiscounted	LYs),	respectively.	This	led	to	
an	ICER	for	the	ADT	+	docetaxel	strategy	relative	to	the	ADT	strategy	of	CHF	18,124	per	
QALY	 gained.	 The	 ICER	 of	 ADT	+	abiraterone	 relative	 to	 ADT	+	docetaxel	 was	
CHF	294,163,	 and	 the	 ICER	 of	 ADT	+	enzalutamide	 relative	 to	 ADT	+	abiraterone	 was	
CHF	1,066,633.	
	
Table	38:	Base	case	ICER	lifetime	results	(non-dominated	strategies).	

Treatment	

Costs	

(CHF)	 QALYs	 LYs1	
Δ	Cost	

(CHF)	 Δ	QALYs	 Δ	LYs1	

Pairwise	ICER	

(CHF)	to	

previous	non-

dominated	

strategy	

ADT	 55,926	 3.24	 4.79	 	 	 	 	

ADT	+	docetaxel	 70,956	 4.07	 5.67	 15,030	 0.83	 0.88	 18,124	

ADT	+	abiraterone	 309,089	 4.88	 6.20	 238,133	 0.81	 0.53	 294,163	

ADT	+	enzalutamide	 361,179	 4.93	 6.31	 52,090	 0.05	 0.11	 1,066,633	
Abbreviations:	ADT	=	Androgen	deprivation	therapy;	CHF	=	Swiss	Francs;	ICER	=	Incremental	cost-effectiveness	ratio;	
LY	=	Life	years;	QALY	=	Quality-adjusted	life	year	
1discounted	
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Table	39:	Base	case	ICER	lifetime	results	(non-dominated	strategies).	

Treatment	
Costs	
(CHF)	 QALYs	 LYs1	

Δ	Cost		
(CHF)	
vs.	ADT	

Δ	QALYs	vs.	
ADT	

Pairwise	ICER	vs.	
ADT	(CHF)	

ADT	 55,926	 3.24	 4.79	 	 	 	

ADT	+	docetaxel	 70,956	 4.07	 5.67	 15,030	 0.83	 18,124	

ADT	+	apalutamide	 295.750	 4.59	 6.10	 239,824	 1.35	 Dominated	

ADT	+	abiraterone	 309,089	 4.88	 6.20	 253’163	 1.64	 154,477	

ADT	+	enzalutamide	 361,179	 4.93	 6.31	 305’253	 1.69	 180,872	
Abbreviations:	ADT	=	Androgen	deprivation	therapy;	CHF	=	Swiss	Francs;	ICER	=	Incremental	cost-effectiveness	ratio;	
LY	=	Life	years;	QALY	=	Quality-adjusted	life	year	
1discounted	
	
	
Figure	 22	 shows	 the	 efficiency	 frontier	 of	 increasingly	 costly	 and	 more	 effective	
interventions.		
	

	
Figure	22:	Base	case	efficiency	frontier.		
	
Discounted	lifetime	costs	per	patient	for	each	cost	category	are	presented	in	Table	40.	The	
three	 hormonal	 strategies	 (ADT	 combined	 with	 abiraterone,	 enzalutamide	 or	
apalutamide)	 led	 to	 the	 highest	 overall	 costs,	 with	 the	 costs	 of	 drug	 acquisition	 and	
administration	 being	 the	 largest	 cost	 component	 for	 all	 strategies	 (91%	 of	
ADT	+	enzalutamide	costs,	89%	of	ADT	+	abiraterone	costs,	88%	of	ADT	+	apalutamide	
costs,	58%	of	ADT	+	docetaxel	costs,	and	39%	of	ADT	costs).	
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Table	 40:	 Base	 case	 lifetime	 cost	 results	 per	 cost	 factor	 for	 each	 treatment	 strategy	
(discounted,	in	CHF).	

Treatment	costs	

Drug	acquisition	

&	administration	

(mean,	%	of	total	

costs)	

Imaging	
Adverse	

effects	

Palliative	

care	

Terminal	

care	

(EoL)	

Total	

costs	

ADT	 21,935	(39%)	 3,403	 285	 17,807	 12,496	 55,926	

ADT	+	docetaxel	 41,086	(58%)	 3,088	 435	 14,688	 11,659	 70,956	

ADT	+	apalutamide	 260,912	(88%)	 12,359	 497	 10,795	 11,188	 295,750	

ADT	+	abiraterone	 273,917	(89%)	 12,697	 1,259	 10,151	 11,066	 309,089	

ADT	+	enzalutamide	 329,147	(91%)	 13,471	 676	 6,953	 10,932	 361,179	
Abbreviations:	ADT	=	Androgen	deprivation	therapy;	CHF	=	Swiss	Francs;	EoL	=	End-of-Life;	ICER	=	Incremental	cost-
effectiveness	ratio;	LY	=	Life	years;	QALY	=	Quality-adjusted	life	year	
	

8.5.3 Sensitivity	analysis	

8.5.3.1 Deterministic	sensitivity	analyses	
We	 performed	 deterministic	 sensitivity	 analyses	 to	 assess	 the	 impact	 of	 uncertainty	
regarding	45	input	parameters	on	the	ICER.	Swiss	drug	costs	were	regarded	as	fixed	and	
were	hence	not	integrated	in	this	sensitivity	analyses.	
	
The	tornado	graph	in	Figure	23	shows	the	most	influential	parameters	for	the	comparison	
of	ADT	+	docetaxel	with	ADT	monotherapy.	“Proportion	of	patients	with	2L	treatment”	
had	 the	 highest	 impact	 on	 the	 ICER,	 followed	 by	 changes	 in	 the	 “HR	 for	 PFS	 under	
ADT	+	docetaxel”	and	“mean	utility	under	ADT	in	progression-free	disease”.		
The	graph	shows	a	moderate	 to	small	 impact	on	 the	 ICER	 for	variations	 in	 “treatment	
duration	 post-progression	 for	 cabazitaxel	 and	 docetaxel”,	 “costs	 of	 palliative	
radiotherapy”,	 “PFS	 duration	 during	 further	 line	 treatment	 with	 abiraterone	 and	
enzalutamide”,	 “mean	 utility	 pre-progression	 for	 ADT	+	docetaxel”,	 “docetaxel	
administration	 costs”,	 and	 the	 “HR	 for	 OS	 under	 ADT	+	docetaxel”.	 All	 other	 input	
parameters	only	demonstrated	a	small	to	zero	impact.		
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Figure	23:	Tornado	graph	base	case	(ADT	+	Docetaxel	vs.	ADT).	
Abbreviations:	ADT	=	Androgen	deprivation	therapy;	AE	=	Adverse	effect;	CHF	=	Swiss	Francs;	CT	=	Computer	tomography;	EOL	=	End	of	life;	ICER=Incremental	cost-effectiveness	
ratio;	PFS	=	Progression	free	survival;	2L	=	second	line	=	CRPC	1L.	All	ICERs	are	in	CHF	per	QALY	gained.
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Figure	24	presents	the	most	influential	parameters	for	the	comparison	of	ADT	+	docetaxel	
vs.	ADT	+	abiraterone.	Variation	in	utilities	pre-progression	for	ADT	+	abiraterone	and	for	
ADT	had	a	high	impact	on	the	ICER,	followed	by	variation	in	the	HRs	for	OS	and	PFS	under	
ADT	+	docetaxel	and	ADT	+	abiraterone.	

	

Figure	24:	Tornado	graph	base	case	(ADT	+	docetaxel	vs.	ADT	+	abiraterone).	
*	ADT	+	abiraterone	dominated	by	ADT	+	docetaxel.	**All	ICERs	are	CHF	per	QALY	gained	

Abbreviations:	 ABI	=	Abiraterone;	 ADT	=	Androgen	 deprivation	 therapy;	 AE	=	Adverse	 effect;	 CHF	=	Swiss	 Francs;	

CRPC	=	Castration	 resistant	 prostate	 cancer;	 CT	=	Computer	 tomography;	 DOC	=	Docetaxel;	 EOL	=	End	 of	 life;	

HR	=	Hazard	ratio;	ICER=Incremental	cost-effectiveness	ratio;	PFS	=	Progression-free	survival	

	
Appendix	12.3.3	presents	the	results	comparing	other	ADT	combination	strategies	with	
the	 ADT	 monotherapy	 strategy.	 In	 general,	 variation	 in	 mean	 utility	 values	 pre-
progression,	 variation	 in	HRs	 for	 PFS	 and	OS	 as	well	 as	 in	 the	 proportion	 of	 patients	
receiving	CRPC	1L	treatment	had	the	most	substantial	impact	on	the	ICER.		
	
8.5.3.2 Probabilistic	sensitivity	analyses	
The	 probabilistic	 sensitivity	 analyses	 involve	 sampling	 simultaneously	 from	 the	
distributions	which	were	assigned	to	each	model	parameter.	Results	of	10,000	runs	are	
shown	in	the	scatter	plot	of	Figure	25.	There	is	a	wider	scattering	of	points	across	the	x-
axis	than	across	the	y-axis,	indicating	considerable	uncertainty	in	the	ICER	in	relation	to	
the	magnitude	of	the	QALYs	estimated	for	each	of	the	treatment	strategies.	In	comparison	
to	ADT	+	docetaxel,	the	other	combination	strategies	were	estimated	to	generate	higher	
costs	for	moderate	QALY	increases.	
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Figure	25:	Scatter	plot	of	probabilistic	sensitivity	analysis	for	base	case	results.	
Abbreviations:	 ADT=Androgen	 deprivation	 therapy;	 CHF=Swiss	 Francs;	 QALYs	 =	 Quality-adjusted	 Life	
Years	
	

Figure	26:	Cost-effectiveness	acceptability	curve	(CEAC).	
Abbreviations:	 ADT=Androgen	 deprivation	 therapy;	 CHF=Swiss	 Francs;	 QALYs	 =	 Quality-adjusted	 Life	
Years	
	
Figure	26	presents	the	CEAC.	ADT	was	estimated	to	have	the	highest	probability	of	being	
cost-effective	for	a	WTP	threshold	of	up	to	approximately	CHF	18,124	per	QALY	gained,	
and	ADT	+	docetaxel	for	higher	WTP	thresholds.	
	
At	a	WTP	threshold	of	CHF	100,000	per	QALY	gained,	we	estimated	ADT	+	docetaxel	was	
the	most	cost-effective	strategy	in	99.67%	of	the	simulations,	ADT	+	apalutamide	was	the	
most	 cost-effective	 in	0.1%	of	 simulations,	ADT	+	abiraterone	 in	0.21%	of	 simulations,	
and	ADT	+	enzalutamide	in	0.02%	of	the	simulations.	
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8.5.4 Scenario	analysis	results	
A	range	of	scenario	analyses	were	undertaken.	In	scenario	analysis	1,	we	used	OS	and	PFS	
HR	estimates	from	our	meta-analysis	of	re-created	IPD	which	excluded	the	LATITUDE	and	
ENZAMET	 trials.	 Results	 are	 presented	 in	 Table	 41.	 In	 this	 scenario,	 both	
ADT	+	apalutamide	and	ADT	+	enzalutamide	were	dominated	strategies.	
	
Table	41:	Deterministic	ranked	CE	results	for	scenario	1	(HRs	of	IPD	meta-analysis).	

Treatment	
Costs	
(CHF)	 QALYs1	 LYs1	

Δ	Cost	
(CHF)	

Δ	
QALYs1	

Δ	
LYs1	

Pairwise	
ICER	(CHF)	
to	previous	
undominate
d	strategy	 Comment	

ADT	 55,926	 3.24	 4.79	 	 	 	 	 Undominated	

ADT	+	docetaxel	 70,804	 3.92	 5.48	 14,878	 0.68	 0.69	 21,871	 Undominated	

ADT	+	apalutamide	 290,443	 4.50	 5.96	 	 	 	 	
Extendedly	

Dominated	

ADT	+	abiraterone	 320,815	 5.10	 6.51	
250,01

1	
1.18	 1.02	 212,737	 Undominated	

ADT	+	enzalutamide	 357,125	 4.91	 6.37	 	 	 	 	
Absolutely	

dominated	

Abbreviations:	ADT	=	Androgen	deprivation	therapy;	CHF	=	Swiss	Francs;	ICER	=	Incremental	cost-effectiveness	ratio;	

LY	=	Life	years;	QALY	=	Quality-adjusted	life	year	
1	Discounted	
	

In	 scenario	 analysis	 2,	 we	 used	 the	 OS	 and	 PFS	 HR	 estimates	 from	 the	 NMA	 which	
excluded	the	LATITUDE	and	ENZAMET	trials.	The	results	of	this	scenario	are	presented	
in	 Table	 42,	 and	 are	 slightly	 more	 favourable	 for	 ADT	 +	docetaxel	 but	 slightly	 less	
favourable	for	ADT	+	abiraterone	in	comparison	to	scenario	1.	
	

Table	 42:	 Deterministic	 ranked	 CE	 results	 for	 scenario	 2	 (HRs	 of	 NMA	 excluding	
LATITUDE	and	ENZAMET).	

Treatment	
Costs	
(CHF)	 QALYs	 LYs1	

Δ	Cost	
(CHF)	

Δ	
QALYs	

Δ	
LYs1	

Pairwise	
ICER	(CHF)	
to	previous	
undominate
d	strategy	 Comment	

ADT	 55,926	 3.24	 4.79	 	 	 	 	 Undominated	

ADT	+	docetaxel	 70,899	 4.07	 5.67	 14,973	 0.83	 0.88	 17,995	 Undominated	

ADT	+	apalutamide	 295,750	 4.59	 6.10	 -	 -	 -	 -	
Extendedly	

Dominated	

ADT	+	abiraterone	 311,360	 4.91	 6.23	
240,46

1	
0.84	 0.56	 286,109	 Undominated	

ADT	+	enzalutamide	 317,828	 4.27	 5.41	 -	 -	 -	 -	
Absolutely	

dominated	

Abbreviations:	ADT	=	Androgen	deprivation	therapy;	CHF	=	Swiss	Francs;	ICER	=	Incremental	cost-effectiveness	ratio;	

LY	=	Life	years;	QALY	=	Quality-adjusted	life	year	

1discounted	
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Results	of	the	remaining	scenario	analyses	are	presented	in	Table	43.		
	
A	discount	rate	of	0%	resulted	in	lower	ICERs	relative	to	the	previous	less	costly	and	less	
effective,	 non-dominated	 strategy.	 Increasing	 the	 discount	 rate	 or	 reducing	 the	 time	
horizon	resulted	in	higher	ICERs.	
	
Simultaneous	use	of	 the	95%	lower	confidence	 limits	(LCLs)	or	95%	upper	confidence	
limits	(UCLs)	of	the	OS	and	PFS	survival	curves	under	ADT	treatment	resulted	in	small	
effects	on	the	ICER	for	ADT	+	docetaxel	vs.	ADT	alone,	and	moderate	effects	on	the	ICERs	
for	ADT	+	abiraterone	and	ADT	+	enzalutamide.	
	
Incorporating	 background	 (general	 population)	 mortality	 resulted	 in	 higher	 ICERs	
relative	 to	 the	 previously	 less	 costly	 and	 less	 effective,	 non-dominated	 strategy,	 with	
ADT	+	enzalutamide	also	being	dominated	by	other	strategies.	
	
Assuming	 less	 pre-progression	 CTs	 for	 hormonal	 strategies	 only	 resulted	 in	 a	 minor	
decrease	in	the	ICERs.		
	
In	 a	 further	 scenario	 analysis,	 we	 excluded	 the	 costs	 of	 further	 line	 drugs,	 drug	
administration,	imaging,	and	palliative	care	costs	(except	costs	directly	at	progression).	
This	resulted	in	a	moderate	increase	of	all	ICERs	compared	to	the	base-case,	except	for	
the	already	dominated	ADT	+	apalutamide	strategy,	which	stayed	dominated.	
	
Excluding	 EoL	 costs	 reduced	 the	 overall	 costs	 of	 all	 strategies.	 Excluding	 EoL	 costs	
resulted	in	a	small	increase	in	the	ICER	for	the	comparison	of	ADT	+	docetaxel	with	the	
ADT	strategy,	and	had	almost	no	impact	on	the	ICERs	for	the	other	comparisons.	This	is	
due	to	the	fact	that	the	hormonal	strategies	cost	much	more,	with	EoL	costs	representing	
a	small	proportion	of	overall	costs.	
	
Assuming	pegfilgrastim	not	for	all	patients	under	docetaxel	but	only	for	10%,	reduced	the	
ICER	 of	 ADT	+	docetaxel	 from	 CHF	 18,124	 to	 CHF	8,428,	 whereas	 the	 ICERs	 of	
ADT	+	abiraterone	and	ADT	+	enzalutamide	slightly	increased.	
	
In	a	last	scenario	analysis,	we	searched	in	a	stepwise	manner	for	a	hypothetical	price	of	
abiraterone	which	would	 lead	 to	 an	 ICER	 below,	 but	 close	 to	 CHF	100,000	 per	 QALY	
gained.	 Applying	 all	 the	 assumptions	 of	 our	 health	 economic	 model	 and	 using	 a	
hypothetical	price	of	abiraterone	of	CHF	1,250	(the	current	public	price	is	CHF	3,529.05),	
our	 model	 estimated	 an	 ICER	 of	 CHF	 97,442/QALY	 gained	 for	 ADT	+	abiraterone	 in	
relation	to	ADT	+	docetaxel.
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Table	43:	Scenario	analysis	results		
Description	 ADT	 ADT	+	docetaxel	 ADT	+	apalutamide	 ADT	+	abiraterone	 ADT	+	enzalutamide	

	 Cost2	 QALY3	 Cost2	 QALY3	 ICER1	 Cost2	 QALY3	 ICER1	 Cost2	 QALY3	 ICER1	 Cost2	 QALY3	 ICER1	

Base	case	 55,926	 3.24	 70,956	 4.07	 18,124	 295,750	 4.59	 D	 309,089	 4.88	 294,163	 361,179	 4.93	 1,066,633	

Discount	rates	0%	 61,643	 3.59	 77,332	 4.60	 15,518	 351,507	 5.24	 D	 351,507	 5.58	 280,904	 412,675	 5.65	 822,505	

Discount	rates	5%	 52,768	 3.05	 67’485	 3.78	 20,063	 275,211	 4.24	 D	 286,165	 4.51	 302,894	 333,417	 4.54	 1’319’269	

Time	horizon	5	years		 41,889	 2.35	 54’563	 2.65	 42,082	 187,693	 2.84	 D	 193,459	 2.98	 417,182	 219,755	 2.95	 D	

Time	horizon	10	years	 52,308	 3.05	 66,110	 3.69	 21,393	 264,582	 4.09	 D	 275,197	 4.33	 329,339	 318,884	 4.34	 2,911,354	

95%	LCLs	for	OS	+	PFS	
ADT	curves	

55,613	 3.03	 70,944	 3.82	 19,331	 280,123	 4.33	 D	 292,972	 4.61	 282,019	 342,997	 4.67	 846,646	

95%	UCLs	for	OS	+	PFS	
ADT	curves	

56,162	 3.49	 70,894	 4.35	 17,079	 313,414	 4.88	 D	 327,231	 5.18	 308,715	 381,404	 5.22	 1,559,993	

Inclusion	of	background	
mortality		

48,147	 2.85	 58,869	 3.29	 24,296	 237,740	 3.52	 D	 244,965	 3.69	 462,944	 277,345	 3.62	 D	

Less	CT	for	hormonal	
strategies	pre-
progression		

55,926	 3.24	 70,956	 4.07	 18,124	 286,338	 4.59	 D	 299,289	 4.88	 282,057	 350,412	 4.93	 1,046,851	

Exclusion	of	further	line	
drug,	admin,	imaging,	
and	palliative	
radiotherapy	costs		

26,993	 3.24	 46,616	 4.07	 23,662	 277,672	 4.59	 D	 292,247	 4.88	 303,425	 349,680	 4.93	 1,176,044	

Without	EoL	costs	 43,430	 3.24	 59,297	 4.07	 19,133	 284,563	 4.59	 D	 298,023	 4.88	 294,897	 350,247	 4.93	 1,069,370	

Pegfilgrastim	for	10%	
only	

54,303	 3.24	 6,’292	 4.07	 8,428	 292,578	 4.59	 D	 306,168	 4.88	 306,168	 359,191	 4.93	 1,085,739	

Abiraterone	drug	
acquisition	price	of	
CHF	1,250	

53,026	 3.24	 68’903	 4.07	 19,144	 295,750	 4.59	 D	 147,785	 4.88	 97,442	 361,179	 4.93	 4,269,631	

1	Comparison	versus	previous	non-dominated	strategies;	2in	CHF;	3in	costs	per	QALY	gained	
	
Abbreviations:	Admin	=	Administration;	CHF	=	Swiss	Francs;	D=dominated;	EoL	=	End	of	life;	ICER	=	Incremental	cost-effectiveness	ratio;	LCL	=	Lower	Confidence	Limit;	QALY	=	Quality	adjusted	life	
year;	UCL	=	Upper	Confidence	Limit
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8.6 Summary,	discussion	and	conclusion	
We	 analysed	 the	 cost-effectiveness	 of	 ADT	 monotherapy	 and	 four	 ADT	 combination	
strategies	 (ADT	 in	 combination	 with	 docetaxel,	 abiraterone,	 enzalutamide,	 or	
apalutamide)	for	patients	with	mHSPC,	from	a	Swiss	healthcare	payer	perspective.	
In	 the	 base	 case	 analysis	 of	 cost-effectiveness,	 we	 found	 ADT	+	docetaxel	 to	 be	 cost-
effective	 in	 comparison	with	 ADT	monotherapy,	 if	 assuming	 a	WTP	 threshold	 of	 CHF	
100,000	per	QALY	gained.	Over	a	15	year	time	horizon,	we	estimated	that	ADT	+	docetaxel	
would	be	associated	with	mean	costs	of	CHF	70,956	and	mean	QALYs	of	4.07,	resulting	in	
an	ICER	of	CHF	18,124	per	QALY	gained	vs.	ADT	alone	(mean	costs	of	CHF	55,926,	mean	
QALYs	of	3.24).		
	
ADT	+	apalutamide	was	estimated	to	be	a	dominated	strategy	(i.e.	it	produces	higher	costs	
and	 lower	 QALYs	 relative	 to	 comparators).	 We	 found	 ADT	+	abiraterone	 and	
ADT	+	enzalutamide	 resulted	 in	 high	 ICERs	 above	 CHF	 100,000	 per	 QALY	 gained	
(CHF	294,163/QALY	for	ADT	+	abiraterone	vs.	ADT	+	docetaxel,	CHF	1,066,633/QALY	for	
ADT	+	enzalutamide	vs.	ADT	+	abiraterone).	
	
For	all	novel	hormonal	mHSPC	treatments,	the	most	substantial	cost	components	were	
the	costs	of	the	drugs	themselves.	Specifically,	drug	acquisition	and	drug	administration	
costs	 in	 total	 represented	 91%	 of	 the	 overall	 costs	 for	 ADT	 +	 enzalutamide,	 89%	 for	
ADT	+	abiraterone,	88%	for	ADT	+	apalutamide,	58%	for	ADT	+	docetaxel	costs,	and	39%	
for	ADT.	
	
In	 deterministic	 sensitivity	 analyses,	 variation	 in	 utility	 values	 pre-progression,	 in	
intervention	 treatment	 effect	 sizes	 (HRs),	 and	 in	 proportion	 of	 patients	 on	 CRPC	 1L	
treatment	 impacted	 the	 ICERs	 most.	 Nevertheless,	 all	 ICERs	 in	 the	 deterministic	
sensitivity	analyses	comparing	ADT	+	docetaxel	with	ADT	monotherapy	were	below	CHF	
25,000	per	QALY	gained.	For	comparisons	of	ADT	+	abiraterone	vs.	ADT	+	docetaxel,	the	
ICERs	were	always	estimated	at	above	CHF	100,000	per	QALY	gained.	
	
For	 few	 scenarios,	 ADT	+	enzalutamide	 became	 a	 dominated	 strategy,	 as	
ADT	+	apalutamide:	 when	 excluding	 LATITUDE	 and	 ENZAMET	 in	 the	 estimation	 of	
intervention	treatment	effects	(HRs),	restricting	the	time	horizon	to	5	years	and	including	
Swiss	background	mortality.	Except	for	variations	in	drug	prices,	all	remaining	scenarios	
had	a	moderate	to	minor	impact	on	the	model	results.	A	hypothetical	price	reduction	for	
abiraterone	(Zytiga®	500mg,	56	pieces	[86])	from	CHF	3,529.05	to	CHF	1,250	resulted	in	
an	 estimated	 ICER	below	CHF	100,000	per	QALY	gained	 for	ADT	+	abiraterone	 versus	
ADT	+	docetaxel,	applying	all	assumptions	of	our	health	economic	model,	and	assuming	
that	the	modelled	population	may	be	representative	for	the	Swiss	real	world	population	
of	mHSPC	patients.	
	
Strengths	of	the	three-health	state	Markov	model	were	that	the	model	parameters	were	
obtained	from	a	full	clinical	and	health	economic	literature	search.	Furthermore,	several	
phase	 III	RCTs	 including	 treatment	with	ADT	 in	 the	comparator	group	were	available,	
permitting	us	to	calculate	a	pooled	ADT	survival	curve	with	sound	information.	We	used	
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OS	and	PFS	HRs	from	a	literature-based	NMA	in	one	set	of	analyses,	and	re-created	and	
analysed	individual	patient	OS	and	PFS	data	in	another	set	of	analyses.	Consistent	ICER	
results	 were	 generated	 when	 applying	 these	 two	 very	 different	 approaches.	 Other	
strengths	of	 the	Markov	model	were	that	drug,	 inpatient	and	outpatient	costs	were	all	
sourced	from	official	Swiss	sources	[84–86].	Finally,	we	consulted	with	two	Swiss	medical	
experts	 in	 order	 to	 verify	 or	 obtain	 resource	 use	 values	 and	 assumptions	 that	 were	
appropriate	for	Switzerland.	
	
Our	model	also	has	several	weaknesses.	The	RCTs	used	for	the	OS	and	PFS	estimation	had	
limited	follow-up	times	of	up	to	nine	years,	which	required	extrapolation	of	the	survival	
curves	to	the	adopted	time	horizon	of	15	years.	Currently	available	data	from	the	ARCHES	
trial	comparing	ADT	+	enzalutamide	vs.	ADT	have	a	very	short	median	follow-up	of	only	
14.4	months.	Any	results	and	conclusions	drawn	from	our	model	for	hormonal	treatment	
with	enzalutamide	need	to	be	treated	with	caution,	until	longer-term	data	is	available.		
	
Due	to	the	stepwise	approach	of	the	meta-analysis	and	extrapolation	of	the	OS	and	PFS	
survival	curves	for	ADT	treatment,	distributional	parameters	of	the	ADT	curve	could	not	
be	varied	directly	in	the	model.	Instead,	we	undertook	scenario	analyses	using	the	lower	
and	upper	95%	confidence	limits	of	these	parameters.	The	results	 from	these	scenario	
analyses	did	not	change	the	conclusions	drawn	from	the	base	case	analysis	in	a	relevant	
way.	
	
There	 is	 also	 uncertainty	 about	 the	 types	 and	 the	 order	 of	 further	 treatment	 lines	
currently	applied	to	patients	with	CRPC	in	Switzerland,	as	well	as	about	the	proportion	of	
patients	 receiving	 these.	While	 we	 did	 not	 investigate	 alternative	 scenarios	 assuming	
different	 combinations	 of	 further	 treatment	 lines,	 we	 showed	 that	 variation	 in	 the	
proportion	of	patients	receiving	them	had	an	influence	on	the	outcomes.	The	results	did	
however	 not	 change	 the	 conclusions	 regarding	 the	 cost-effectiveness	 for	 any	 of	 the	
compared	treatment	strategies.	
	
The	pooled	AE	baseline	rates	for	ADT	treatment	from	the	clinical	part	of	our	HTA	included	
less	trials	than	the	remaining	analyses	since	earlier	trials	seem	to	have	reported	less	AEs	
than	later	trials	and	have	also	presented	a	lower	level	of	detail	(not	always	by	AE	type).	
This	may	have	 somewhat	overestimated	 the	modelled	AE	 rates.	AE	utility	decrements	
were	incorporated	into	the	model	in	a	simplified	manner.	AE	decrements	were	combined	
with	estimated	durations	and	included	in	a	summary	way	in	the	first	model	cycle.	Finally,	
AEs	 occurring	 under	 subsequent	 treatment	 lines	 for	 CRPC	 could	 not	 be	 considered.	
Overall,	we	consider	the	AE-related	elements	in	our	model	to	provide	an	approximation	
only.	However,	we	regard	a	major	impact	on	the	ICER	results	as	very	unlikely.	
	
We	also	did	not	complement	the	healthcare	payer	perspective	with	a	societal	perspective	
(additionally	considering	indirect	costs),	given	that	the	majority	of	the	modelled	patients	
with	a	starting	age	of	67	years	are	expected	 to	be	on	retirement	and	 that	data	on	 lost	
income	 of	 family	members	 providing	 informal	 care	were	 unavailable.	 In	 addition,	 the	
impact	of	indirect	costs	on	the	incremental	analysis	was	expected	to	be	small.	
	
Next	 to	 the	 assumption	 of	 100%	 compliance	 and	 other	 uncertainty	 in	 resource	 use	
assumptions,	there	was	uncertainty	about	the	cost	of	EOL	care,	which	was	explored	in	a	
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further	scenario	analysis.	This	only	resulted	in	minimal	change	to	the	base	case	ICER.	We	
used	 an	 estimate	 of	 the	 cost	 of	 EoL	 care	 from	 the	 cantonal	 hospital	 of	 Lucerne	 in	
Switzerland,	which	we	considered	representative	of	the	costs	in	Switzerland	in	general.	
	
A	further	limitation	was	that	published	utilities	were	available	from	several	sources,	but	
their	values	were	not	always	consistent.	Our	deterministic	sensitivity	analyses	showed	
that	variation	in	utilities	had	a	high	impact	on	the	ICERs	but	did	not	change	the	overall	
conclusions	 of	 the	 cost-effectiveness	 analysis.	 Further	 trials	 comparing	 treatment	
strategies	directly	and	collecting	utility	data	from	the	patients	would	be	beneficial.	
	
In	 summary,	 the	 cost-effectiveness	 analysis	 estimated	 the	 ICER	 of	 ADT	+	docetaxel	 vs.	
ADT	 at	 CHF	18,124	 per	 QALY	 gained.	 The	 hormonal	 treatment	 strategies	were	 either	
dominated	 or	 achieved	 high	 ICERs	 at	 current	 prices	 (above	 CHF	100,000	 per	 QALY	
gained).	
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9 Budget	Impact	Analysis	
The	budget	impact	analysis	consisted	of	two	main	steps.	First,	the	total	number	of	eligible	
patients	per	year	in	Switzerland	was	estimated.	Second,	the	estimated	number	of	eligible	
patients	was	combined	with	the	results	of	the	cost-effectiveness	analysis	to	calculate	the	
total	costs	at	a	national	level.	
	
The	costs	of	mHSPC	were	calculated	over	a	time	period	of	19	years,	from	2012	until	2030,	
from	the	Swiss	healthcare	payer	perspective.	The	costs	analyses	started	in	2012	for	two	
reasons.	First,	incidence	estimations	for	prostate	cancer	in	Switzerland	were	available	for	
the	 period	 2012-2016,	while	 5-years	 prevalence	 estimations	were	 available	 for	 2011,	
2014,	2017,	and	2020.	Second,	 for	each	patient	we	considered	up	to	5	years	 follow-up	
costs.	This	means	that	in	the	period	from	2012	to	2015	only	a	part	of	the	follow-up	costs	
was	 captured,	 while	 the	 estimations	 from	 year	 2016	 included	 all	 follow-up	 costs	
(including	for	example	the	costs	in	the	fifth	year	for	patients	diagnosed	in	2012).	
	
We	did	not	model	the	budget	impact	from	a	societal	perspective	since	information	on	lost	
productivity	was	not	available.	

9.1 Methods	
The	 budget	 impact	 analysis	 investigated	 the	 potential	 economic	 impact	 of	 mHSPC	
treatment	with	ADT	alone,	ADT	+	docetaxel,	ADT	+	abiraterone,	ADT	+	enzalutamide,	and	
ADT	+	apalutamide.	As	in	the	cost-effectiveness	part	and	as	declared	in	the	scoping	of	this	
project,	the	economic	impact	of	radiotherapy	was	not	covered.	
	
9.1.1 Number	of	eligible	cases	
Newly	diagnosed	mHSPC	patients	may	be	cases	that	were	newly	diagnosed	with	prostate	
cancer	(i.e.	incident	cases	directly	staged	as	mHSPC)	or	may	be	already	known	prostate	
cancer	 cases	 that	 progressed	 from	 an	 earlier	 disease	 stage	 (prevalent	 cases).	 In	
Switzerland	there	is	currently	no	information	available	on	the	number	of	patients	with	
newly	 diagnosed	 mHSPC.	 However,	 information	 on	 the	 incidence	 and	 prevalence	 of	
prostate	cancer	is	available	[105,106].	Data	on	the	incidence	and	prevalence	of	prostate	
cancer	in	Switzerland	was	combined	with	published	estimates	of	the	frequency	of	mHSPC	
among	incident	and	prevalent	cases.	
	
9.1.1.1 Incident	cases	
According	to	NICER,	between	2012	and	2016	there	were	a	total	of	30,491	new	prostate	
cancers	diagnosed	in	Switzerland	[105].	Assuming	that	the	cases	were	equally	distributed	
across	the	years,	the	estimated	number	of	cases	per	year	was	6,098:	294	cases	(i.e.	4.82%	
of	 the	 total)	 among	0-54	 year-old	males,	 1,456	 cases	 (23.88%)	 among	55-64	 year-old	
males,	 2,588	 cases	 (42.44%)	 among	 65-74	 year	 old	males,	 and	 1,760	 cases	 (28.86%)	
among	males	older	than	75	years.	
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To	 take	 into	 consideration	 the	 general	 growth	 of	 the	 Swiss	 population	 as	well	 as	 the	
growth	of	the	total	number	of	subjects	at	higher	risk	for	developing	prostate	cancer	(i.e.	
the	 ageing	 of	 the	 population),	 the	 estimates	 for	 the	 following	 years	 were	 adjusted	
according	to	the	reported	(from	2017	to	2019)	and	estimated	(from	2020	to	2030)	age-
distribution	of	males	in	Switzerland	[107,108].		
	
To	estimate	the	number	of	mHSPC	cases	among	the	total	number	of	diagnosed	prostate	
cancers	 we	 used	 published	 estimates.	 An	 IQWiG	 report	 on	 abiraterone	 treatment	 for	
prostate	cancer	(Bericht	Nr.	605)	reported	that	the	percentage	of	mHSPC	cases	among	
newly	diagnosed	prostate	cancer	patients	ranged	from	5.6%	(according	to	the	German	
cancer	registry)	to	7.0%	(according	to	the	cancer	registry	of	Baden-Württemberg)	[109].	
In	the	present	calculation	we	assumed	that	7%	of	the	incident	cases	are	directly	diagnosed	
with	mHSPC.	In	the	sensitivity	analyses	we	varied	the	percentage	of	mHSPC	cases	among	
newly	diagnosed	prostate	cancers	by	±30%	(range:	5%	-	9%).	
	
9.1.1.2 Prevalent	cases	
For	the	prevalent	cases	we	assumed	that	a	certain	percentage	of	already	known	cancer	
patients	 progresses	 to	 mHSPC.	 As	 for	 the	 incident	 cases,	 we	 first	 estimated	 the	 total	
number	of	prevalent	prostate	cancer	cases	in	Switzerland.	According	to	NICER,	the	5-year	
prostate	 cancer	 prevalence	 in	 Switzerland	was	 28,179	 cases	 in	 2011,	 26,062	 cases	 in	
2014,	25,862	cases	in	2017	and	26,447	in	2020	(Table	44).	For	the	years	between	2011-
2014,	2014-2017,	and	2017-2020	we	assumed	linear	decreases/increases.	
	
Table	44:	5-year	prostate	cancer	prevalence	in	Switzerland.		

0-49	years	 50-59	
years	

60-69	
years	

70-79	
years	

>80	years	 Total	

2011	 147	 2,480	 10,504	 10,584	 4,465	 28,179	
2014	 148	 2,247	 9,417	 10,227	 4,024	 26,062	
2017	 160	 2,167	 9,169	 10,198	 4,168	 25,862	
2020	 156	 2,149	 9,176	 10,603	 4,363	 26,447	

	
	
To	 estimate	 the	 fraction	 of	 mHSPC	 patients	 among	 the	 total	 population	 of	 prevalent	
prostate	 cancer	 patients	 we	 used	 estimates	 published	 in	 2015	 [110].	 Scher	 et	 al.	
developed	 a	 dynamic	 transition	 model	 to	 estimate	 the	 prevalence	 of	 prostate	 cancer	
clinical	states	between	2009	and	2020	 in	 the	USA.	According	to	data	provided	 in	 their	
supplementary	 documents,	 the	 percentage	 of	 prostate	 cancer	 patients	 with	 newly	
diagnosed,	metastatic	disease	ranged	from	1.6%	in	2009	to	1.4%	in	2020	(NB:	from	2012	
to	2020	the	percentage	remained	stable	at	around	1.4%).	We	assumed	that	the	reported	
percentages	reflect	the	proportion	of	prevalent	prostate	cancer	patients	that	are	newly	
diagnosed	 as	 metastatic	 in	 a	 given	 year.	 For	 the	 years	 2012	 to	 2020,	 we	 used	 the	
percentage	as	reported	in	the	publication,	whereas	from	2021	onwards	we	applied	the	
percentage	 estimate	 reported	 for	 2020.	 These	 percentages	 were	 multiplied	 with	 the	
estimated	number	of	prevalent	cases	reported	by	NICER	(using	the	5-year	prevalence)	
[106].	As	for	the	incident	cases,	to	take	into	consideration	the	general	increase	and	ageing	
of	 the	 Swiss	 population,	 the	 estimations	 for	 the	 following	 years	 (2021-2023)	 were	
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adjusted	 according	 to	 the	 projected	 age-distribution	 among	 males	 in	 Switzerland	
[107,108].	
	
It	 should	 be	 noted	 that	 this	 approach	 combining	 incident	 and	 prevalent	 cases	 may	
potentially	 lead	 to	 double	 counts.	 In	 fact,	 it	 is	 possible	 that	 incident	 cases	 may	 be	
immediately	counted	as	prevalent	patients.	A	sensitivity	analysis	assuming	that	incident	
cases	and	prevalent	cases	may	be	overlapping	(i.e.	double	counted)	was	performed.	
	
	
9.1.2 Budget	impact	of	mHSPC	treatment	
	
For	each	eligible	case	the	undiscounted	costs	in	the	first	five	years	after	diagnosis	were	
included.	The	costs	estimates	were	based	on	the	results	of	the	cost-effectiveness	analysis	
and	are	summarized	in	Table	45.	The	costs	included	drug	and	administration	costs,	AEs	
costs,	palliative	care	costs,	imaging	costs,	and	end	of	life	costs	being	accrued	during	the	
first	5	years	after	diagnosis).	
	
Table	45:	Estimated	mean	yearly	costs	per	patient	by	treatment	strategy	(undiscounted).		

Year	1	 Year	2	 Year	3	 Year	4	 Year	5	 Total	
ADT	alone	 13,615	 13,390	 7,595	 5,320	 4,126	 44,046	
ADT	+	apalutamide	 55,380	 43,883	 34,526	 28,765	 24,651	 187,205	
ADT	+	enzalutamide	 66,228	 53,122	 44,046	 37,660	 32,874	 233,930	
ADT	+	docetaxel	 28,970	 11,682	 6,854	 5,004	 4,099	 56,609	
ADT	+	abiraterone	 60,188	 47,752	 38,138	 31,892	 27,584	 205,554	
	
	
The	costs	analyses	started	in	2012	since	a	run-in	period	was	required	to	achieve	stable	
cost	 estimates.	 For	2012,	 only	 the	 costs	 in	 the	 first	 year	were	 included.	 For	2013,	 the	
follow-up	costs	of	patients	diagnosed	in	2012	were	added	to	the	annual	treatment	costs	
of	patients	diagnosed	in	2013.	For	2014,	the	follow-up	costs	of	2012	and	2013	were	added	
to	the	annual	treatment	costs	of	patients	diagnosed	in	2014.	For	2015,	the	follow-up	costs	
of	2012,	2013,	and	2014	were	added	to	the	annual	treatment	costs	of	patients	diagnosed	
in	 2014.	 From	 year	 2016	 to	 2030,	 the	 cumulative	 costs	 of	 the	 yearly	 new	 diagnosed	
mHSPC	cases	and	 the	 follow-up	costs	of	patients	diagnosed	 in	 the	previous	 four	years	
were	 calculated.	 This	 implies	 that	 the	 overall	 costs	 in	 the	 years	 2012	 to	 2015	 were	
underestimated	as	they	did	not	include	costs	of	patients	diagnosed	before	2012.	
	
To	avoid	issues	in	the	interpretation	of	the	results	and	to	reflect	the	fact	that	most	of	the	
investigated	treatments	were	introduced	only	recently	on	the	Swiss	market,	costs	results	
are	only	reported	from	2018	to	2030.	
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9.1.2.1 Standard	of	care	and	alternative	assumptions	
	
With	 the	 currently	 available	 information	 it	 was	 difficult	 to	 define	 a	 standard	 of	 care	
scenario.	There	is	in	fact	no	published	information	on	the	treatment	distribution	among	
mHSPC	 patients	 (i.e.	 which	 percentage	 receives	 ADT	 alone,	 ADT	 +	 docetaxel,	 etc.).	
According	 to	 expert	 opinion,	 there	 is	 a	 high	 variability	 in	 the	 use	 of	 the	 investigated	
treatments	 across	 hospitals/regions,	 patient	 characteristics	 (age,	 physical	 status,	
comorbidities),	cancer	volume	(high	vs.	low	volume),	and	treating	physicians	(urologists	
vs.	oncologists).	Moreover,	while	ADT	and	docetaxel	have	been	introduced	and	used	in	
Switzerland	since	many	years,	the	other	treatments	entered	the	Swiss	market	with	the	
indication	 for	 mHSPC	 only	 recently.	 Since	 several	 drugs	 have	 been	 introduced	 only	
recently,	it	is	also	unknown	whether	there	were	patients	that	switched	from	a	treatment	
with	ADT	alone	to	a	combination	treatment	(e.g.	ADT	+	abiraterone).	
We	have	 considered	using	billing	data	 from	health	 insurances	 for	 a	 better	 estimation.	
However,	we	encountered	several	 issues	when	attempting	to	do	so.	First,	ADT	is	given	
also	in	high-risk	localized	prostate	cancer	and	there	are	various	drugs	in	this	category.	
Second,	 docetaxel	 is	 used	 across	 different	 cancer	 contexts.	 Third,	 enzalutamide	 and	
apalutamide	may	also	be	used	in	non-metastatic	castration-resistant	prostate	cancer,	and	
all	 drugs	may	be	used	 in	mCRPC	without	 concomitant	ADT.	Quantities	 of	 drugs	billed	
would	 have	 to	 be	 cross-referenced	 with	 estimations	 of	 prevalence	 and	 incidence	 of	
mHSPC	in	Switzerland,	which	would	also	bear	substantial	uncertainty.	
	
In	light	of	this,	we	decided	to	assume	a	standard	of	care	treatment	assumption	that	may	
represent	 the	 clinical	 practice	 before	 the	 marketing	 approval	 of	 abiraterone,	
enzalutamide,	 and	apalutamide:	 in	 this	 scenario	we	assumed	 that	50%	of	 the	patients	
would	receive	ADT	alone,	whereas	50%	would	receive	ADT	+	docetaxel.	
	
In	a	first	alternative	assumption	that	may	be	more	representative	for	the	actual	situation	
(according	to	expert	opinion),	we	assumed	that	50%	of	the	patients	would	receive	ADT	
alone,	25%	ADT	+	docetaxel,	and	25%	ADT	+	abiraterone.	Other	alternative	assumptions	
using	other	possible	market	shares	are	summarized	 in	Table	46.	For	all	analyses	 fixed	
marked	shares	were	assumed.	This	means	 that	 the	same	distribution	of	 treatment	use	
(e.g.	50%	ADT	alone	and	50%	ADT	+	docetaxel)	was	assumed	for	the	entire	time	period	
(i.e.	from	2012	to	2030).	In	addition,	we	assumed	that	patients	would	not	switch	between	
different	treatment	strategies.	
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Table	46:	Treatment	distributions	for	standard	of	care	and	alternatives	assumptions.	

Assumptions	
ADT	

alone	

ADT	+	

docetaxel	

ADT	+	

abiraterone	

ADT	+	

enzalutamide	

ADT	+	

apalutamide	

Standard	of	care	 50%	 50%	 -	 -	 -	
Alternative	

assumption	1	
50%	 25%	 25%	 -	 -	

Alternative	

assumption	2	
40%	 40%	 20%	 -	 -	

Alternative	

assumption	3	
40%	 20%	 20%	 20%	 -	

Alternative	

assumption	4	
20%	 20%	 20%	 20%	 20%	

Alternative	

assumption	5	
100%	 -	 -	 -	 -	

Alternative	

assumption	6	
-	 100%	 -	 -	 -	

Alternative	

assumption	7	
-	 -	 100%	 -	 -	

Alternative	

assumption	8	
-	 -	 -	 100%	 -	

Alternative	

assumption	9	
-	 -	 -	 -	 100%	

	

	
9.1.3 Sensitivity	analysis	
In	the	sensitivity	analysis	we	first	varied	the	assumptions	concerning	the	percentages	of	
incident	and	prevalent	prostate	cancer	having	mHSPC	by	±30%.	For	the	 incidence,	 the	
estimated	percentage	of	cancer	patients	being	directly	diagnosed	with	mHSPC	was	varied	
from	5%	 to	 9%	 (this	 range	 included	 the	 variation	 in	 the	 estimations	 identified	 in	 the	
published	literature).	For	the	prevalence,	the	estimated	percentage	of	prevalent	cases	that	
are	newly	diagnosed	with	mHSPC	per	year	was	varied	from	0.94%	to	1.86%.	Second,	we	
varied	 the	 estimated	mean	 yearly	 costs	 per	 patient	 by	 ±30%.	 Third,	 to	 consider	 that	
incident	and	prevalent	cases	might	be	double	counted	(if	for	example	incident	cases	are	
also	counted	as	prevalent	from	the	beginning),	a	sensitivity	analysis	assuming	up	to	50%	
overlap	of	incident	and	prevalent	cases	was	conducted.	
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9.2 Results	
9.2.1 Estimated	number	of	eligible	cases	
For	the	standard	of	care	and	alternative	assumptions	we	assumed	that	7%	of	the	incident	
cases	of	prostate	cancer	have	a	mHSPC.	As	reported	in	the	methods	section,	the	estimation	
of	prevalent	cases	developing	mHSPC	was	based	on	a	US	study	published	in	2015	[110].	
	
Table	47	summarises	the	estimated	number	of	newly	diagnosed	mHSPC	cases	depending	
on	prostate	cancer	incidence	and	prevalence.	More	details	concerning	the	estimation	of	
cases	according	to	prostate	cancer	incidence	and	prevalence	are	reported	in	Table	48	and	
Table	49.	
	
Taking	into	consideration	the	growth	and	ageing	of	the	Swiss	population,	we	estimated	
that	 the	 total	 number	 of	 prostate	 cancer	 patients	 in	 Switzerland	 will	 increase	 from	
approximatively	33,300	cases	in	2020	to	more	than	41,000	in	2030.	Assuming	that	the	
relative	occurrence	of	mHSPC	among	prostate	cancer	patients	will	remain	constant,	the	
estimated	total	number	of	newly	diagnosed	mHSPC	cases	will	thus	increase	from	837	in	
2020	to	more	than	1,000	in	2030	(+23%)	(Figure	27).	
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Table	47:	Estimated	number	of	mHSPC	cases	depending	on	prostate	cancer	incidence	and	prevalence.		
Incidence	of	prostate	cancer	

Year	 2012	 2013	 2014	 2015	 2016	 2017	 2018	 2019	 2020	 2021	 2022	 2023	 2024	 2025	 2026	 2027	 2028	 2029	 2030	
Total	 6,098	 6,098	 6,098	 6,098	 6,098	 6,228	 6,360	 6,501	 6,861	 7,021	 7,178	 7,336	 7,494	 7,653	 7,811	 7,971	 8,130	 8,292	 8,444	

Estimated	number	of	newly	diagnosed	mHSPC	(among	incident	cases)	

%	of	
total	 7%	 7%	 7%	 7%	 7%	 7%	 7%	 7%	 7%	 7%	 7%	 7%	 7%	 7%	 7%	 7%	 7%	 7%	 7%	

N	 427	 427	 427	 427	 427	 436	 445	 455	 480	 491	 502	 514	 525	 536	 547	 558	 569	 580	 591	

5-year	prevalence	of	prostate	cancer	

Year	 2012	 2013	 2014	 2015	 2016	 2017	 2018	 2019	 2020	 2021	 2022	 2023	 2024	 2025	 2026	 2027	 2028	 2029	 2030	
Total	 27,474	 26,768	 26,062	 25,995	 25,929	 25,862	 26,057	 26,252	 26,447	 27,033	 27,639	 28,260	 28,913	 29,551	 30,182	 30,795	 31,395	 31,986	 32,562	

Estimated	number	of	newly	diagnosed	mHSPC	(among	prevalent	cases)	

%	of	
total	 1.430%	 1.394%	 1.372%	 1.378%	 1.364%	 1.350%	 1.344%	 1.344%	 1.351%	 1.351%	 1.351%	 1.351%	 1.351%	 1.351%	 1.351%	 1.351%	 1.351%	 1.351%	 1.351%	

N	 393	 373	 358	 358	 354	 349	 350	 353	 357	 365	 373	 382	 390	 399	 408	 416	 424	 432	 440	

Estimated	total	number	of	new	mHSPC	patients	

Year	 2012	 2013	 2014	 2015	 2016	 2017	 2018	 2019	 2020	 2021	 2022	 2023	 2024	 2025	 2026	 2027	 2028	 2029	 2030	
Total	 820	 800	 785	 785	 781	 785	 796	 808	 837	 857	 876	 895	 915	 935	 954	 974	 993	 1,012	 1,031	
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Table	48:	Estimated	number	of	incident	mHSPC	cases.	
Swiss	population	(only	males)		

2012	 2013	 2014	 2015	 2016	 2017	 2018	 2019	 2020	 2021	 2022	 2023	 2024	 2025	 2026	 2027	 2028	 2029	 2030	
0-54	
years	 2,876,566	 2,903,264	 2,926,870	 2,947,052	 2,970,182	 2,974,786	 2,975,197	 2,974,870	 2,909,635	 2,914,547	 2,921,580	 2,930,000	 2,940,211	 2,952,331	 2,965,912	 2,981,407	 2,999,243	 3,017,502	 3,037,434	

55-64	
years	

483,703	 492,375	 503,309	 514,793	 528,645	 542,662	 558,873	 575,989	 597,622	 610,123	 620,320	 628,716	 634,324	 637,069	 637,539	 634,572	 627,686	 619,077	 610,169	

65-74	
years	

355,048	 366,337	 375,948	 385,147	 390,285	 393,472	 395,409	 397,538	 409,786	 414,798	 421,013	 428,379	 437,995	 448,761	 462,110	 476,334	 492,440	 508,959	 523,207	

>75	
years	 253,207	 260,115	 267,753	 274,479	 284,325	 295,514	 307,642	 320,466	 356,893	 371,731	 385,908	 399,604	 412,246	 424,856	 435,770	 447,344	 458,565	 470,622	 483,492	

Total	 3,968,524	 4,022,091	 4,073,880	 4,121,471	 4,173,437	 4,206,434	 4,237,121	 4,268,863	 4,273,936	 4,311,199	 4,348,821	 4,386,699	 4,424,776	 4,463,017	 4,501,331	 4,539,657	 4,577,934	 4,616,160	 4,654,302	

Incidence	of	prostate	cancer	
0-54	
years	 294	 294	 294	 294	 294	 294	 294	 294	 288	 288	 289	 290	 291	 292	 294	 295	 297	 299	 301	
55-
64	
years	

1,456	 1,456	 1,456	 1,456	 1,456	 1,495	 1,540	 1,587	 1,646	 1,681	 1,709	 1,732	 1,748	 1,755	 1,756	 1,748	 1,729	 1,706	 1,681	

65-
74	
years	

2,588	 2,588	 2,588	 2,588	 2,588	 2,609	 2,622	 2,636	 2,717	 2,751	 2,792	 2,841	 2,904	 2,976	 3,064	 3,159	 3,265	 3,375	 3,469	

>75	
years	 1,760	 1,760	 1,760	 1,760	 1,760	 1,829	 1,904	 1,983	 2,209	 2,301	 2,389	 2,473	 2,552	 2,630	 2,697	 2,769	 2,838	 2,913	 2,993	

Total	 6,098	 6,098	 6,098	 6,098	 6,098	 6,228	 6,360	 6,501	 6,861	 7,021	 7,178	 7,336	 7,494	 7,653	 7,811	 7,971	 8,130	 8,292	 8,444	

Estimated	number	of	newly	diagnosed	mHSPC	(among	incident	cases)	

	 427	 427	 427	 427	 427	 436	 445	 455	 480	 491	 502	 514	 525	 536	 547	 558	 569	 580	 591	
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Table	49:	Estimated	number	of	prevalent	mHSPC	cases.	
5-years	prevalence	of	prostate	cancer	

	
2012	 2013	 2014	 2015	 2016	 2017	 2018	 2019	 2020	 2021	 2022	 2023	 2024	 2025	 2026	 2027	 2028	 2029	 2030	

0-49	
years	 147	 148	 148	 152	 156	 160	 159	 157	 156	 157	 157	 158	 159	 160	 161	 162	 163	 164	 165	

50-
59	
years	

2,402	 2,324	 2,247	 2,220	 2,194	 2,167	 2,161	 2,155	 2,149	 2,149	 2,138	 2,113	 2,082	 2,051	 2,022	 2,002	 1,985	 1,975	 1,976	

60-
69	
years	

10,142	 9,780	 9,417	 9,334	 9,252	 9,169	 9,171	 9,174	 9,176	 9,432	 9,707	 10,025	 10,356	 10,645	 10,882	 11,074	 11,231	 11,335	 11,385	

70-
79	
years	

10,465	 10,346	 10,227	 10,217	 10,207	 10,198	 10,333	 10,468	 10,603	 10,737	 10,846	 10,933	 11,034	 11,163	 11,324	 11,519	 11,742	 12,023	 12,333	

>80	
years	 4,318	 4,171	 4,024	 4,072	 4,120	 4,168	 4,233	 4,298	 4,363	 4,559	 4,790	 5,030	 5,281	 5,533	 5,793	 6,038	 6,273	 6,488	 6,702	

Total	 27,474	 26,768	 26,062	 25,995	 25,929	 25,862	 26,057	 26,252	 26,447	 27,033	 27,639	 28,260	 28,913	 29,551	 30,182	 30,795	 31,395	 31,986	 32,562	

Estimated	number	of	newly	diagnosed	mHSPC	(among	prevalent	cases)	

	 393	 373	 358	 358	 354	 349	 350	 353	 357	 365	 373	 382	 390	 399	 408	 416	 424	 432	 440	
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Figure	27:	Estimated	number	of	newly	diagnosed	mHSPC	from	2012	to	2030.	
	

9.2.2 Budget	impact	of	treatment	for	mHSPC	
As	 reported	 in	 the	 methods,	 undiscounted	 cost	 estimates	 from	 the	 cost-effectiveness	
analysis	 were	 combined	 with	 the	 estimated	 number	 of	 mHSPC	 cases	 in	 Switzerland.	
Treatment	costs	per	patients	were	calculated	for	a	5-year	time	horizon.	One	standard	of	
care	assumption	and	several	alternative	assumptions	on	the	proportional	use	of	different	
treatment	strategies	were	assessed.	Table	50	and	Figure	28	show	the	estimated	total	costs	
of	mHSPC	treatment	from	2012	to	2030,	whereas	Table	51	shows	the	difference	in	total	
costs	per	year,	relative	to	the	standard	of	care	assumption	(50%	ADT	alone	and	50%	ADT	
+	docetaxel).	This	led	to	an	underestimation	of	the	yearly	costs	between	2012	and	2015.	
Of	 note,	 the	 costs	 of	 radiotherapy	 as	 a	 potential	 first-line	 treatment	 for	 patients	with	
mHSPC	were	not	included.	In	contrast,	radiotherapy	costs	related	to	palliative	costs	were	
included	(as	in	the	cost-effectiveness	analysis).	
	
The	estimated	 total	 costs	per	year	varied	considerably	across	 the	different	alternative	
assumptions.	For	example,	the	estimated	total	costs	in	2020	ranged	from	CHF	35.7	million	
for	alternative	assumption	4	(ADT	treatment	alone	for	all	patients)	to	CHF	188.7	million	
for	 alternative	 assumption	 8	 (ADT	 +	 enzalutamide	 for	 all	 patients).	 The	 alternative	
assumptions	assuming	that	only	one	treatment	strategy	is	provided	to	all	mHSPC	patients	
are	obviously	not	realistic.	However,	they	may	be	helpful	to	compare	the	potential	costs	
of	the	investigated	treatments.	If	compared	to	the	standard	of	care	assumption	(50%	ADT	
alone	and	50%	ADT	+	docetaxel),	only	alternative	assumption	5	assuming	that	all	patients	
are	treated	with	ADT	alone	was	less	expensive	(e.g.	CHF	-5.3	million	in	2020).	All	other	
alternative	assumptions	were	more	expensive.	The	cost	differences	ranged	in	2020	from	
CHF	 5.3	 million	 for	 alternative	 assumption	 6	 (100%	 ADT	 +	 docetaxel)	 to	 CHF	 147.7	
million	for	alternative	assumption	8	(100%	ADT	+	enzalutamide).	
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As	 illustrated	 in	Figure	29,	 treatment	with	ADT	+	abiraterone,	ADT	+	enzalutamide,	or	
ADT	+	apalutamide	led	to	significantly	higher	costs	if	compared	to	ADT	alone	or	ADT	+	
docetaxel	 (approximatively	 CHF	 100	million	more	 per	 year).	 Alternative	 assumptions	
considering	that	mHSPC	patients	received	different	treatments	led	to	more	similar	results	
(Figure	30).	Evidently,	the	budget	impact	directly	depended	on	the	percentage	of	patients	
receiving	the	most	expensive	treatments.	
	
More	 detailed	 total	 costs	 estimations	 for	 each	 assumption	 are	 provided	 in	 Appendix	
12.3.4	(Tables	A1	–	A10).	
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Table	50:	Estimated	total	costs	per	year	(in	Mio	CHF,	undiscounted).	
Total	costs	per	year	(Mio	CHF)	

		 2018	 2019	 2020	 2021	 2022	 2023	 2024	 2025	 2026	 2027	 2028	 2029	 2030	
Standard	of	care	 39.7	 40.1	 41.0	 41.9	 42.9	 43.9	 44.9	 45.9	 46.9	 47.9	 48.8	 49.4	 50.5	
Alternative	
assumption	1	 69.0	 69.6	 70.9	 72.4	 74.1	 75.8	 77.6	 79.4	 81.1	 82.8	 84.5	 85.6	 87.4	
Alternative	
assumption	2	 64.1	 64.7	 66.0	 67.4	 69.0	 70.6	 72.3	 73.8	 75.4	 77.0	 78.6	 79.6	 81.4	
Alternative	
assumption	3	 92.0	 92.7	 94.4	 96.4	 98.6	 101.0	 103.4	 105.7	 108.0	 110.2	 112.5	 114.1	 116.5	
Alternative	
assumption	4	 114.5	 115.5	 117.5	 120.0	 122.7	 125.6	 128.7	 131.5	 134.4	 137.2	 140.0	 142.0	 145.0	
Alternative	
assumption	5	 34.7	 35.0	 35.7	 36.5	 37.3	 38.2	 39.1	 40.0	 40.8	 41.7	 42.6	 43.2	 44.0	
Alternative	
assumption	6	 44.7	 45.2	 46.3	 47.3	 48.4	 49.5	 50.7	 51.8	 52.9	 54.0	 55.1	 55.7	 57.1	
Alternative	
assumption	7	 161.8	 163.1	 165.9	 169.4	 173.3	 177.4	 181.6	 185.7	 189.7	 193.7	 197.7	 200.6	 204.7	
Alternative	
assumption	8	 184.1	 185.6	 188.7	 192.6	 197.0	 201.6	 206.5	 211.1	 215.7	 220.3	 224.8	 228.1	 232.8	

Alternative	
assumption	9	 147.4	 148.6	 151.1	 154.3	 157.9	 161.6	 165.5	 169.1	 172.8	 176.5	 180.1	 182.7	 186.5	
	
Note:	since	most	of	the	investigated	treatments	were	introduced	in	the	Swiss	marked	only	recently,	cost	estimates	are	only	reported	starting	from	2018.	
Assumption	description:	
Standard	of	care:	50%	ADT	alone,	50%	ADT	+	docetaxel	
Alternative	assumption	1:	50%	ADT	alone,	25%	ADT	+	docetaxel,	25%	ADT	+	abiraterone	
Alternative	assumption	2:	40%	ADT	alone,	40%	ADT	+	docetaxel,	20%	ADT	+	abiraterone	
Alternative	assumption	3:	40%	ADT	alone,	20%	ADT	+	docetaxel,	20%	ADT	+	abiraterone,	20%	ADT	+	enzalutamide	
Alternative	assumption	4:	20%	ADT,	20%	ADT	+	docetaxel,	20%	ADT	+	abiraterone,	20%	ADT	+	enzalutamide,	20%	ADT	+	apalutamide		
Alternative	assumption	5:	100%	ADT	alone	
Alternative	assumption	6:	100%	ADT	+	docetaxel	
Alternative	assumption	7:	100%	ADT	+	abiraterone	
Alternative	assumption	8:	100%	ADT	+	enzalutamide	
Alternative	assumption	9:	100%	ADT	+	apalutamide		
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Figure	28:	Estimated	budget	impact	(standard	of	care	and	alternative	assumptions).
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Table	51:	Total	costs	difference	per	year	in	comparison	to	standard	of	care	(in	Mio	CHF,	undiscounted).	
Total	costs	per	year	(Mio	CHF)	

		 2018	 2019	 2020	 2021	 2022	 2023	 2024	 2025	 2026	 2027	 2028	 2029	 2030	
Standard	of	care	 -	 -	 -	 -	 -	 -	 -	 -	 -	 -	 -	 -	 -	
Alternative	
assumption	1	 29.3	 29.5	 29.9	 30.5	 31.2	 32.0	 32.7	 33.5	 34.2	 34.9	 35.7	 36.2	 36.9	
Alternative	
assumption	2	 24.4	 24.6	 25.0	 25.5	 26.1	 26.7	 27.4	 28.0	 28.6	 29.2	 29.8	 30.2	 30.8	
Alternative	
assumption	3	 52.3	 52.7	 53.5	 54.5	 55.8	 57.1	 58.5	 59.8	 61.1	 62.4	 63.7	 64.7	 66.0	
Alternative	
assumption	4	 74.8	 75.4	 76.6	 78.1	 79.9	 81.8	 83.8	 85.6	 87.5	 89.4	 91.2	 92.6	 94.5	
Alternative	
assumption	5	 -5.0	 -5.1	 -5.3	 -5.4	 -5.6	 -5.7	 -5.8	 -5.9	 -6.0	 -6.2	 -6.3	 -6.3	 -6.5	
Alternative	
assumption	6	 5.0	 5.1	 5.3	 5.4	 5.5	 5.7	 5.8	 5.9	 6.0	 6.2	 6.3	 6.3	 6.5	
Alternative	
assumption	7	 122.1	 123.0	 124.9	 127.5	 130.4	 133.5	 136.7	 139.8	 142.8	 145.9	 148.9	 151.2	 154.2	
Alternative	
assumption	8	 144.4	 145.4	 147.7	 150.7	 154.1	 157.8	 161.6	 165.2	 168.8	 172.4	 176.0	 178.7	 182.3	
Alternative	
assumption	9	 107.7	 108.5	 110.2	 112.4	 115.0	 117.7	 120.6	 123.3	 125.9	 128.6	 131.3	 133.3	 136.0	
		
Note:	since	most	of	the	investigated	treatments	were	introduced	in	the	Swiss	marked	only	recently,	cost	estimates	are	only	reported	starting	from	2018.	
Assumption	description:	
Standard	of	care:	50%	ADT	alone,	50%	ADT	+	docetaxel	
Alternative	assumption	1:	50%	ADT	alone,	25%	ADT	+	docetaxel,	25%	ADT	+	abiraterone	
Alternative	assumption	2:	40%	ADT	alone,	40%	ADT	+	docetaxel,	20%	ADT	+	abiraterone	
Alternative	assumption	3:	40%	ADT	alone,	20%	ADT	+	docetaxel,	20%	ADT	+	abiraterone,	20%	ADT	+	enzalutamide	
Alternative	assumption	4:	20%	ADT,	20%	ADT	+	docetaxel,	20%	ADT	+	abiraterone,	20%	ADT	+	enzalutamide,	20%	ADT	+	apalutamide		
Alternative	assumption	5:	100%	ADT	alone	
Alternative	assumption	6:	100%	ADT	+	docetaxel	
Alternative	assumption	7:	100%	ADT	+	abiraterone	
Alternative	assumption	8:	100%	ADT	+	enzalutamide	
Alternative	assumption	9:	100%	ADT	+	apalutamide		
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Figure	29:	Estimated	budget	impact	(only	monotherapy	assumptions).	
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Figure	30:	Estimated	budget	impact	(standard	of	care	and	treatment	combination	

assumptions).	
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9.2.3 Sensitivity	analyses	
In	 the	 first	 sensitivity	 analysis	 the	numbers	 of	 incident	 and	prevalent	 prostate	 cancer	

cases	were	varied.	With	30%	lower	incidence	and	prevalence	of	mHSPC,	the	estimated	

number	of	eligible	cases	was	586	in	2020	and	722	in	2030.	If	a	30%	higher	incidence	and	

prevalence	was	assumed,	the	estimated	number	of	cases	was	1,089	in	2020	and	1,340	in	

2030.	 Figure	 31	 illustrates	 how	 the	 estimated	 total	 costs	 of	 the	 standard	 of	 care	

assumption	would	 change	with	 lower/higher	 frequencies	 of	mHSPC.	 The	 costs	 for	 all	

other	alternative	assumptions	showed	identical	trends.	

Since	 the	 budget	 impact	 was	 calculated	 by	multiplying	 the	 number	 of	 cases	 with	 the	

estimated	costs	per	case,	a	30%	change	in	the	costs	led	to	exactly	the	same	results	as	a	

30%	change	in	the	incidence/prevalence	of	mHSPC.	

In	 the	 sensitivity	 analysis	 assuming	 that	 incident	 and	 prevalent	 cases	 were	 partially	

overlapping,	the	estimated	number	of	eligible	cases	ranged	from	597	(50%	overlap)	to	

789	(10%	overlap)	in	2020	and	from	735	(50%	overlap)	to	972	(10%	overlap)	in	2030.	

For	the	standard	of	care	assumption,	this	led	to	total	costs	ranging	from	CHF	29.39	million	

(50%	overlap)	to	CHF	38.65	million	(10%	overlap)	in	2020	and	from	CHF	36.04	million	

(50%	overlap)	to	CHF	47.63	million	(10%	overlap)	in	2030.	

	

	

	

Figure	31:	Sensitivity	analysis:	30%	variation	of	the	incidence/prevalence	of	mHSPC	

(standard	of	care).	
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9.3 Discussion	
The	budget	 impact	analysis	estimated	the	costs	of	different	combinations	of	 treatment	

strategies	for	mHSPC	in	Switzerland	between	2012	and	2030.	Not	surprisingly,	treatment	

strategies	mainly	based	on	ADT	alone	or	ADT	+	docetaxel	(i.e.	based	on	generic	drugs)	led	

to	the	lowest	total	costs,	ranging	from	CHF	35.7	million	for	ADT	alone	to	CHF	46.3	million	

for	 ADT	 +	 docetaxel	 in	 2020.	 Alternative	 assumptions	 considering	 the	 use	 of	 more	

recently	developed	drugs	led	to	significantly	higher	total	costs:	assuming	that	all	patients	

were	treated	using	the	same	strategy	 led	to	total	costs	of	CHF	151.1	million	for	ADT	+	

apalutamide,	CHF	165.9	million	for	ADT	+	abiraterone,	and	CHF	188.7	million	for	ADT	+	

enzalutamide.	Alternative	assumptions	considering	a	combination	of	several	treatments	

(e.g.	50%	ADT	alone,	25%	ADT	+	docetaxel,	25%	ADT	+	abiraterone)	may	better	represent	

the	current	and	future	use	of	the	investigated	treatments.	Such	assumptions	led	to	total	

costs	 ranging	 from	CHF	66.0	million	 to	CHF	117.5	million	 in	2020.	 If	 compared	 to	 the	

standard	of	care	assumption	(50%	ADT	alone	and	50%	ADT	+	docetaxel),	only	alternative	

assumption	 5	 assuming	 that	 all	 patients	 would	 be	 treated	 with	 ADT	 alone	 was	 less	

expensive	(e.g.	CHF	-5.3	million	in	2020).	All	other	alternative	assumptions	were	more	

expensive,	 with	 cost	 differences	 in	 2020	 ranging	 from	 CHF	 5.3	 million	 (alternative	

assumption	6:	100%	ADT	+	docetaxel)	to	CHF	147.7	million	(alternative	assumption	8:	

100%	ADT	+	enzalutamide).	

	

Future	costs	were	calculated	assuming	that	 the	number	of	mHSPC	cases	will	generally	

increase	due	to	the	aging	of	the	Swiss	population.	According	to	the	estimations,	the	yearly	

budget	 impact	 of	 all	 strategies	 between	 2020	 and	 2030	may	 increase	 by	 23%	 for	 all	

assumptions.	

	

One	of	the	main	strengths	of	the	budget	impact	analysis	is	the	use	of	the	undiscounted	

cost	 results	of	 the	cost-effectiveness	analysis	 to	estimate	 the	potential	 costs	of	mHSPC	

treatment	 in	Switzerland.	This	means	 that	 the	 costs	 included	drug	and	administration	

costs,	AEs	costs,	palliative	care	costs,	imaging	costs,	and	end	of	life	costs	happening	during	

the	first	5	years	of	treatment.	The	approach	also	implies	that	for	deceased	patients,	costs	

are	no	longer	considered.	

	

The	budget	 impact	 estimation	 required	numerous	 assumptions.	Therefore,	 substantial	

limitations	 apply.	 First,	 the	 yearly	 number	 of	 eligible	mHSPC	 cases	was	 estimated	 by	

combining	incident	cases	and	prevalent	cases	that	receive	an	mHSPC	diagnosis	at	a	later	

point	 in	 time.	 For	 the	 incident	 cases,	 it	was	 assumed	 that	 7%	of	 the	newly	diagnosed	

prostate	cancer	patients	have	a	mHSPC	[109].	This	percentage	may	not	be	stable	over	

time.	For	example,	a	change	in	the	prostate	screening	strategy	at	national	level	leading	to	

earlier	detection	of	prostate	cancer	may	reduce	the	future	incidence	of	metastatic	forms.	

For	 the	 prevalent	 cases,	 the	 estimated	 percentages	 of	 patients	 getting	 a	mHSPC	were	

extracted	from	a	US	study	[110].	It	could	be	argued	that	the	corresponding	percentages	

in	 the	 Swiss	 population	may	 differ	 from	 the	 American	 ones.	 As	 for	 the	 incidence,	 the	

transitioning	of	prevalence	prostate	cancer	cases	to	mHSPC	was	assumed	to	remain	stable	

from	 2020	 to	 2030.	 However,	 the	 introduction	 of	more	 efficient	 treatments	 in	 earlier	

disease	stages	may	 lead	to	a	reduction	of	such	cases.	Second,	 the	estimated	number	of	

eligible	cases	from	2020	to	2030	was	adjusted	taking	into	consideration	the	aging	of	the	

Swiss	population.	Other	risk	factors	that	may	influence	the	incidence	and	prevalence	of	
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prostate	 cancer	 in	 general,	 and	 of	mHSPC	 in	 particular,	 were	 not	 considered.	 A	 third	

limitation	 is	 the	 unknown	 distribution	 of	 the	 investigated	 treatments	 among	 mHSPC	

patients,	and	the	unknown	future	development	of	this	distribution.	According	to	expert	

opinion,	the	percentage	of	mHPSC	patients	receiving	ADT	alone	or	a	combination	of	ADT	

with	 other	 drugs	 may	 vary	 considerably	 across	 hospitals	 and	 regions,	 patient	

characteristics,	 cancer	 volume	 and	 treating	 physicians.	 For	 this	 reason,	 a	 rather	

conservative	standard	of	care	assumption	(considering	50%	treatment	with	ADT	alone	

and	50%	treatment	with	ADT	+	docetaxel)	and	several	alternative	assumptions	(assuming	

either	100%	use	of	a	single	treatment	or	mix	of	several	treatment	strategies	being	used)	

were	 developed.	 A	 fourth	 limitation	 is	 the	 fact	 that	 only	 short-term	 costs	 of	 mHSPC	

treatment	were	included	in	this	analysis	(i.e.	over	5	years).	It	can’t	be	excluded	that	the	

inclusion	of	long-term-costs	would	lead	to	a	reduced	overall	budget	impact	for	patients	

receiving	 more	 recently	 developed	 drugs:	 according	 to	 the	 results	 of	 the	 cost-

effectiveness	analysis,	palliative	care	costs	and	end	of	life	costs	were	considerably	lower	

for	 the	 ADT	 +	 abiraterone,	 ADT	 +	 enzalutamide	 and	 ADT	 +	 apalutamide	 strategies	 if	

compared	 to	 ADT	 alone	 or	 ADT	 +	 docetaxel.	 A	 fifth	 limitation	 is	 that	 to	 simplify	 the	

calculations	 we	 assumed	 constant	 treatment	 distributions	 until	 2030.	 However,	 the	

treatment	of	mHSPC	patients	in	the	next	few	years	may	constantly	change	according	to	

the	 developing	 scientific	 evidence	 on	 their	 benefits,	 harms,	 and	 costs	 of	 the	 new	

treatments.	

	

A	final	limitation	concerns	the	costs	estimates.	For	the	budget	impact	analysis,	the	costs	

calculated	in	the	cost-effectiveness	analysis	were	applied.	The	fact	that	treatment	costs	

and,	more	specifically,	drug	prices	may	change	over	time	(e.g.	after	patent	expiry)	was	not	

considered	but	may	significantly	affect	the	future	budget	impact,	particularly	of	the	most	

recently	approved	drugs	(e.g.	abiraterone,	enzalutamide,	and	apalutamide).	

	

9.4 Conclusion	
The	 results	 of	 the	 budget	 impact	 analysis	 suggested	 that	 the	 total	 costs	 of	mHSPC	 in	

Switzerland	 strongly	 depend	 on	 the	 treatment	 strategies	 used.	 ADT	 alone	 or	 ADT	 +	

docetaxel	 were	 estimated	 to	 be	 less	 expensive	 then	 ADT	 +	 abiraterone,	 ADT	 +	

enzalutamide,	 or	 ADT	 +	 apalutamide	 (CHF	 35.7-46.3	 million	 vs.	 more	 than	 CHF	 150	

million	in	2020).	The	costs	of	treatment	combinations	strongly	depended	on	the	assumed	

proportional	use	of	different	treatment	options.	For	example,	assuming	that	50%	of	the	

eligible	patients	would	be	treated	with	ADT	alone,	25%	with	ADT	+	docetaxel,	and	25%	

with	ADT	+	abiraterone	led	to	total	costs	of	CHF	70.9	million	in	2020	(i.e.	CHF	35.2	million	

more	 than	 treating	with	ADT	alone).	According	 to	expert	opinion,	 it	 is	very	difficult	 to	

estimate	how	mHSPC	patients	in	Switzerland	are	currently	treated	(i.e.	which	percentage	

receives	 which	 treatment).	 Nevertheless,	 it	 appears	 evident	 that	 the	 use	 of	 the	

investigated	treatments	for	mHSPC	is	in	constant	evolution	and	may	change	very	fast	in	

the	next	few	years.	
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10 Overall	Conclusion	
In	the	present	HTA,	we	evaluated	the	clinical	effectiveness,	safety,	benefit-harm	balance	

and	 health	 economic	 characteristics	 of	 docetaxel,	 abiraterone,	 enzalutamide,	 and	

apalutamide	in	combination	with	ADT	among	each	other	and	compared	to	ADT	alone	in	

patients	with	mHSPC	in	the	context	of	Switzerland.	The	assessment	of	the	clinical	efficacy	

and	safety	additionally	included	an	evaluation	of	radiotherapy	in	combination	with	ADT	

compared	to	ADT	alone.		

	

In	Switzerland,	systemic	treatment	with	abiraterone,	enzalutamide	and	apalutamide	in	

combination	with	ADT	are	currently	approved	for	use	in	mHSPC	by	swissmedic.	Approval	
for	treatment	with	abiraterone	is	limited	to	high-risk	mHSPC	patients	only.	Enzalutamide	

and	 apalutamide	 so	 far	 obtained	 temporary	 approval	 by	 swissmedic.	 Docetaxel	 is	 not	
approved	 for	 use	 in	 mHSPC	 but	 is	 commonly	 used	 off-label	 for	 this	 indication.	
Radiotherapy	is	currently	primarily	used	in	men	with	newly	diagnosed,	de	novo	mHSPC	
with	low	disease	burden	and	a	good	overall	health	state.	

	

In	the	assessment	of	the	clinical	efficacy	and	safety,	we	found	that	all	systemic	mHSPC	

treatments	 provide	 a	 survival	 benefit	 over	 ADT	 alone.	While	 effects	 on	 survival	were	

greater	among	the	novel	hormonal	treatments	than	with	ADT	+	docetaxel,	no	treatment	

was	 statistically	 significantly	 superior	 over	 another	 in	 terms	 of	 survival.	 There	 is	 no	

evidence	 for	a	benefit	 for	ADT	+	docetaxel	and	ADT	+	apalutamide	among	 low-volume	

patients,	but	we	observed	a	statistically	significant	benefit	for	the	two	treatments	in	the	

high-volume	 setting.	 Meanwhile,	 ADT	 +	 abiraterone	 and	 ADT	 +	 enzalutamide	 were	

statistically	significantly	superior	to	ADT	alone	across	disease	burden	subgroups.	Data	for	

mHSPC	 patients	 progressing	 after	 prior	 local	 therapy	 was	 insufficient	 to	 reach	 a	

conclusion.	ADT	+	radiotherapy	showed	a	statistically	significant	survival	benefit	in	the	

de	novo	low-volume	mHSPC	setting,	but	not	in	the	high-volume	setting.		
	

In	 terms	 of	 HRQoL,	 the	 available	 evidence	 suggests	 a	 benefit	 over	 ADT	 for	 ADT	 +	

abiraterone.	HRQoL	was	 found	 to	 be	 reduced	with	ADT	+	docetaxel	 over	 the	 first	 3-6	

months,	but	not	at	later	time	points.	For	patients	receiving	ADT	+	enzalutamide	or	ADT	+	

apalutamide,	we	 found	no	difference	regarding	HRQoL	compared	 to	patients	receiving	

ADT	alone.	No	HRQoL	data	was	available	for	ADT	+	radiotherapy.	Regarding	the	safety	of	

the	treatments,	we	found	ADT	+	docetaxel	and	ADT	+	abiraterone	to	be	associated	with	

higher	incidence	rates	of	severe	AEs.	No	markedly	higher	AE	rates	were	observed	for	ADT	

+	enzalutamide	and	ADT	+	apalutamide.	

	

The	benefit-harm	assessment	of	systemic	mHSPC	treatments	showed	a	higher	net	clinical	

benefit	for	the	novel	hormonal	therapies	compared	to	ADT	alone,	and	a	low	probability	

for	a	net	clinical	benefit	for	ADT	+	docetaxel.	While	ADT	+	apalutamide	had	the	highest	

probability	 for	 a	 net	 clinical	 benefit	 across	 various	 analyses,	we	 observed	 no	marked	

differences	between	the	novel	hormonal	therapies.	Due	to	the	uncertainties	arising	from	

the	 novel	 application	 of	 a	 BHA	 in	 this	 context,	 the	 results	 from	 the	 benefit-harm	

assessment	should	be	considered	as	complimentary	information	to	the	other	components	

of	this	HTA.		
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The	 results	 of	 to	 the	 cost-effectiveness	 analyses	 identified	 in	 the	 systematic	 review	

suggested	 that	ADT	+	docetaxel	 is	cost-effective	 if	 compared	 to	ADT	alone,	with	 ICERs	

ranging	 from	USD	4,033	 (Woods	2018,	 lifetime	horizon)	 to	USD	50,489	 (Ramamurthy	

2019,	3-year	 time	horizon)	per	QALY	gained.	 In	contrast,	all	 studies	comparing	ADT	+	

abiraterone	to	ADT	alone	or	ADT	+	docetaxel	concluded	that	ADT	+	abiraterone	yielded	

ICERs	far	above	USD	100,000	per	QALY	gained.	

	

Almost	 all	 underlying	 effectiveness	 assumptions	 were	 based	 on	 RCTs	 that	 were	 also	

included	in	the	clinical	part	of	this	HTA.	Still,	approaches	were	heterogeneous,	and	it	was	

difficult	to	compare	the	approaches	across	the	different	cost-effectiveness	analyses.	Three	

economic	analyses	combined	information	from	all	the	above-mentioned	RCTs,	whereas	

the	 other	 extracted	 information	 from	 one	 to	 three	 RCTs.	 Some	 OS	 estimates	 were	

inconsistent	although	based	on	the	same	RCT.	Health-related	quality	of	life	assumptions	

were	partially	 based	on	 information	 from	 the	 above-mentioned	RCTs	 and	partially	 on	

other	literature,	which	also	implied	some	heterogeneity.	

	

The	results	of	our	cost-effectiveness	analysis,	conducted	using	a	Swiss	healthcare	payer	

perspective	and	a	time	horizon	of	15	years,	found	ADT	+	docetaxel	to	be	cost-effective	in	

comparison	with	ADT	monotherapy	(ICER	of	CHF	18,124).	Results	are	comparable	with	

those	of	the	published	cost-effectiveness	analyses	for	other	countries.	We	estimated	the	

ICER	for	ADT	+	abiraterone	relative	to	ADT	+	docetaxel	to	be	above	CHF	100,000	per	QALY	

gained.	 The	 ICER	 for	 ADT	+	enzalutamide	 compared	 to	 ADT	+	abiraterone	 was	 even	

higher	and	ADT	+	apalutamide	was	considered	a	dominated	strategy.	

	

Sensitivity	analysis	showed	that	utility	assumptions	influenced	the	ICERs	most.	Moreover,	

the	 treatment	 effects	 of	 the	 intervention	 treatments,	 and	 the	 proportions	 of	 patients	

requiring	a	further	line	treatment	also	seemed	to	play	a	very	important	role.	

	

The	budget	 impact	analysis	estimated	the	costs	of	different	combinations	of	 treatment	

strategies	 for	mHSPC	 in	 Switzerland	between	until	 2030.	Treatment	 strategies	mainly	

based	on	ADT	alone	or	ADT	+	docetaxel	(i.e.	based	on	generic	drugs)	led	to	the	lowest	total	

costs,	 ranging	 from	 CHF	 35.7	 million	 for	 ADT	 alone	 to	 CHF	 46.3	 million	 for	 ADT	 +	

docetaxel	 in	 2020.	 Alternative	 assumptions	 considering	 the	 use	 of	 more	 recently	

developed	drugs	led	to	significantly	higher	total	costs	(e.g.	CHF	165.9	million	for	ADT	+	

abiraterone	monotherapy).	Alternative	assumptions	considering	a	combination	of	several	

treatments	 (e.g.	 50%	ADT	alone,	 25%	ADT	+	docetaxel,	 25%	ADT	+	 abiraterone)	may	

better	 represent	 the	 current	 and	 future	 use	 of	 the	 investigated	 treatments.	 Such	

assumptions	led	to	total	costs	ranging	from	CHF	66.0	million	to	CHF	117.5	million	in	2020.	

Considering	that	the	ageing	of	the	Swiss	population	may	lead	to	an	increase	of	mHSPC	

cases,	 it	 was	 estimated	 that	 between	 2020	 and	 2030	 the	 yearly	 economic	 impact	 of	

mHSPC	treatment	may	increase	by	23%.	

	

In	 this	 HTA,	 we	 assumed	 that	 all	 patients	 receive	 immediate	 treatment.	 Meanwhile,	

deferred	therapy	with	ADT	is	another	treatment	option	that	may	involve	fewer	AEs	and	

lower	costs	than	immediate	ADT	monotherapy	or	combination	therapy,	albeit	associated	

with	 poorer	 survival	 than	 immediate	 ADT	 [111].	 Depending	 on	 individual	 disease	

characteristics,	performance	status	and	patient	preferences,	this	may	also	be	a	treatment	

strategy	to	consider	for	specific	patients	in	clinical	practice.	
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To	our	knowledge,	this	is	the	first	comparative	HTA	conducted	for	the	different	treatment	

options	 in	 newly	 diagnosed	 mHSPC.	 The	 German	 Institut	 für	 Qualität	 und	

Wirtschaftlichkeit	im	Gesundheitswesen	(IQWiG)	has	conducted	single-technology	HTAs	

separately	on	abiraterone	[109]	and	apalutamide	[112]	in	newly	diagnosed	mHSPC,	and	

the	Ludwig	Boltzmann	Institute	in	Austria	(LBI-HTA)	has	conducted	a	single-technology	

HTA	 on	 enzalutamide	 [113]	 in	 newly	 diagnosed	 mHSPC.	 Furthermore,	 the	 National	

Institute	for	Health	and	Care	Excellence	(NICE)	in	the	United	Kingdom	has	published	an	

evidence	review	for	docetaxel	in	this	indication	[114],	while	single-technology	HTAs	for	

abiraterone,	 enzalutamide	 and	 apalutamide	 in	 this	 context	 are	 currently	 pending	

publication.	A	unique	strength	of	the	present	HTA	is	that	we	conducted	a	simultaneous	in-

depth	 evaluation	 of	 all	 available	 treatment	 options	 for	 patients	with	 newly	 diagnosed	

mHSPC,	allowing	a	better	comparison	of	the	different	treatments.	

	

In	 conclusion,	 none	 of	 the	 combination	 treatments	 clearly	 performed	 better	 than	 the	

others	across	all	evaluated	dimensions.	We	found	all	evaluated	combination	treatments	

to	be	effective	options	for	prolonging	survival	in	men	with	newly	diagnosed	mHSPC,	with	

longer-term	 advantages	 in	 quality	 of	 life	 for	 ADT	 +	 abiraterone	 and	ADT	 +	 docetaxel.	

Novel	hormonal	treatments	may	provide	a	greater	net	clinical	benefit	for	patients	due	to	

higher	rates	of	severe	adverse	events	with	ADT	+	docetaxel.	 In	contrast,	when	relating	

costs	to	the	clincial	benefit,	 the	cost-effectiveness	analysis	with	a	15-year	time	horizon	

indicated	 that	 ADT	 +	 docetaxel	 may	 be	 considered	 the	 only	 cost-effective	 treatment	

option	 from	a	Swiss	healthcare	payer	perspective	based	on	current	drug	prices.	Novel	

hormonal	 therapies	 are	 associated	 with	 relevantly	 increased	 costs	 for	 the	 healthcare	

system.	All	these	factors	need	to	be	considered	jointly	when	making	recommendations	for	

the	treatment	of	newly	diagnosed	mHSPC	in	Switzerland.	
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12 Appendix	
12.1 Stakeholder	Input	
Stakeholder	 Involved	parties	 Involvement	
Swiss	Medical	
Board	

	 Throughout	HTA:	funding,	appraisal	of	assessment	
findings	

Clinical	
Experts	

Prof.	em.	Dr.	med.	
Thomas	Cerny	
(medical	oncology	&	
president	
Krebsforschung	Schweiz	
(KFS))	

Pre-scoping:	direction	of	HTA	project	(as	president	
KFS;	Dec	2018)	
Scoping:	clinical	expertise	(as	involved	clinical	expert	
medical	oncology;	May-Oct	2019)	
Clinical	Assessment:	clinical	expertise	on	choices	
related	to	evidence	selection	and	analysis	(as	involved	
clinical	expert	medical	oncology;	Oct	2020)	

PD	Dr.	med.	Aurelius	
Omlin	
(medical	oncology	KSSG)	

Scoping:	clinical	expertise	for	project	development	(Oct	
2019)	

Prof.	Dr.	med.	Silke	
Gillessen	
(medical	oncology	EOC)	

Scoping:	clinical	expertise	for	project	development	(Oct	
2019)	

PD	Dr.	med.	Richard	
Cathomas	
(medical	oncology	KSGR)	

Scoping:	clinical	expertise	for	project	development	(Oct	
2019)	
Clinical	Assessment:	clinical	expertise	on	choices	
related	to	evidence	selection	and	analysis	(Apr	2020)	
Health	Economic	Assessment:	clinical	expertise	
regarding	model	assumptions	and	input	(Apr	2020,	Jun	
2020)	
Benefit-Harm	Assessment:	clinical	expertise	regarding	
most	important	benefits	and	harms	(Apr	2020,	Jun	
2020)	

PD	Dr.	med.	Christian	
Rothermundt	
(medical	oncology	KSSG)	

Health	Economic	Assessment:	clinical	expertise	
regarding	model	assumptions	and	input	
Benefit-Harm	Assessment:	clinical	expertise	regarding	
most	important	benefits	and	harms		

Prof.	Dr.	med.	George	
Thalmann	
(urology	Inselspital	Bern)	

Pre-scoping:	clinical	expertise	and	critical	feedback	for	
project	development	(as	SMB	expert	council	member;	
Jun-Aug	2019)	
Scoping:	clinical	expertise	and	critical	feedback	for	
project	development	(as	SMB	expert	council	member;	
Oct	2019)	

Prof.	Dr.	med.	Daniel	
Eberli	
(urology	USZ)	

Scoping:	clinical	expertise	for	project	development	(Oct	
2019)	

Prof.	Dr.	med.	Matthias	
Guckenberger	
(radio-oncology	USZ)	

Scoping:	clinical	expertise	for	project	development	(Oct	
2019)	

PD	Dr.	med.	Cédric	Panje	
(radio-oncology	KSSG)	

Health	Economic	Assessment:	clinical	expertise	and	
provision	of	cost	estimates	for	palliative	radiotherapy	
(Sep	2020)	

Prof.	Dr.	med.	George	
Thalmann	
(Swiss	Urology;	urology	
Inselspital	Bern)	

HTA	Report:	critical	feedback	on	final	HTA	report	
(review	of	HTA	report	document;	May	2021)	
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Pharmaceutical	
Industry	

Interpharma,	
represented	by:	
Dr.	Heiner	Sandmeier,	
Markus	Ziegler	

Scoping:	critical	feedback	on	planned	HTA	(forwarded	
Scoping	Document	to	industry;	Oct	2019)	and	Benefit-
Harm	Assessment	(Jul	2020)	
HTA	Report:	critical	feedback	on	final	HTA	report	
(review	of	HTA	report	document;	May	2021)	

Ferring	AG,	represented	
by:	
Sraboni	Ghose	

Scoping:	critical	feedback	on	planned	HTA	(review	of	
draft	Scoping	document;	Oct	2019)	

Astellas	Pharma	AG	/	
Astellas	Pharma	Europe	
Ltd,	represented	by:	
Leila	Baumann,	Patrick	
Adorjan,	Verena	Doye,	
Aurea	Dura	

Scoping:	critical	feedback	on	planned	HTA	(review	of	
draft	Scoping	document;	Oct	2019)	

Janssen-Cilag	AG,	
represented	by:	
Nadja	Dibke-Steinmann	

Scoping:	critical	feedback	on	planned	HTA	(review	of	
draft	Scoping	document;	entry	after	project	start;	Feb	
2020)	
HTA	Report:	critical	feedback	on	final	HTA	report	
(review	of	HTA	report	document;	May	2021)	

Health	
Insurers	

santésuisse,	represented	
by:	
Dr.	Marianna	
Eggenberger,	Markus	
Gnaegi	

Scoping:	critical	feedback	on	planned	HTA	(review	of	
draft	Scoping	document;	Oct	2019)	
HTA	Report:	critical	feedback	on	final	HTA	report	
(review	of	HTA	report	document;	May	2021)	

curafutura,	represented	
by:	
Prof.	Dr.	oec.	Bernhard	
Güntert,	Dr.	med.	Beat	
Kipfer	

Scoping:	critical	feedback	on	planned	HTA	(review	of	
draft	Scoping	document;	Oct	2019)	
HTA	Report:	critical	feedback	on	final	HTA	report	
(review	of	HTA	report	document;	May	2021)	

Government	 Nationale	Strategie	gegen	
Krebs	(NSK),	represented	
by:		
Dr.	nat.	Michael	
Röthlisberger,	Dr.	
Catherine	Gasser	

Pre-scoping:	direction	of	HTA	project	(Dec	2018;	Jul	
2019)	

Non-profit	
Sector	

Swiss	Cancer	League	
(KLS),	represented	by:	
Dr.	sc.	nat.	Rolf	Marti	

Pre-scoping:	direction	of	HTA	project	(Dec	2018;	Jul	
2019)	

Krebsforschung	Schweiz	
(KFS),	represented	by:	
Prof.	em.	Dr.	med.	
Thomas	Cerny	

Pre-scoping:	direction	of	HTA	project	(Dec	2018;	Jul	
2019)	

Assessment	
Team	

EBPI	UZH	/	ECPM	UniBas	 Throughout	HTA:	conduct	of	research	project	
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12.2 Assessment	of	Clinical	Efficacy	and	Safety	
12.2.1 Search	Strategies	

MEDLINE	
1	 prostate	cancer	or	exp	Prostatic	Neoplasms/	
2	 ((metastat*	or	metastas*	or	advanced)	adj3	'prostate	cancer').ti,ab.		
3	 (docetaxel	or	abiraterone	or	enzalutamide	or	apalutamide	or	radiotherapy	or	radiation).ti,ab.	
4	 (((randomized	controlled	trial	or	controlled	clinical	trial).pt.	or	clinical	trial.sh.	or	(randomized	or	

randomised	or	randomly).ti,ab.	or	trial.ti.	or	placebo.ti,ab.)	not	(animals	not	humans).sh.	
5	 1	and	2	and	3	and	4	
Searched	on	25	Feb	2020;	Records:	1267	

EMBASE	
#1	 'prostate	cancer'	or	'prostate	cancer'/exp	
#2	 ((metastat*	or	metastas*	or	advanced)	NEAR/3	'prostate	cancer'):ti,ab	
#3	 (docetaxel	or	abiraterone	or	enzalutamide	or	apalutamide	or	radiotherapy	or	radiation):ti,ab	
#4	 ('controlled	 clinical	 trial'/exp	 OR	 randomized:ti,ab	 OR	 randomised:ti,ab	 OR	 randomly:ti,ab	 OR	

trial:ti	OR	placebo:ti,ab)	NOT	([animals]/lim	NOT	[humans]/lim)	
#5	 #1	AND	#2	AND	#3	AND	#4	
Searched	on	25	Feb	2020;	Records:	2526	

CENTRAL	
#1	 [Prostatic	Neoplasms]	explode	all	trees	
#2	 'prostate	cancer'	
#3	 #1	or	#2	
#4	 ((metastat*	or	metastas*	or	advanced)	NEAR/3	'prostate	cancer'):ti,ab	
#5	 ('hormone-sensitive'	 or	 'hormone-naive'	 or	 'castration-sensitive'	 or	 'castrate-sensitive'	 or	

'castration-naive'	or	'castrate-naive'	or	'non-castrate'):ti,ab	
#6	 (docetaxel	or	abiraterone	or	enzalutamide	or	apalutamide	or	radiotherapy	or	radiation):ti,ab	
#7	 #3	and	#4	and	#5	and	#6	
Searched	on	25	Feb	2020;	Records:	178	

ClinicalTrials.gov	
1	 Condition	or	disease:	Hormone-sensitive	prostate	cancer	
2	 Interventional	studies	
Searched	on	25	Feb	2020;	Records:	50	

Conference	Proceedings	
ESMO	2016-2020	 no	additional	records	
ASCO	2016-2020	 7	additional	records	from	ASCO	GU	2020	
EUA	2016-2020	 no	additional	records	
EUA	2016-2020	 no	additional	records	
APCCC	2017,	2019	 no	additional	records	
Searched	on	04	Apr	2020;	Records:	7	
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12.2.2 List	of	Records	Excluded	during	Full-Text	Screening	
No.	 Reference	 Exclusion	Reason(s)	
1	 Abdel-Rahman	O.	Combined	Chemohormonal	Strategy	in	Hormone-Sensitive	Prostate	

Cancer:	A	Pooled	Analysis	of	Randomized	Studies.	Clinical	genitourinary	cancer.	
2016;14(3):203-9.	

Systematic	review	

2	 Agarwal	N,	Chowdhury	S,	Bjartell	A,	Chung	BH,	Pereira	de	Santana	Gomes	AJ,	Given	RW,	et	
al.	Time	to	second	progression	(PFS2)	in	patients	(pts)	from	TITAN	with	metastatic	
castration-sensitive	prostate	cancer	(mCSPC)	by	first	subsequent	therapy	(hormonal	vs.	
taxane).	Journal	of	Clinical	Oncology.	2020;38(6_suppl):82-.	

Outcomes	not	eligible	
Abstract	

3	 Aguiar	PN,	Tan	PS,	Simko	S,	Barreto	CMN,	Aguiar	BG,	Del	Giglio	A,	et	al.	Network	metanalysis	
and	cost-effectiveness	of	abiraterone,	docetaxel	or	placebo	plus	androgen	deprivation	
therapy	(ADT)	for	hormone-sensitive	advanced	prostate	cancer.	Journal	of	Clinical	
Oncology.	2018;36(15).	

Outcomes	not	eligible	
Study	design	not	eligible	
Economic	study	

4	 Aguiar	PN,	Jr.,	Tan	PS,	Simko	S,	Barreto	CMN,	Gutierres	BdS,	Giglio	AD,	et	al.	Cost-
effectiveness	analysis	of	abiraterone,	docetaxel	or	placebo	plus	androgen	deprivation	
therapy	for	hormone-sensitive	advanced	prostate	cancer.	Einstein	(Sao	Paulo,	Brazil).	
2019;17(2):eGS4414.	

Study	design	not	eligible	
Abstract	
Economic	study	

5	 Ali	A,	Parker	CC,	Clarke	NW.	Prostate	radiotherapy	in	newly	diagnosed	metastatic	prostate	
cancer.	Current	opinion	in	urology.	2019;29(6):620-8.	

Other	publication	

6	 Andren	O,	Widmark	A,	Falt	A,	Ulvskog	E,	Davidsson	S,	Thellenberg	Karlsson	C,	et	al.	
Cabazitaxel	followed	by	androgen	deprivation	therapy	(ADT)	significantly	improves	time	to	
progression	in	patients	with	newly	diagnosed	metastatic	hormone	sensitive	prostate	cancer	
(mHSPC):	a	randomized,	open	label,	phase	III,	multicenter	trial.	Annals	of	oncology.	
2017;28:v281-.	

Intervention	not	eligible	
Abstract	

7	 Aragon	Pharmaceuticals	I.	The	Role	of	Highly	Selective	Androgen	Receptor	(AR)	Targeted	
Therapy	in	Men	With	Biochemically	Relapsed	Hormone	Sensitive	Prostate	Cancer.	
https://ClinicalTrials.gov/show/NCT01790126;	2013.	

Population	not	eligible	

8	 Arranz	Arija	JA,	Valderrama	BP,	Alonso	Gordoa	T,	Gallardo	Diaz	E,	Sepulveda	Sanchez	JM,	
Fernandez-Parra	E,	et	al.	PROSTRATEGY:	A	Spanish	Genitourinary	Oncology	Group	(SOGUG)	
multi-arm	multistage	(MAMS)	phase	III	trial	of	immunotherapy	strategies	in	high-volume	
metastatic	hormone-sensitive	prostate	cancer.	Annals	of	Oncology.	2019;30:v352-v3.	

Comparator	not	eligible	
Abstract	
Study	protocol	

9	 Bayer,	Orion	Corporation	OP.	ODM-201	in	Addition	to	Standard	ADT	and	Docetaxel	in	
Metastatic	Castration	Sensitive	Prostate	Cancer.	
https://ClinicalTrials.gov/show/NCT02799602;	2016.	

Comparator	not	eligible	

10	 Boegemann	M.	Enzalutamide-new	option	in	metastatic	castration-sensitive	prostate	cancer?	
:	Preliminary	results	of	a	randomized	phase	III	trial	(ENZAMET).	Enzalutamid	-	neue	Option	
beim	metastasierten	kastrationssensiblen	Prostatakarzinom?	:	Erste	Ergebnisse	einer	
randomisierten	Phase-III-Studie	(ENZAMET).	2020;59(1):78-9.	

Other	publication	

11	 Boeve	LMS,	Vis	AN.	Reply	to	Herney	Andres	Garcia-Perdomo's	Letter	to	the	Editor	re:	
Liselotte	M.S.	Boeve,	Maarten	C.C.M.	Hulshof,	Andre	N.	Vis,	et	al.	Effect	on	Survival	of	
Androgen	Deprivation	Therapy	Alone	Compared	to	Androgen	Deprivation	Therapy	
Combined	with	Concurrent	Radiation	Therapy	to	the	Prostate	in	Patients	with	Primary	Bone	
Metastatic	Prostate	Cancer	in	a	Prospective	Randomised	Clinical	Trial:	Data	from	the	
HORRAD	Trial.	Eur	Urol.	2019;75:410-8.	High-volume	Disease	Has	a	Different	Standard	of	
Care:	Is.	European	urology.	2019;75(4):e101-e2.	

Other	publication	

12	 Botrel	TEA,	Clark	O,	Lima	Pompeo	AC,	Horta	Bretas	FF,	Sadi	MV,	Ferreira	U,	et	al.	Efficacy	
and	Safety	of	Combined	Androgen	Deprivation	Therapy	(ADT)	and	Docetaxel	Compared	
with	ADT	Alone	for	Metastatic	Hormone-Naive	Prostate	Cancer:	A	Systematic	Review	and	
Meta-Analysis.	PloS	one.	2016;11(6):e0157660.	

Systematic	review	

13	 Burdett	S,	Boevé	LM,	Ingleby	FC,	Fisher	DJ,	Rydzewska	LH,	Vale	CL,	et	al.	Prostate	
Radiotherapy	for	Metastatic	Hormone-sensitive	Prostate	Cancer:	A	STOPCAP	Systematic	
Review	and	Meta-analysis.	European	Urology.	2019;76(1):115-24.	

Systematic	review	

14	 Burgess	E,	Inc	AP,	Medivation	I,	Health	A.	A	Trial	of	Androgen	Deprivation,	Docetaxel,	and	
Enzalutamide	for	Metastatic	Prostate	Cancer.	
https://ClinicalTrials.gov/show/NCT03246347;	2017.	

Comparator	not	eligible	
Study	design	not	eligible	
Abstract	
Study	protocol	

15	 Burgess	EF,	Grigg	C,	Clark	PE,	Boselli	D,	Symanowski	JT,	Raghavan	D.	A	phase	II	trial	of	
enzalutamide,	docetaxel	and	androgen	deprivation	therapy	(ENZADA)	in	patients	with	
metastatic	castrate	sensitive	prostate	cancer	(mCSPC).	Journal	of	Clinical	Oncology.	
2018;36(15).	

Comparator	not	eligible	
Study	design	not	eligible	

16	 Cathomas	R.	Medical	treatment	of	patients	with	hormone-naive	metastatic	prostate	cancer:	
what's	new?	Oncology	research	and	treatment.	2017;40:192-.	

Other	publication	
Abstract	

17	 Center	CoHM,	Institute	NC.	Hormone	Therapy	and	Intensity-Modulated	Radiation	Therapy	
in	Treating	Patients	With	Metastatic	Prostate	Cancer.	
https://ClinicalTrials.gov/show/NCT00544830;	2006.	

Comparator	not	eligible	
Study	design	not	eligible	

18	 Ceresoli	GL,	De	Vincenzo	F,	Sauta	MG,	Bonomi	M,	Zucali	PA.	Role	of	chemotherapy	in	
combination	with	hormonal	therapy	in	first-line	treatment	of	metastatic	hormone-sensitive	
prostate	cancer.	The	quarterly	journal	of	nuclear	medicine	and	molecular	imaging	:	official	
publication	of	the	Italian	Association	of	Nuclear	Medicine	(AIMN)	[and]	the	International	
Association	of	Radiopharmacology	(IAR),	[and]	Section	of	the	Society	of.	2015;59(4):374-80.	

Fulltext	not	available	
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19	 Chapin	BF,	McGuire	SE,	Wang	X,	Troncoso	P,	Davis	JW,	Navai	N,	et	al.	A	prospective,	
multicenter,	randomized	phase	II	trial	of	best	systemic	therapy	(BST)	or	BST	plus	definitive	
treatment	(Surgery	or	Radiation)	of	the	primary	tumor	in	metastatic	prostate	cancer.	
Journal	of	clinical	oncology.	2015;33(15	SUPPL.	1).	

Intervention	not	eligible	
Comparator	not	eligible	

20	 Chi	KN,	Thomas	S,	Agarwal	N,	Feng	F,	Attard	G,	Wyatt	AW,	et	al.	Androgen	receptor	(AR)	
aberrations	in	patients	(Pts)	with	metastatic	castration-sensitive	prostate	cancer	(mCSPC)	
treated	with	apalutamide	(APA)	plus	androgen	deprivation	therapy	(ADT)	in	TITAN.	Annals	
of	Oncology.	2019;30:v347-v8.	

Outcomes	not	eligible	

21	 Chiang	CL,	Choi	H,	Mui	WH,	So	TH.	Cost-effectiveness	analysis	of	additional	abiraterone	for	
hormone-sensitive	metastatic	prostatic	cancer	treated	with	androgen	deprivation	therapy	
(ADT).	Annals	of	oncology.	2017;28:x77-.	

Outcomes	not	eligible	
Study	design	not	eligible	
Abstract	
Economic	study	

22	 Chiang	CL,	So	TH,	Lam	TC,	Choi	HCW.	Cost-effectiveness	analysis	of	Abiraterone	Acetate	
versus	Docetaxel	in	the	management	of	metastatic	castration-sensitive	prostate	cancer:	
Hong	Kong's	perspective.	Prostate	cancer	and	prostatic	diseases.	2020;23(1):108-15.	

Outcomes	not	eligible	
Study	design	not	eligible	
Economic	study	

23	 Clarke	CS,	Brawley	CD,	Ingleby	FC,	Gabrio	A,	Dearnaley	DP,	Matheson	D,	et	al.	Addition	of	
abiraterone	to	first-line	long-term	hormone	therapy	in	prostate	cancer	(STAMPEDE):	Model	
to	estimate	long-term	survival,	quality-adjusted	survival,	and	cost-effectiveness.	Journal	of	
Clinical	Oncology.	2020;38(6_suppl):204-.	

Outcomes	not	eligible	
Study	design	not	eligible	
Abstract	
Economic	study	

24	 Clarke	NW,	James	ND,	Mason	MD,	Aebersold	DM,	Dearnaley	DP,	De	Bono	JS,	et	al.	Survival	
with	newly	diagnosed	metastatic	prostate	cancer	in	the	“docetaxel	era”:	Data	from	>600	
patients	in	the	control	arm	of	the	STAMPEDE	trial	(NCT00268476).	Journal	of	Clinical	
Oncology.	2013;31(15).	

Intervention	not	eligible	
Study	design	not	eligible	
Abstract	

25	 Damodaran	S,	Lang	JM,	Jarrard	DF.	Targeting	Metastatic	Hormone	Sensitive	Prostate	Cancer:	
chemohormonal	Therapy	and	New	Combinatorial	Approaches.	Journal	of	urology.	
2019:101097JU0000000.	

Other	publication	

26	 Davis	I,	Stockler	M,	Martin	A,	Hague	W,	Coskinas	X,	Yip	S,	et	al.	Randomised	phase	3	trial	of	
enzalutamide	in	first	line	androgen	deprivation	therapy	for	metastatic	prostate	cancer:	the	
anzup	enzamet	trial	(anzup	1304).	Asia-pacific	journal	of	clinical	oncology.	2015;11:148.	

Fulltext	not	available	

27	 Di	Nunno	V,	Mollica	V,	Santoni	M,	Conti	A,	Rodolfo	M,	Battelli	N,	et	al.	Systemic	treatment	for	
metastatic	hormone	sensitive	prostate	cancer:	A	comprehensive	meta-analysis	evaluating	
efficacy,	safety	and	specific	sub-groups.	European	Urology,	Supplements.	
2019;18(11):e3495-e6.	

Systematic	review	
Abstract	

28	 Di	Nunno	V,	Santoni	M,	Gatto	L,	Mollica	V,	Massari	F.	Re:	Christopher	C.	Parker,	Nicholas	D.	
James,	Christopher	D.	Brawley,	et	al.	Radiotherapy	to	the	Primary	Tumour	for	Newly	
Diagnosed,	Metastatic	Prostate	Cancer	(STAMPEDE):	A	Randomised	Controlled	Phase	3	
Trial.	Lancet	2018;392:2353-66:	Metastatic	Hormone-naive	Prostate	Cancer:	A	Multimodal	
Approach	for	a	Heterogeneous	Disease.	European	urology	oncology.	2019.	

Other	publication	

29	 Di	Nunno	V,	Santoni	M,	Mollica	V,	Conti	A,	Montironi	R,	Battelli	N,	et	al.	Systemic	Treatment	
for	Metastatic	Hormone	Sensitive	Prostate	Cancer:	A	Comprehensive	Meta-Analysis	
Evaluating	Efficacy	and	Safety	in	Specific	Sub-Groups	of	Patients.	Clinical	drug	investigation.	
2020;40(3):211-26.	

Systematic	review	

30	 Euctr	NL.	Darolutamide	in	addition	to	standard	hormone	therapy	and	docetaxel	in	
metastatic	hormone-sensitive	prostate	cancer.	
http://wwwwhoint/trialsearch/Trial2aspx?TrialID=EUCTR2015-002590-38-NL.	2016.	

Intervention	not	eligible	

31	 Fabbri	P,	Stocchi	L,	Nicoletti	S,	Drudl	F,	Tamburlnl	E,	Nlcollnl	M,	et	al.	Chemotherapy	in	
metastatic	hormone-naive	prostate	cancer:	Pooled	analysis	of	randomized	clinical	trials.	
Journal	of	Clinical	Oncology.	2016;34(2).	

Systematic	review	
Abstract	

32	 Feyerabend	S,	Saad	F,	Ito	T,	Diels	J,	Van	Sanden	S,	De	Porre	P,	et	al.	Overall	survival	with	
abiraterone	acetate	plus	prednisone	vs.	docetaxel	for	the	treatment	of	metastatic	hormone-
sensitive	prostate	cancer:	An	updated	network	meta-analysis.	European	Urology,	
Supplements.	2019;18(1):e1395-e6.	

Systematic	review	
Abstract	

33	 Feyerabend	S,	Saad	F,	Li	T,	Ito	T,	Diels	J,	Van	Sanden	S,	et	al.	Indirect	comparison	of	
abiraterone	acetate	and	docetaxel	for	treatment	of	metastatic	“hormone-sensitive”	prostate	
cancer.	Annals	of	Oncology.	2017;28:v277.	

Systematic	review	
Abstract	

34	 Feyerabend	S,	Saad	F,	Li	T,	Ito	T,	Diels	J,	Van	Sanden	S,	et	al.	Survival	benefit,	disease	
progression	and	quality-of-life	outcomes	of	abiraterone	acetate	plus	prednisone	versus	
docetaxel	in	metastatic	hormone-sensitive	prostate	cancer:	A	network	meta-analysis.	
European	journal	of	cancer	(Oxford,	England	:	1990).	2018;103:78-87.	

Systematic	review	

35	 Firwana	B,	Sonbol	MB,	Mahmoud	FA,	Arnaoutakis	K.	Treatments	for	metastatic	hormone-
sensitive	prostate	cancer:	A	systematic	review.	Journal	of	Clinical	Oncology.	2018;36(6).	

Systematic	review	
Abstract	

36	 Garcia-Perdomo	HA.	Re:	Liselotte	M.S.	Boeve,	Maarten	C.C.M.	Hulshof,	Andre	N.	Vis,	et	al.	
Effect	on	Survival	of	Androgen	Deprivation	Therapy	Alone	Compared	to	Androgen	
Deprivation	Therapy	Combined	with	Concurrent	Radiation	Therapy	to	the	Prostate	in	
Patients	with	Primary	Bone	Metastatic	Prostate	Cancer	in	a	Prospective	Randomised	Clinical	
Trial:	Data	from	the	HORRAD	Trial.	Eur	Urol	2019;75:410-8:	High-volume	Disease	Has	a	
Different	Standard	of	Care.	European	urology.	2019;75(4):e100.	

Other	publication	

37	 Gravis	G,	Audenet	F,	Irani	J,	Timsit	MO,	Barthelemy	P,	Beuzeboc	P,	et	al.	Chemotherapy	in	
hormone-sensitive	metastatic	prostate	cancer:	Evidences	and	uncertainties	from	the	
literature.	Cancer	treatment	reviews.	2017;55:211-7.	

Other	publication	
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38	 Gravis	G,	Fizazi	K,	Joly	F,	Oudard	S,	Priou	F,	Esterni	B,	et	al.	Re:	Androgen-deprivation	
therapy	alone	or	with	docetaxel	in	non-castrate	metastatic	prostate	cancer	(GETUG-AFU	
15):	A	randomised,	open-label,	phase	3	trial.	Journal	of	Urology.	2013;190(6):2094.	

Other	publication	

39	 Gravis	G,	Fizazi	K,	Joly	F,	Oudard	S,	Priou	F,	Latorzeff	I,	et	al.	PSA	response	and	early	PSA	
progression	evaluated	in	patients	randomized	in	a	phase	III	trial	comparing	androgen	
deprivation	therapy	(ADT)	plus	docetaxel	versus	ADT	alone	in	hormone-naive	metastatic	
prostate	cancer	(GETUG-AFU	15/0403).	Journal	of	Clinical	Oncology.	2011;29(15).	

Outcomes	not	eligible	
Abstract	

40	 Gravis	G,	Marino	P,	Joly	F,	Oudard	S,	Priou	F,	Esterni	B,	et	al.	Patients'	self-assessment	versus	
investigators'	evaluation	in	a	phase	III	trial	in	non-castrate	metastatic	prostate	cancer	
(GETUG-AFU	15).	European	journal	of	cancer	(Oxford,	England	:	1990).	2014;50(5):953-62.	

Intervention	not	eligible	
Comparator	not	eligible	
Study	design	not	eligible	

41	 Group	CCT,	Llc	TT,	Institute	CCSR.	Local	Ablative	Therapy	For	Hormone	Sensitive	
Oligometastatic	Prostate	Cancer.	https://ClinicalTrials.gov/show/NCT03784755;	2019.	

Comparator	not	eligible	

42	 Guerin	M,	Sfumato	P,	Boher	JM,	Salem	N,	Dermeche	S,	Thomassin	J,	et	al.	Clinical	outcome	of	
initially	metastatic	hormone	sensitive	prostate	cancer	(HSPC)	in	real	life	population	from	a	
single	center:	Comparison	with	initially	metastatic	HSPC	patients	included	in	the	GETUG-
AFU	15	trial.	European	Journal	of	Cancer.	2015;51:S494-S5.	

Comparator	not	eligible	
Study	design	not	eligible	
Abstract	

43	 Hahn	AW,	Kessel	A,	McFarland	TR,	Swami	U,	Nussenzveig	R,	Esther	J,	et	al.	Response	to	
systemic	therapy	and	survival	outcomes	in	de-novo	(D1)	metastatic	castration-sensitive	
prostate	cancer	(mCSPC)	versus	mCSPC	with	prior	local	therapy	(D0).	Journal	of	Clinical	
Oncology.	2020;38(6_suppl):46-.	

Intervention	not	eligible	
Comparator	not	eligible	
Study	design	not	eligible	
Abstract	

44	 Harshman	LC,	Chen	YH,	Liu	G,	Carducci	MA,	Jarrard	DF,	Dreicer	R,	et	al.	Lower	PSA	at	7	
months	is	prognostic	for	improved	overall	survival	(OS)	in	metastatic	hormone	sensitive	
prostate	cancer	(mHSPC)	treated	with	ADT	with	and	without	docetaxel	(D).	Journal	of	
Clinical	Oncology.	2017;35(6).	

Study	design	not	eligible	
Abstract	

45	 Hassani	A,	Frew	JA,	McMenemin	RM,	Azzabi	AS,	Pedley	ID.	An	update	on	clinical	outcome	
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chemotherapy	or	abiraterone	for	patients	with	metastatic	hormone-naive	prostate	cancer:	a	
systematic	review	and	meta-analysis.	Future	oncology	(London,	England).	
2019;15(10):1167-79.	

Systematic	review	

105	 Sundahl	N,	Tree	A,	Parker	C.	The	Emerging	Role	of	Local	Therapy	in	Metastatic	Prostate	
Cancer.	Current	oncology	reports.	2020;22(1):2.	

Other	publication	

106	 Supiot	S,	Rio	E,	Pacteau	V,	Mauboussin	MH,	Campion	L,	Pein	F.	OLIGOPELVIS	-	GETUG	P07:	a	
multicentre	phase	II	trial	of	combined	salvage	radiotherapy	and	hormone	therapy	in	
oligometastatic	pelvic	node	relapses	of	prostate	cancer.	BMC	cancer.	2015;15:646.	

Population	not	eligible	
Comparator	not	eligible	
Study	design	not	eligible	
Study	protocol	

107	 Taneja	SS.	Re:	Survival	with	Newly	Diagnosed	Metastatic	Prostate	Cancer	in	the	"Docetaxel	
Era":	Data	from	917	Patients	in	the	Control	Arm	of	the	STAMPEDE	Trial	(MRC	PR08,	
CRUK/06/019).	The	Journal	of	urology.	2016;195(2):350.	

Other	publication	
Abstract	

108	 Taneja	SS.	Re:	Radiotherapy	to	the	Primary	Tumour	for	Newly	Diagnosed,	Metastatic	
Prostate	Cancer	(STAMPEDE):	a	Randomised	Controlled	Phase	3	Trial.	The	Journal	of	
urology.	2019;202(1):32-3.	

Intervention	not	eligible	
Other	publication	

109	 Tassinari	D,	Tamburini	E,	Gianni	L,	Drudi	F,	Fantini	M,	Santelmo	C,	et	al.	Early	docetaxel	and	
androgen	deprivation	in	the	treatment	of	metastatic,	hormone-sensitive	prostate	cancer.	
Recent	patents	on	CNS	drug	discovery.	2016;10(2):317-23.	

Fulltext	not	available	

110	 Tilki	D,	Evans	CP.	Re:	Radiotherapy	to	the	Primary	Tumour	for	Newly	Diagnosed,	Metastatic	
Prostate	Cancer	(STAMPEDE):	A	Randomised	Controlled	Phase	3	Trial.	European	urology.	
2019;75(3):535-6.	

Other	publication	

111	 Tombal	B,	Borre	M,	Rathenborg	P,	Werbrouck	P,	Heidenreich	A,	Iversen	P,	et	al.	
Enzalutamide	monotherapy:	Phase	II	study	results	in	patients	with	hormone-naive	prostate	
cancer.	Journal	of	Clinical	Oncology.	2013;31(6).	

Intervention	not	eligible	
Comparator	not	eligible	
Study	design	not	eligible	
Abstract	

112	 Tombal	B,	Saad	F,	Hussain	M,	Sternberg	CN,	Fizazi	K,	Crawford	ED,	et	al.	ARASENS:	a	phase	3	
trial	of	darolutamide	in	males	with	metastatic	hormone-sensitive	prostate	cancer	(mHSPC).	
Annals	of	oncology.	2017;28:v291-v2.	

Fulltext	not	available	

113	 Trump	DL.	Commentary	on	"Androgen-deprivation	therapy	alone	or	with	docetaxel	in	non-
castrate	metastatic	prostate	cancer	(GETUG-AFU	15):	a	randomised,	open-label,	phase	3	
trial."	Gravis	G,	Fizazi	K,	Joly	F,	Oudard	S,	Priou	F,	Esterni	B,	Latorzeff	I,	Delva	R,	Krakowski	I,	
Laguerre	B,	Rolland	F,	Theodore	C,	Deplanque	G,	Ferrero	JM,	Pouessel	D,	Mourey	L,	
Beuzeboc	P,	Zanetta	S,	Habibian	M,	Berdah	JF,	Dauba	J,	Baciuchka	M,	Platini	C,	Linassier	C,	
Labourey	JL,	Machiels	JP,	El	Kouri	C,	Ravaud	A,	Suc	E,	Eymard	JC.	Urologic	oncology.	
2013;31(8):1845.	

Other	publication	

114	 Tucci	M,	Bertaglia	V,	Vignani	F,	Buttigliero	C,	Fiori	C,	Porpiglia	F,	et	al.	Addition	of	Docetaxel	
to	Androgen	Deprivation	Therapy	for	Patients	with	Hormone-sensitive	Metastatic	Prostate	
Cancer:	A	Systematic	Review	and	Meta-analysis.	European	urology.	2016;69(4):563-73.	

Systematic	review	

115	 University	of	Colorado	D.	Enzalutamide	Versus	Standard	Androgen	Deprivation	Therapy	for	
the	Treatment	Hormone	Sensitive	Prostate	Cancer.	
https://ClinicalTrials.gov/show/NCT02278185;	2015.	

Intervention	not	eligible	

116	 Vale	CL,	Burdett	S,	Rydzewska	LHM,	Albiges	L,	Clarke	NW,	Fisher	D,	et	al.	Addition	of	
docetaxel	or	bisphosphonates	to	standard	of	care	in	men	with	localised	or	metastatic,	
hormone-sensitive	prostate	cancer:	A	systematic	review	and	meta-analyses	of	aggregate	
data.	The	Lancet	Oncology.	2016;17(2):243-56.	

Systematic	review	

117	 Vale	CL,	Fisher	DJ,	White	IR,	Carpenter	JR,	Burdett	S,	Clarke	NW,	et	al.	What	is	the	optimal	
systemic	treatment	of	men	with	metastatic,	hormone-naive	prostate	cancer?	A	STOPCAP	
systematic	review	and	network	meta-analysis.	Annals	of	oncology	:	official	journal	of	the	
European	Society	for	Medical	Oncology.	2018;29(5):1249-57.	

Systematic	review	
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118	 Van	Andel	G,	Hulshof	M,	Delaere	K,	Vergunst	H,	Buijs	G,	Viddeleer	A,	et	al.	The	effect	on	
quality	of	life	of	hormonal	therapy	combined	with	local	external	radiotherapy	to	the	
prostate	in	patients	with	primary	metastatic	prostate	cancer.	Urology.	2013;82(3):S45.	

Fulltext	not	available	

119	 Van	Limbergen	EJ.	Result	of	the	STAMPEDE	trial;	plausibility	and	practical	consequences.	
Resultaten	van	de	STAMPEDE-trial.	2019;163.	

Other	publication	

120	 van	Soest	RJ,	de	Wit	R.	Irrefutable	evidence	for	the	use	of	docetaxel	in	newly	diagnosed	
metastatic	prostate	cancer:	results	from	the	STAMPEDE	and	CHAARTED	trials.	BMC	
medicine.	2015;13:304.	

Other	publication	

121	 Vis	AN,	Boeve	LMS.	Reply	to	Fabiana	Gregucci	and	Alba	Fiorentino's	Letter	to	the	Editor	re:	
Liselotte	M.S.	Boeve,	Maarten	C.C.M.	Hulshof,	Andre	N.	Vis,	et	al.	Effect	on	Survival	of	
Androgen	Deprivation	Therapy	Alone	Compared	to	Androgen	Deprivation	Therapy	
Combined	with	Concurrent	Radiation	Therapy	to	the	Prostate	in	Patients	with	Primary	Bone	
Metastatic	Prostate	Cancer	in	a	Prospective	Randomized	Clinical	Trial:	Data	from	the	
HORRAD	Trial.	Eur	Urol	2019;75:410-8.	European	urology.	2019;75(5):e131-e2.	

Other	publication	

122	 Von	Büren	M,	Armstrong	AJ,	Szmulewitz	R,	Petrylak	D,	Villers	A,	Azad	A,	et	al.	Androgen	
deprivation	therapy	with	enzalutamide	or	placebo	in	metastatic	hormone-sensitive	prostate	
cancer:	ARCHES.	Swiss	Medical	Weekly.	2019;149:16S.	

Fulltext	not	available	

123	 Wallis	CJD,	Klaassen	Z,	Bhindi	B,	Goldberg	H,	Chandrasekar	T,	Farrell	AM,	et	al.	Comparison	
of	Abiraterone	Acetate	and	Docetaxel	with	Androgen	Deprivation	Therapy	in	High-risk	and	
Metastatic	Hormone-naive	Prostate	Cancer:	A	Systematic	Review	and	Network	Meta-
analysis.	European	urology.	2018;73(6):834-44.	

Systematic	review	

124	 Wei	XX,	Squibb	B-M,	Institute	D-FC.	Nivolumab	+	Docetaxel	+	ADT	in	mHSPC	Patients	With	
DDRD	or	Inflamed	Tumors.	https://ClinicalTrials.gov/show/NCT04126070;	2020.	

Intervention	not	eligible	
Comparator	not	eligible	
Study	design	not	eligible	

125	 Weiner	AB,	Nettey	OS,	Morgans	AK.	Management	of	Metastatic	Hormone-Sensitive	Prostate	
Cancer	(mHSPC):	an	Evolving	Treatment	Paradigm.	Current	treatment	options	in	oncology.	
2019;20(9):69.	

Other	publication	

126	 Werutsky	G,	Maluf	FC,	Cronemberger	EH,	Carrera	Souza	V,	Dos	Santos	Martins	SP,	Peixoto	F,	
et	al.	The	LACOG-0415	phase	II	trial:	abiraterone	acetate	and	ADT	versus	apalutamide	
versus	abiraterone	acetate	and	apalutamide	in	patients	with	advanced	prostate	cancer	with	
non-castration	testosterone	levels.	BMC	cancer.	2019;19(1):487.	

Comparator	not	eligible	
Study	protocol	

127	 Woods	BS,	Sideris	E,	Sydes	MR,	Gannon	MR,	Parmar	MKB,	Alzouebi	M,	et	al.	Addition	of	
Docetaxel	to	First-line	Long-term	Hormone	Therapy	in	Prostate	Cancer	(STAMPEDE):	
Modelling	to	Estimate	Long-term	Survival,	Quality-adjusted	Survival,	and	Cost-effectiveness.	
European	Urology	Oncology.	2018;1(6):449-58.	

Study	design	not	eligible	
Economic	study	

128	 Wulfing	C,	Bogemann	M,	Goebell	PJ,	Hammerer	P,	Machtens	S,	Pfister	D,	et	al.	Treatment	
situation	in	metastastic	Castration	Naive	Prostate	Cancer	(mCRPC)	and	the	implications	on	
clinical	routine.	Therapiesituation	beim	metastasierten	kastrationsnaiven	Prostatakarzinom	
(mCNPC)	und	die	Auswirkungen	im	klinischen	Alltag.	2019;58(9):1066-72.	

Other	publication	

129	 Yoon	SE,	Kim	Y,	Cho	J,	Kang	M,	Sung	HH,	Jeon	HG,	et	al.	A	retrospective	feasibility	study	of	
biweekly	docetaxel	in	patients	with	high-risk	metastatic	castration-naive	prostate	cancer.	
BMC	urology.	2019;19(1):30.	

Comparator	not	eligible	
Study	design	not	eligible	

130	 Zekri	J,	Ahmad	I,	Imtiaz	S,	Al-Saadi	R.	Androgen	deprivation	therapy	alone	or	with	docetaxel	
in	hormone	naive	metastatic	prostate	cancer:	meta-analysis	of	randomized	phase	III	trials.	
Journal	of	clinical	oncology.	2016;34.	

Systematic	review	
Abstract	

131	 Zhang	S,	Sanchez	LJ,	Liu	J,	Wang	Y,	Duma	N,	Chang	VS,	et	al.	Docetaxel	in	the	treatment	of	
metastatic	hormone-sensitive	and	castration-resistant	prostate	cancer:	a	meta-analysis.	
Journal	of	clinical	oncology.	2016;34.	

Systematic	review	
Abstract	

132	 Eyeing	Enzalutamide	for	Hormone-Sensitive	Prostate	Cancer.	Cancer	discovery.	
2019;9(5):OF3.	

Other	publication	

133	 Medical	resource	utilization	(MRU)	of	abiraterone	acetate	plus	prednisone	(AAP)	added	to	
androgen	deprivation	therapy	(ADT)	in	metastatic	castration-naive	prostate	cancer:	results	
from	LATITUDE.	Journal	of	clinical	oncology.	2018;36(6).	

Outcomes	not	eligible	
Abstract	
Economic	study	

	

12.2.3 List	of	Trials	with	Records	Excluded	after	Full-Text	Screening	due	to	Lack	of	
Data	

No.	 Reference	 Trial	 Reason	
1	 Astellas	Pharma	China	I,	Inc	AP.	An	Efficacy	and	Safety	Study	of	Enzalutamide	

Plus	Androgen	Deprivation	Therapy	(ADT)	Versus	Placebo	Plus	ADT	in	Chinese	
Patients	With	Metastatic	Hormone	Sensitive	Prostate	Cancer	(mHSPC).	
https://ClinicalTrials.gov/show/NCT04076059;	2019.	

NCT04076059	
(China	ARCHES)	

Ongoing	

2	 Euctr	IT.	A	prospective	randomised	phase	III	study	of	androgen	deprivation	
therapy	with	or	without	local	radiotherapy	with	or	without	abiraterone	acetate	
and	prednisone	in	patient	with	metastatic	hormone-naïve	prostate	cancer.	-	
GETUG-AFU	21.	
http://wwwwhoint/trialsearch/Trial2aspx?TrialID=EUCTR2012-000142-35-IT.	
2014.	

PEACE1	/	GETUG-
AFU	21	

Ongoing	
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3	 Institute	BAKC,	Institute	NC.	LHRH	Analogue	Therapy	With	Enzalutamide	or	
Bicalutamide	in	Treating	Patients	With	Metastatic	Hormone	Sensitive	Prostate	
Cancer.	https://ClinicalTrials.gov/show/NCT02058706;	2014.	

NCT02058706	
(Vaishampayan	et	
al.)	

Ongoing	

4	 Jprn	U.	Androgen-deprivation	therapy	plus	abiraterone	and	prednisolone	vs	
combined	androgen	blockade	for	high-risk,	metastatic,	castration-sensitive	
prostate	cancer	:	a	randomized	controlled	trial.	
http://wwwwhoint/trialsearch/Trial2aspx?TrialID=JPRN-UMIN000035933.	
2019.	

UMIN000035933	
(Kawamura	et	al.)	

Ongoing	

5	 Milosrdnice	UHS.	Hormone	Therapy	With	or	Without	Definitive	Radiotherapy	in	
Metastatic	Prostate	Cancer.	https://ClinicalTrials.gov/show/NCT02913859;	
2018.	

NCT02913859	
(Fröbe	et	al.)	

Ongoing	

6	 Nct.	A	Phase	III	of	ADT	+	Docetaxel	+/-	Local	RT	+/-	Abiraterone	Acetate	in	
Metastatic	Hormone-naïve	Prostate	Cancer.	
https://clinicaltrialsgov/show/NCT01957436.	2013.	

PEACE1	/	GETUG-
AFU	21	

Ongoing	

7	 Utah	Uo.	Docetaxel	or	Abiraterone	Acetate	With	ADT	in	Treating	Patients	With	
Metastatic	Hormone	Sensitive	Prostate	Cancer.	
https://ClinicalTrials.gov/show/NCT03827473;	2019.	

ACADEMIC	
(NCT03827473)	

Terminated	
early	

8	 Vaishampayan	UN,	Heilbrun	L,	Monk	P,	Sonpavde	G,	Tejwani	S,	Heath	EI,	et	al.	
Randomized	trial	of	androgen	deprivation	therapy	(ADT)	1	enzalutamide	(Arm	
A)	versus	ADT	1	bicalutamide	(Arm	B)	in	metastatic	hormone	sensitive	prostate	
cancer	(mHSPC).	Annals	of	oncology.	2018;29:viii276-.	

NCT02058706	
(Vaishampayan	et	
al.)	

Ongoing	

9	 Vaishampayan	UN,	Heilbrun	LK,	Monk	P,	Tejwani	S,	Sonpavde	G,	Smith	D,	et	al.	
Randomized	trial	of	enzalutamide	versus	bicalutamide	in	combination	with	
androgen	deprivation	in	metastatic	hormone	sensitive	prostate	cancer:	A	
Prostate	Cancer	Clinical	Trials	Consortium	trial.	Journal	of	Clinical	Oncology.	
2018;36(6).	

NCT02058706	
(Vaishampayan	et	
al.)	

Ongoing	

	

12.2.4 List	of	Trials	with	Records	Included	after	Full-Text	Screening	
No.	 Reference	 Trial	
1	 Abdel-Rahman	O,	Cheung	WY.	Impact	of	Prior	Local	Treatment	on	the	Outcomes	of	Metastatic	

Hormone-Sensitive	Prostate	Cancer:	secondary	Analysis	of	a	Randomized	Controlled	Trial.	Clinical	
genitourinary	cancer.	2018;(no	pagination).	

CHAARTED	

2	 Agarwal	N,	McQuarrie	K,	Bjartell	A,	Chowdhury	S,	Gomes	AJPDS,	Chung	BH,	et	al.	Patient-reported	
outcomes	(PROs)	from	TITAN:	A	phase	III,	randomized,	double-blind	study	of	apalutamide	(APA)	
versus	placebo	(PBO)	added	to	androgen	deprivation	therapy	(ADT)	in	patients	(pts)	with	metastatic	
castration-sensitive	prostate	cancer	(mCSPC).	Annals	of	Oncology.	2019;30:v330-v1.	

TITAN	

3	 Agarwal	N,	McQuarrie	K,	Bjartell	A,	Chowdhury	S,	Pereira	de	Santana	Gomes	AJ,	Chung	BH,	et	al.	
Health-related	quality	of	life	after	apalutamide	treatment	in	patients	with	metastatic	castration-
sensitive	prostate	cancer	(TITAN):	a	randomised,	placebo-controlled,	phase	3	study.	Lancet	oncology.	
2019;20(11):1518-30.	

TITAN	

4	 Agarwal	N,	McQuarrie	K,	Bjartell	A,	Chowdhury	S,	Pereira	De	Santana	Gomes	AJ,	Chung	BH,	et	al.	
Patient-reported	outcomes	(PROs)	From	TITAN:	A	phase	3,	randomized,	double-blind	study	of	
apalutamide	(APA)	versus	placebo	(PBO)	added	to	androgen	deprivation	therapy	(ADT)	in	patients	
(pts)	with	metastatic	castration-sensitive	prostate	cancer	(mCSPC).	European	Urology,	Supplements.	
2019;18(11):e3413-e4.	

TITAN	

5	 Ali	SA,	Hoyle	A,	James	ND,	Parker	C,	Brawley	C,	Attard	G,	et	al.	Benefit	of	prostate	radiotherapy	for	
patients	with	lymph	node	only	or	<	4	bone	metastasis	and	no	visceral	metastases:	Exploratory	
analyses	of	metastatic	site	and	number	in	the	STAMPEDE	'M1jRT	comparison'.	Annals	of	Oncology.	
2019;30:v330.	

STAMPEDE	RT	

6	 Aragon	Pharmaceuticals	I.	A	Study	of	Apalutamide	(JNJ-56021927,	ARN-509)	Plus	Androgen	
Deprivation	Therapy	(ADT)	Versus	ADT	in	Participants	With	mHSPC.	
https://ClinicalTrials.gov/show/NCT02489318;	2015.	

TITAN	

7	 Armstrong	AJ,	Szmulewitz	RZ,	Petrylak	DP,	Holzbeierlein	J,	Villers	A,	Azad	A,	et	al.	ARCHES:	A	
Randomized,	Phase	III	Study	of	Androgen	Deprivation	Therapy	With	Enzalutamide	or	Placebo	in	Men	
With	Metastatic	Hormone-Sensitive	Prostate	Cancer.	Journal	of	clinical	oncology	:	official	journal	of	
the	American	Society	of	Clinical	Oncology.	2019;37(32):2974-86.	

ARCHES	

8	 Armstrong	AJ,	Szmulewitz	RZ,	Petrylak	DP,	Holzbeierlein	JM,	Villers	A,	Azad	A,	et	al.	ARCHES:	efficacy	
of	androgen	deprivation	therapy	(ADT)	with	enzalutamide	(ENZA)	or	placebo	(PBO)	in	metastatic	
hormone-sensitive	prostate	cancer	(mHSPC).	Journal	of	clinical	oncology.	2019;37.	

ARCHES	

9	 Armstrong	AJ,	Szmulewitz	RZ,	Petrylak	DP,	Villers	A,	Azad	A,	Alcaraz	A,	et	al.	Phase	III	study	of	
androgen	deprivation	therapy	(ADT)	with	enzalutamide	(ENZA)	or	placebo	(PBO)	in	metastatic	
hormone-sensitive	prostate	cancer	(mHSPC):	the	ARCHES	trial.	Journal	of	clinical	oncology.	2019;37.	

ARCHES	

10	 Astellas	Pharma	Global	Development	I,	Medivation	Llc	awosoPI,	Inc	AP.	A	Study	of	Enzalutamide	Plus	
Androgen	Deprivation	Therapy	(ADT)	Versus	Placebo	Plus	ADT	in	Patients	With	Metastatic	Hormone	
Sensitive	Prostate	Cancer	(mHSPC).	https://ClinicalTrials.gov/show/NCT02677896;	2016.	

ARCHES	

11	 Basso	U,	Prayer	Galetti	T,	Armstrong	A,	Szmulewitz	R,	Petrylak	D,	Villers	A,	et	al.	Phase	3	study	of	
androgen	deprivation	therapy	(ADT)	with	enzalutamide	(ENZA)	or	placebo	(PBO)	in	metastatic	
hormone-sensitive	prostate	cancer	(MHSPC):	The	ARCHES	trial.	European	Urology,	Supplements.	
2019;18(9):e3258.	

ARCHES	



	

	
201	

12	 Boevé	L,	Hulshof	M,	Vis	A,	Zwinderman	K,	Twisk	J,	Delaere	K,	et	al.	A	prospective,	randomized	
controlled	trial	evaluating	overall	survival	in	patients	with	primary	bone	metastatic	prostate	cancer	
(MPCA)	receiving	either	androgen	deprivation	therapy	(ADT)	or	adt	combined	with	concurrent	
radiation	therapy	to	the	prostate,	final	data	from	the	horrad	trial.	Journal	of	Urology.	
2018;199(4):e231-e2.	

HORRAD	

13	 Boeve	LMS,	Hulshof	MCCM,	Vis	AN,	Zwinderman	AH,	Twisk	JWR,	Witjes	WPJ,	et	al.	Effect	on	Survival	
of	Androgen	Deprivation	Therapy	Alone	Compared	to	Androgen	Deprivation	Therapy	Combined	with	
Concurrent	Radiation	Therapy	to	the	Prostate	in	Patients	with	Primary	Bone	Metastatic	Prostate	
Cancer	in	a	Prospective	Randomised	Clinical	Trial:	Data	from	the	HORRAD	Trial.	European	urology.	
2019;75(3):410-8.	

HORRAD	

14	 Chi	K,	Protheroe	A,	Rodriguez	Antolin	A,	Facchini	G,	Suttmann	H,	Matsubara	N,	et	al.	Benefits	of	
abiraterone	acetate	plus	prednisone	(AA1P)	when	added	to	androgen	deprivation	therapy	(ADT)	in	
LATITUDE	on	patient	(Pt)	reported	outcomes	(PRO).	Annals	of	oncology.	2017;28:v269-.	

TITAN	

15	 Chi	KN,	Agarwal	N,	Bjartell	A,	Chung	BH,	De	Santana	Gomes	AJP,	Given	RW,	et	al.	First	results	from	
TITAN:	A	phase	III	double-blind,	randomized	study	of	apalutamide	(APA)	versus	placebo	(PBO)	in	
patients	(pts)	with	metastatic	castration-sensitive	prostate	cancer	(mCSPC)	receiving	androgen	
deprivation	therapy	(ADT).	Journal	of	Clinical	Oncology.	2019;37.	

TITAN	

16	 Chi	KN,	Agarwal	N,	Bjartell	A,	Chung	BH,	Gomes	AJPDS,	Given	R,	et	al.	Apalutamide	for	metastatic,	
castration-sensitive	prostate	cancer.	New	England	Journal	of	Medicine.	2019;381(1):13-24.	

TITAN	

17	 Chi	KN,	Chowdhury	S,	Radziszewski	P,	Lebret	T,	Ozguroglu	M,	Sternberg	C,	et	al.	TITAN:	a	randomized,	
double-blind,	placebo-controlled,	phase	3	trial	of	apalutamide	(ARN-509)	plus	androgen	deprivation	
therapy	(ADT)	in	metastatic	hormone-sensitive	prostate	cancer	(mHSPC).	Annals	of	oncology.	
2016;27.	

LATITUDE	
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12.2.5 Evidence	Selection	

12.2.5.1 Overall	Survival	
Evidence	 selected	 for	 primary	 analyses	 (primary	 evidence),	 available	 alternative	 evidence	 and	 evidence	 selection	 and	 sensitivity	
analysis	considerations	regarding	overall	survival.	
	
Subgroup	 Comparison	 Trial	 Primary	Evidence	 Alternative	Evidence	 Comments	
Systemic	mHSPC	Treatments	

Overall	mHSPC	
Population	

ADT	+	Doc	vs.	
ADT	

GETUG-AFU	15	 Gravis	2016:	overall	 	 	
CHAARTED	 Kyriakopoulos	2018:	

overall	
	 	

STAMPEDE	Doc	 Clarke	2019:	overall	 	 9%	of	patients	with	concurrent	RT	planned.	Use	of	Clarke	2019	estimate	in	
lack	of	more	applicable	evidence,	as	concurrent	RT	was	planned	in	<20%	of	
patients.	

ADT	+	Abi	vs.	
ADT	

LATITUDE	 Fizazi	2019:	overall	 	 Differences	in	control	group	survival	curves	compared	to	other	trials	due	to	
high-risk	study	population.	Inclusion	in	primary	analysis	in	lack	of	evidence	
for	relevant	effect	modification	due	to	the	different	population.	Exclusion	in	
sensitivity	analysis	for	economic	model.	

STAMPEDE	Abi	 James	2017:	M1	subgroup	 	 41%	of	patients	had	concurrent	RT	planned.	Use	of	James	2017	M1	
subgroup	estimate	despite	concurrent	RT	in	>20%	of	patients,	in	lack	of	
evidence	for	relevant	effect	modification	by	concurrent	RT	status.	

ADT	+	Enz	vs.	
ADT	+	nsAA	

ENZAMET	 Davis	2019:	no	concurrent	
Doc	planned	subgroup	

Omission	 45%	of	patients	had	concurrent	Doc	planned,	and	16%	of	patients	had	
received	prior	Doc.	Use	of	Davis	2019	no	Doc	planned	subgroup	estimate	as	
<20%	of	patients	had	prior	Doc,	despite	the	lack	of	knowledge	on	effect	
modification	by	prior	Doc	status,	unclear	characteristics	of	the	underlying	
population	and	the	different	nature	of	the	comparator	intervention	
compared	to	other	trials.	Exclusion	in	sensitivity	analyses	due	to	the	
uncertainties	associated	with	the	evidence	from	the	ENZAMET	trial.	

ADT	+	Enz	vs.	
ADT	

ARCHES	 Armstrong	2019:	overall	 	 18%	of	patients	had	received	prior	Doc.	Use	of	Armstrong	2019	estimate	in	
lack	of	more	applicable	evidence,	as	prior	Doc	was	received	by	<20%	of	
patients.	

ADT	+	Apa	vs.	
ADT	

TITAN	 Chi	2021:	overall	 	 11%	of	patients	had	received	prior	Doc.	Use	of	Chi	2019	estimate	in	lack	of	
more	applicable	evidence,	as	prior	Doc	was	received	by	<20%	of	patients.	

ADT	+	Abi	vs.	
ADT	+	Doc	

STAMPEDE	
Doc/Abi	

Sydes	2018:	M1	subgroup	 Omission	 37%	of	patients	had	concurrent	RT	planned	and	the	estimate	only	includes	
a	part	of	the	trial	population.	Use	of	Sydes	2018	M1	subgroup	estimate	
despite	>20%	of	patients	with	concurrent	RT	(overall),	as	potential	effect	
modification	by	concurrent	RT	status	was	judged	unlikely	to	affect	the	
estimate.	Exclusion	in	sensitivity	analyses	due	to	the	uncertainties	
associated	with	the	evidence	from	the	publication	by	Sydes	et	al.	

Low-	vs.	High-
Volume	
Subgroups	

ADT	+	Doc	vs.	
ADT	

GETUG-AFU	15	 Gravis	2016:	volume	 	 	
CHAARTED	 Kyriakopoulos	2018:	

volume	
	 	

STAMPEDE	Doc	 Clarke	2019:	volume		 	 	
LATITUDE	 Fizazi	2019:	volume	 	 See	rationale	in	overall	mHSPC	population.	
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Subgroup	 Comparison	 Trial	 Primary	Evidence	 Alternative	Evidence	 Comments	
ADT	+	Abi	vs.	
ADT	

STAMPEDE	Abi	 Hoyle	2019:	volume	 	 41%	of	patients	had	concurrent	RT	planned.	Use	of	Hoyle	2019	despite	
concurrent	RT	in	>20%	of	patients,	in	lack	of	evidence	for	effect	
modification	by	concurrent	RT	status.	

ADT	+	Enz	vs.	
ADT	+	nsAA	

ENZAMET	 Davis	2019:	volume	&	no	
Docetaxel	planned	
subgroup	

Treat	with	caution	 Consider	disregarding	the	evidence	due	to	the	uncertainties	associated	
with	the	evidence	from	the	ENZAMET	trial	stated	above.	

ADT	+	Enz	vs.	
ADT	

ARCHES	 NA	 	 	

ADT	+	Apa	vs.	
ADT	

TITAN	 Chi	2021:	volume	 	 See	rationale	in	overall	mHSPC	population.	

ADT	+	Abi	vs.	
ADT	+	Doc	

STAMPEDE	
Doc/Abi	

NA	 	 	

de	novo	vs.	
Prior	Local	
Therapy	
Subgroups	

ADT	+	Doc	vs.	
ADT	

GETUG-AFU	15	 Gravis	2016:	de	novo	/	PLT	 	 	
CHAARTED	 Kyriakopoulos	2018:	de	

novo	/	PLT	
	 	

STAMPEDE	Doc	 Clarke	2019:	overall		
(no	estimate	available	for	
PLT)	

	 Use	of	Clarke	2019	overall	estimate	for	the	de	novo	subgroup	analysis,	as	
≤5%	of	patients	had	received	PLT.	Exclusion	from	PLT	subgroup	analysis,	
as	no	applicable	estimate	available.	

ADT	+	Abi	vs.	
ADT	

LATITUDE	 Fizazi	2019:	overall	
(no	estimate	available	for	
PLT)	

	 Use	of	Fizazi	2019	overall	estimate	as	all	patients	had	de	novo	mHSPC.	
Exclusion	from	PLT	subgroup	analysis,	as	no	PLT	patients	included.	

STAMPEDE	Abi	 de	novo:	Hoyle	2019:	de	
novo	
PLT:	James	2017:	recurrent	

	 Use	of	Hoyle	2019	de	novo	subgroup	for	the	de	novo	subgroup	analysis,	
according	to	the	rationale	stated	for	volume	subgroup	analyses.	
48%	of	patients	in	James	2017	were	high-risk	non-metastatic	prostate	
cancer	patients.	Use	of	James	2017	recurrent	subgroup	estimate,	despite	
>20%	without	metastasis,	in	lack	of	evidence	for	relevant	effect	
modification	by	metastasis	status.	

ADT	+	Enz	vs.	
ADT	+	nsAA	

ENZAMET	 Davis	2019:	de	novo	/	PLT	 	 Exclusion	from	analysis	due	to	>20%	of	patients	receiving	concurrent	Doc,	
with	evidence	for	relevant	effect	modification	by	concurrent	Doc	status.	

ADT	+	Enz	vs.	
ADT	

ARCHES	 NA	 	 	

ADT	+	Apa	vs.	
ADT	

TITAN	 de	novo:		Chi	2021:	
metastasis	at	diagnosis	

	 See	rationale	in	overall	mHSPC	population.	

ADT	+	Abi	vs.	
ADT	+	Doc	

STAMPEDE	
Doc/Abi	

NA	 	 	

ECOG	0	vs.	
ECOG	1+	
Subgroups	

ADT	+	Doc	vs.	
ADT	

GETUG-AFU	15	 Gravis	2016:	ECOG	0/1-2	 	 	
CHAARTED	 Kyriakopoulos	2018:	ECOG	

0/1-2	
	 	

STAMPEDE	Doc	 Clarke	2019:	ECOG	0/1-2	 	 	
ADT	+	Abi	vs.	
ADT	

LATITUDE	 Fizazi	2017:	ECOG	0/1-2	 	 Estimates	reported	in	Fizazi	2019	were	based	on	ECOG	groups	that	were	
incongruent	with	those	reported	in	other	trials.	Use	of	Fizazi	2017	
subgroup	estimates	for	consistency.	

STAMPEDE	Abi	 James	2017:	ECOG	0/1-2	 	 See	rationale	for	PLT	subgroup	analysis.	
ADT	+	Enz	vs.	
ADT	+	nsAA	

ENZAMET	 Davis	2019:	ECOG	0/1-2	 	 Exclusion	from	analysis	due	to	>20%	of	patients	receiving	concurrent	Doc,	
with	evidence	for	relevant	effect	modification	by	concurrent	Doc	status.	
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Subgroup	 Comparison	 Trial	 Primary	Evidence	 Alternative	Evidence	 Comments	
ADT	+	Enz	vs.	
ADT	

ARCHES	 NA	 	 	

ADT	+	Apa	vs.	
ADT	

TITAN	 Chi	2021:	ECOG	0/1	 	 See	rationale	in	overall	mHSPC	population.	

ADT	+	Abi	vs.	
ADT	+	Doc	

STAMPEDE	
Doc/Abi	

NA	 	 	

Radiotherapy	

Overall	(de	
novo)	mHSPC	
Population	

ADT	+	RT	vs.	
ADT	

HORRAD	 Boevé	2018:	overall	 	 	
STAMPEDE	RT	 Parker	2018:	overall	 	 18%	of	patients	had	concurrent	Doc	planned.	Use	of	Parker	2018	overall	

estimate,	as	concurrent	Doc	was	planned	in	<20%	of	patients	and	as	
potential	effect	modification	by	concurrent	Doc	status	was	judged	unlikely	
to	affect	the	estimate.	

Low-	vs.	High-
Volume	
Subgroups	

ADT	+	RT	vs.	
ADT	

HORRAD	 Boevé	2018:	volume	 Treat	with	caution	 Consider	disregarding	the	evidence	due	to	the	incongruent	volume	
classification.	

STAMPEDE	RT	 Parker	2018:	volume	 	 	
ECOG	0	vs.	
ECOG	1+	
Subgroups	

ADT	+	RT	vs.	
ADT	

HORRAD	 Boevé	2018:	ECOG	0/1-2	 	 	
STAMPEDE	RT	 Parker	2018:	ECOG	0/1-2	 	 	

Legend:	mHSPC	=	metastatic,	Hormone-Sensitive	Prostate	Cancer,	Doc	=	docetaxel,	Abi	=	abiraterone,	Enz	=	enzalutamide,	Apa	=	apalutamide,	nsAA	=	non-steroidal	anti-androgens,	RT	=	radiotherapy,	NA	=	
no	estimate	available,	PLT	=	prior	local	therapy,	ECOG	=	Eastern	Cooperative	Oncology	Group	Performance	Status	Score	

	
12.2.5.2 Progression-Free	Survival	
Evidence	 selected	 for	 primary	 analyses	 (primary	 evidence),	 available	 alternative	 evidence	 and	 evidence	 selection	 considerations	
regarding	progression-free	survival.	
	
Subgroup	 Comparison	 Trial	 Primary	Evidence	 Alternative	Evidence	 Comments	
Systemic	mHSPC	Treatments	

Overall	mHSPC	
Population	

ADT	+	Doc	vs.	
ADT	

GETUG-AFU	15	 Gravis	2016:	rPFS,	overall	 Gravis	2013:	cPFS,	overall	
Gravis	2016:	bPFS,	overall	

Use	of	Gravis	2016	rPFS	estimate	due	to	the	longer	follow-up.	

CHAARTED	 Kyriakopoulos	2018:	cPFS,	
overall	

Kyriakopoulos	2018:	time	
to	CRPC,	overall	

	

STAMPEDE	Doc	 Clarke	2019:	PFS,	overall	 Clarke	2019:	FFS,	overall	 9%	of	patients	with	concurrent	RT	planned.	80%	of	treatment	failures	in	
STAMPEDE	occurred	due	to	biochemical	progression.	Use	of	Clarke	2019	
PFS	estimate	in	lack	of	more	applicable	evidence,	as	concurrent	RT	was	
planned	in	<20%	of	patients.	

ADT	+	Abi	vs.	
ADT	

LATITUDE	 Fizazi	2017:	rPFS,	overall	 Fizazi	2019:	bPFS,	overall	 Differences	in	control	group	survival	curves	compared	to	other	trials	due	to	
high-risk	study	population.	Inclusion	in	primary	analysis	in	lack	of	evidence	
for	relevant	effect	modification	due	to	the	different	population.	Use	of	Fizazi	
2017	rPFS	estimate	for	consistency	with	evidence	from	other	trials.	
Exclusion	in	sensitivity	analysis	for	economic	model.	

STAMPEDE	Abi	 Hoyle	2019:	PFS,	M1	
overall	

Omission	 41%	of	patients	have	concurrent	RT	planned,	non-RT	subgroup	estimate	is	
available	for	FFS	in	James	2017,	but	including	48%	M0	patients.	Use	of	
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Subgroup	 Comparison	 Trial	 Primary	Evidence	 Alternative	Evidence	 Comments	
Hoyle	2019:	FFS,	M1	
overall	
James	2017:	FFS,	M1	
subgroup	
James	2017:	FFS,	non-RT	
subgroup	

Hoyle	2019	PFS	M1	overall	estimate	despite	potential	effect	modification	
by	concurrent	RT	status.	Exclusion	in	sensitivity	analyses	due	to	the	
potential	effect	modification	by	concurrent	RT	status.	

ADT	+	Enz	vs.	
ADT	+	nsAA	

ENZAMET	 Davis	2019:	cPFS,	no	
concurrent	Doc	planned	
subgroup	

Omission	 45%	of	patients	had	concurrent	Doc	planned,	and	16%	of	patients	had	
received	prior	Doc.	Use	of	Davis	2019	no	concurrent	Doc	planned	subgroup	
estimate	as	<20%	of	patients	had	prior	Doc,	despite	the	lack	of	knowledge	
on	effect	modification	by	prior	Doc	status,	unclear	characteristics	of	the	
underlying	population	and	the	different	nature	of	the	comparator	
intervention	compared	to	other	trials.	Exclusion	in	sensitivity	analyses	due	
to	the	uncertainties	associated	with	the	evidence	from	the	ENZAMET	trial.	

ADT	+	Enz	vs.	
ADT	

ARCHES	 Armstrong	2019:	rPFS,	
overall	

Armstrong	2019:	rPFS,	no	
prior	Doc	subgroup	
Armstrong	2019:	bPFS,	
overall	
Armstrong	2019:	time	to	
CRPC,	overall	

18%	of	patients	had	received	prior	Doc.	Use	of	Armstrong	2019	rPFS	
overall	estimate	as	<20%	of	patients	had	prior	Doc,	despite	potential	effect	
modification	by	prior	Doc	status.	Use	of	Armstrong	2019	no	prior	Doc	
subgroup	in	sensitivity	analyses	due	to	the	potential	effect	modification	by	
prior	Doc	status.	

ADT	+	Apa	vs.	
ADT	

TITAN	 Chi	2019:	rPFS,	overall	 Chi	2019:	rPFS,	no	prior	
Doc	subgroup	
Chi	2019:	bPFS,	overall	

11%	of	patients	had	received	prior	Doc.	Use	of	Chi	2019	rPFS	overall	
estimate	as	<20%	of	patients	had	prior	Doc	and	in	lack	of	relevant	effect	
modification	by	prior	Doc	status.		

ADT	+	Abi	vs.	
ADT	+	Doc	

STAMPEDE	
Doc/Abi	

Sydes	2018:	PFS,	M1	
subgroup	

Omission	
Sydes	2018:	FFS,	M1	
subgroup	

37%	of	patients	had	concurrent	RT	planned	and	the	estimate	only	includes	
a	part	of	the	trial	population.	Use	of	Sydes	2018	PFS	M1	subgroup	estimate	
in	lack	of	more	applicable	estimate,	despite	some	evidence	for	effect	
modification	by	concurrent	RT	status	for	the	FFS	endpoint.	Exclusion	in	
sensitivity	analyses	due	to	the	uncertainties	associated	with	the	evidence	
from	the	publication	by	Sydes	et	al.	

Radiotherapy	

Overall	(de	
novo)	mHSPC	
Population	

ADT	+	RT	vs.	
ADT	

HORRAD	 Boevé	2018:	bPFS,	overall	 	 Exclusion	from	primary	analysis	due	to	the	lack	of	applicable	estimate.	Use	
of	Boevé	2018	bPFS	overall	estimate	in	sensitivity	analyses	using	
alternative	endpoints	(bPFS	/	FFS).	

STAMPEDE	RT	 Parker	2018:	PFS,	overall	 Parker	2018:	FFS,	overall	
Parker	2018:	FFS,	no	
concurrent	Doc	subgroup	

18%	of	patients	had	concurrent	Doc	planned.	Use	of	Parker	2018	overall	
estimate,	as	concurrent	Doc	was	planned	in	<20%	of	patients	and	as	
potential	effect	modification	by	concurrent	Doc	status	was	judged	unlikely	
to	affect	the	estimate.	

Low-	vs.	High-
Volume	
Subgroups	

ADT	+	RT	vs.	
ADT	

HORRAD	 NA	 	 	
STAMPEDE	RT	 Parker	2018:	PFS,	low	

volume	
Parker	2018:	FFS,	low	
volume	

See	rationale	in	overall	de	novo	mHSPC	population.	

Legend:	mHSPC	=	metastatic,	Hormone-Sensitive	Prostate	Cancer,	CRPC	=	Castration-Resistant	Prostate	Cancer,	Doc	=	docetaxel,	Abi	=	abiraterone,	Enz	=	enzalutamide,	Apa	=	apalutamide,	nsAA	=	non-
steroidal	anti-androgens,	RT	=	radiotherapy,	NA	=	no	estimate	available,	PLT	=	prior	local	therapy,	ECOG	=	Eastern	Cooperative	Oncology	Group	Performance	Status	Score,	rPFS	=	radiographic	Progression-
Free	Survival,	cPFS	=	clinical	Progression-Free	Survival,	bPFS	=	biochemical	Progression-Free	Survival,	FFS	=	Failure-Free	Survival	
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12.2.5.3 Adverse	Effects	
Subgroup	 Comparison	 Trial	 Evidence	Source	 Comments	
Systemic	mHSPC	Treatments	
Overall	mHSPC	
Population	

ADT	+	Doc	vs.	
ADT	

GETUG-AFU	15	 Gravis	2013	 "Serious	AEs"	reported	only	for	overall	AEs,	may	not	be	identically	defined	as	grade	3-5	AEs.	
	
AE	rates	calculated	over	full	reported	trial	timeframe,	which	implies	the	assumption	that	AE	rates	are	
constant	over	full	period.	AEs	from	docetaxel	are	expected	to	accrue	primarily	during	the	first	6	months	
during	treatment.	However,	the	full	time	horizon	rates	were	used	to	average	the	effects	over	a	longer	
timeframe.	This	was	considered	appropriate	as	BHA	and	health	economic	analysis	cover	a	similar	time	
horizon	as	the	full	reported	trial	timeframe.	

CHAARTED	 Kyriakopoulos	2018	/	
ClinicalTrials.gov	

"Serious	AEs"	reported	only,	may	not	be	identically	defined	as	grade	3-5	AEs.	
	
Additionally	see	comment	for	GETUG-AFU	15.	

STAMPEDE	Doc	 James	2016	/	Clarke	2019	 Evidence	from	Clarke	2019	was	used	for	overall	death	incidence	rates	and	overall	AE	rates	based	on	M0	
patients	only.	For	overall	AE	rates,	AEs	in	first	year	and	AEs	in	following	years	were	added.	All	other	
estimates	from	James	2016,	including	M0	patients.	
	
Additionally	see	comment	for	GETUG-AFU	15.	
	
"Peripheral	sensory	neuropathy"	includes	all	"other	nervous	system	events"	(incl.	sensory	neuropathy).	
"Ischemic	heart	disease"	includes	all	"cardiac	disease	events"	(incl.	hypertension,	myocardial	infarction).	

ADT	+	Abi	vs.	
ADT	

LATITUDE	 Fizazi	2019	 Grade	3-4	AEs	only	reported	for	overall	AEs,	reported	"deadly	AEs"	were	added	to	calculate	grade	3-5	AEs.	
STAMPEDE	Abi	 James	2017	/	Hoyle	2019	 Evidence	from	Hoyle	2019	was	used	for	overall	death	incidence	rate	based	on	data	from	M1	patients	only.	

All	other	estimates	from	James	2017,	including	M0	patients.	
ADT	+	Enz	vs.	
ADT	+	nsAA	

ENZAMET	 Davis	2019	 Evidence	from	no	concurrent	docetaxel	stratum	was	used	for	overall	death	incidence	rate.	
	
Individual	chemotherapy-related	AEs	calculated	by	substracting	total	AEs	in	Doc	stratum	within	6	months	
from	total	AEs	over	full	trial	timeframe,	individually	in	each	arm.	This	calculation	was	to	account	for	
effects	of	concurrent	docetaxel,	whose	side	effects	are	expected	to	accrue	primarily	within	the	first	6	
months.	Chemotherapy-related	outcomes	were	considered	to	be	febrile	neutropenia,	peripheral	sensory	
neuropathy,	diarrhea,	stomatitis,	nausea/vomiting,	alopecia,	nail	changes,	peripheral	edema.	

ADT	+	Enz	vs.	
ADT	

ARCHES	 Armstrong	2019	 "Cardiac	failure"	includes	all	"other	selected	cardiovascular	events"	(approx.	50%	cardiac	failure	and	50%	
cardiac	arrhythmia)	

ADT	+	Apa	vs.	
ADT	

TITAN	 Chi	2019	 Grade	3-4	AEs	only	reported	for	overall	AEs,	reported	"deadly	AEs"	were	added	to	calculate	grade	3-5	AEs.	

Radiotherapy	
Overall	(de	
novo)	mHSPC	
Population	

ADT	+	RT	vs.	
ADT	

STAMPEDE	RT	 Parker	2018	 Narrative	synthesis	of	data	provided.	

General	Comments	
For	categories	that	were	combined	(i.e.,	nausea	&	vomiting,	ASAT	&	ALAT	increase),	the	higher	value	of	the	two	categories	was	taken.	

Legend:	mHSPC	=	metastatic,	Hormone-Sensitive	Prostate	Cancer,	Doc	=	docetaxel,	Abi	=	abiraterone,	Enz	=	enzalutamide,	Apa	=	apalutamide,	nsAA	=	non-steroidal	anti-androgens,	RT	=	radiotherapy,	AE	=	
adverse	effect,	M0	=	non-metastatic,	M1	=	metastatic	
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12.2.6 Additional	Results	

12.2.6.1 Risk	of	Bias	Assessment	
Risk	of	bias	(RoB	2.0)	assessment	summary	related	to	overall	survival	and	health-related	
quality	of	life	across	included	studies.	

	
	 	

0 10 20 30 40 50 60 70 80 90 100

Randomization process

Deviations from intended interventions

Mising outcome data

Measurement of the outcome

Selection of the reported result

Overall Bias

Risk of Bias related to Overall Survival (% of Studies)

Low risk Some concerns High risk

0 10 20 30 40 50 60 70 80 90 100

Randomization process

Deviations from intended interventions

Mising outcome data

Measurement of the outcome

Selection of the reported result

Overall Bias

Risk of Bias related to Health-Related Quality of Life (% of Studies)

Low risk Some concerns High risk



	

	
211	

12.2.6.2 Funnel	Plots	
Funnel	plots	for	systemic	mHSPC	treatments	both	for	the	effects	on	overall	survival	and	
on	progression-free	survival.	

	

12.2.6.3 Adverse	Effects	

Grade	1-2	Adverse	Effects	
Summary	of	calculated	grade	1-2	AE	incidence	rates	and	incidence	rate	ratios	at	the	study-
level.	
	

		 		 Intervention	 Comparator	 		

Trial	 Comparison	

Person-
time		

(months
)	

Incidence	rate		
(per	month;	95%	

CI)	

Person-
time		

(months)	

Incidence	rate		
(per	month;	95%	

CI)	

IRR	
(95%	CI)	

GETUG-AFU	15	 ADT+Doc	 vs.	
ADT	 9450	 	-		 9300	 	-		 -	

CHAARTED	 ADT+Doc	 vs.	
ADT	 20943	 	-		 21050	 	-		 -	

STAMPEDE	 Arm	 C		
(Docetaxel)	

ADT+Doc	 vs.	
ADT	 26041	 	0.0140	(0.0126	to	

0.0155)		 58885	 	0.0142	(0.0133	to	
0.0152)		

0.99	(0.98	to	
0.99)	

LATITUDE	 ADT+Abi	 vs.	
ADT	 30925	 	0.0052	(0.0044	to	

0.0061)		 31184	 	0.0082	(0.0073	to	
0.0093)		

0.63	(0.62	to	
0.64)	

STAMPEDE	 Arm	 G		
(Abiraterone)	

ADT+Abi	 vs.	
ADT	 37920	 	0.0132	(0.0121	to	

0.0144)		 38400	 	0.0165	(0.0153	to	
0.0179)		

0.80	(0.79	to	
0.80)	

ENZAMET	 ADT+Enz	 vs.	
ADT+nsAA	 19142	 	0.0126	(0.0111	to	

0.0143)		 18972	 	0.0162	(0.0144	to	
0.0181)		

0.78	(0.77	to	
0.79)	

ARCHES	 ADT+Enz	 vs.	
ADT	 8237	 	0.0422	(0.0379	to	

0.0469)		 8266	 	0.0419	(0.0376	to	
0.0465)		

1.01	(1.00	to	
1.02)	

TITAN	 ADT+Apa	 vs.	
ADT	 11895	 	0.0232	(0.0205	to	

0.0261)		 11963	 	0.0232	(0.0206	to	
0.0261)		

1.00	(0.98	to	
1.01)	
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Grade	3-5	Adverse	Effects	
Summary	of	calculated	grade	3-5	AE	incidence	rates	and	incidence	rate	ratios	at	the	study-
level.	
	

		 		 Intervention	 Comparator	 		

Trial	 Comparison	

Person-
time		

(months
)	

Incidence	rate		
(per	month;	95%	

CI)	

Person-
time		

(months)	

Incidence	rate		
(per	month;	95%	

CI)	

IRR	
(95%	CI)	

GETUG-AFU	15	 ADT+Doc	 vs.	
ADT	 9450	 	0.0076	(0.0060	to	

0.0096)		 9300	 	0.0001	(0.0000	to	
0.0004)		

141.71	(2.74	to	
7339.57)	

CHAARTED	 ADT+Doc	 vs.	
ADT	 20943	 	0.0055	(0.0046	to	

0.0066)		 21050	 	0.0006	(0.0003	to	
0.0010)		

9.72	(8.11	to	
11.64)	

STAMPEDE	 Arm	 C		
(Docetaxel)	

ADT+Doc	 vs.	
ADT	 26041	 	0.0081	(0.0070	to	

0.0092)		 58885	 	0.0052	(0.0046	to	
0.0058)		

1.56	(1.53	to	
1.58)	

LATITUDE	 ADT+Abi	 vs.	
ADT	 30925	 	0.0143	(0.0130	to	

0.0157)		 31184	 	0.0104	(0.0093	to	
0.0116)		

1.37	(1.36	to	
1.39)	

STAMPEDE	 Arm	 G		
(Abiraterone)	

ADT+Abi	 vs.	
ADT	 37920	 	0.0117	(0.0106	to	

0.0128)		 38400	 	0.0082	(0.0073	to	
0.0092)		

1.42	(1.41	to	
1.44)	

ENZAMET	 ADT+Enz	 vs.	
ADT+nsAA	 19142	 	0.0168	(0.0150	to	

0.0187)		 18972	 	0.0127	(0.0111	to	
0.0144)		

1.32	(1.30	to	
1.34)	

ARCHES	 ADT+Enz	 vs.	
ADT	 8237	 	0.0169	(0.0142	to	

0.0199)		 8266	 	0.0178	(0.0150	to	
0.0209)		

0.95	(0.92	to	
0.98)	

TITAN	 ADT+Apa	 vs.	
ADT	 11895	 	0.0194	(0.0170	to	

0.0221)		 11963	 	0.0193	(0.0169	to	
0.0220)		

1.01	(0.99	to	
1.02)	

	

Any	Grade	Adverse	Effects	
Summary	of	calculated	AE	incidence	rates	for	any	grade	AEs	and	incidence	rate	ratios	at	
the	study-level.	
	

		 		 Intervention	 Comparator	 		

Trial	 Comparison	

Person-
time		

(months
)	

Incidence	rate		
(per	month;	95%	

CI)	

Person-
time		

(months)	

Incidence	rate		
(per	month;	95%	

CI)	

IRR	
(95%	CI)	

GETUG-AFU	15	 ADT+Doc	 vs.	
ADT	 9450	 	-		 9300	 	-		 -	

CHAARTED	 ADT+Doc	 vs.	
ADT	 20943	 	-		 21050	 	-		 -	

STAMPEDE	 Arm	 C		
(Docetaxel)	

ADT+Doc	 vs.	
ADT	 26041	 	0.0221	(0.0203	to	

0.0240)		 58885	 	0.0194	(0.0183	to	
0.0206)		

1.14	(1.13	to	
1.14)	

LATITUDE	 ADT+Abi	 vs.	
ADT	 30925	 	0.0184	(0.0169	to	

0.0200)		 31184	 	0.0180	(0.0165	to	
0.0195)		

1.02	(1.02	to	
1.03)	

STAMPEDE	 Arm	 G		
(Abiraterone)	

ADT+Abi	 vs.	
ADT	 37920	 	0.0249	(0.0233	to	

0.0265)		 38400	 	0.0247	(0.0232	to	
0.0264)		

1.01	(1.00	to	
1.01)	

ENZAMET	 ADT+Enz	 vs.	
ADT+nsAA	 19142	 	0.0294	(0.0270	to	

0.0319)		 18972	 	0.0289	(0.0265	to	
0.0314)		

1.02	(1.01	to	
1.03)	

ARCHES	 ADT+Enz	 vs.	
ADT	 8237	 	0.0591	(0.0540	to	

0.0646)		 8266	 	0.0596	(0.0545	to	
0.0651)		

0.99	(0.98	to	
1.00)	

TITAN	 ADT+Apa	 vs.	
ADT	 11895	 	0.0426	(0.0390	to	

0.0465)		 11963	 	0.0425	(0.0389	to	
0.0464)		

1.00	(0.99	to	
1.01)	
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Further	Adverse	Effect	Analyses	Used	as	Input	for	Cost-Effectiveness	Analysis	and	Benefit-Harm	Assessment	
	
ADT+Docetaxel	 Alternative	Estimate	(Excluding	GETUG-AFU	15	&	CHAARTED)	

Outcome	 Severity	 Contributing	Studies	 logIRR	 logIRR	
SE	

IRR	
IRR	
95%CI	
lb	

IRR	
95%CI	
ub	

Contributing	
Studies	

logIRR	 logIRR	
SE	

IRR	
IRR	
95%CI	
lb	

IRR	
95%CI	
ub	

Overall	
Deaths	

Any	Grade	
(1-5)	

CHAARTED,	GETUG-AFU	15,	
STAMPEDE	Doc	 -0.0895		 0.0579		 0.91		 0.82		 1.02		 STAMPEDE	

Doc	 -0.0933		 0.0804		 0.91		 0.78		 1.07		

Overall	
AEs	 Grade	1-2	 STAMPEDE	Doc	 -0.0140		 0.0627		 0.99		 0.87		 1.12		 STAMPEDE	

Doc	 -0.0140		 0.0627		 0.99		 0.87		 1.12		

Overall	
AEs	 Grade	3-4	 GETUG-AFU	15,	STAMPEDE	

Doc	 2.4467		 2.2130		 11.55		 0.15		 883.62		 STAMPEDE	
Doc	 0.4478		 0.0900		 1.56		 1.31		 1.87		

Overall	
AEs	 Grade	3-5	 CHAARTED,	GETUG-AFU	15,	

STAMPEDE	Doc	 2.2361		 1.1820		 9.36		 0.92		 94.89		 STAMPEDE	
Doc	 0.4427		 0.0897		 1.56		 1.31		 1.86		

Overall	
AEs	

Any	Grade	
(1-5)	 STAMPEDE	Doc	 0.1298		 0.0511		 1.14		 1.03		 1.26		 STAMPEDE	

Doc	 0.1298		 0.0511		 1.14		 1.03		 1.26		

ADT+Abiraterone	 Alternative	Estimate	(Excluding	LATITUDE	(Cave:	STAMPEDE	Abi	
includes	M0	patients))	

Outcome	 Severity	 Contributing	Studies	 logIRR	
logIRR	
SE	 IRR	

IRR	
95%CI	
lb	

IRR	
95%CI	
ub	

Contributing	
Studies	 logIRR	

logIRR	
SE	 IRR	

IRR	
95%CI	
lb	

IRR	
95%CI	
ub	

Overall	
Deaths	

Any	Grade	
(1-5)	 LATITUDE,	STAMPEDE	Abi	 -0.2658		 0.0706		 0.77		 0.67		 0.88		 STAMPEDE	Abi	 -0.3596		 0.1120		 0.70		 0.56		 0.87		

Overall	
AEs	 Grade	1-2	 LATITUDE,	STAMPEDE	Abi	 -0.3289		 0.1156		 0.72		 0.57		 0.90		 STAMPEDE	Abi	 -0.2264		 0.0598		 0.80		 0.71		 0.90		

Overall	
AEs	 Grade	3-4	 STAMPEDE	Abi	 0.3426		 0.0742		 1.41		 1.22		 1.63		 STAMPEDE	Abi	 0.3426		 0.0742		 1.41		 1.22		 1.63		

Overall	
AEs	 Grade	3-5	 LATITUDE,	STAMPEDE	Abi	 0.3350		 0.0519		 1.40		 1.26		 1.55		 STAMPEDE	Abi	 0.3536		 0.0737		 1.42		 1.23		 1.65		

Overall	
AEs	

Any	Grade	
(1-5)	 LATITUDE,	STAMPEDE	Abi	 0.0117		 0.0364		 1.01		 0.94		 1.09		 STAMPEDE	Abi	 0.0052		 0.0460		 1.01		 0.92		 1.10		

ADT+Enzalutamide	 Alternative	Estimate	(Excluding	ENZAMET)	

Outcome	 Severity	 Contributing	Studies	 logIRR	 logIRR	
SE	

IRR	
IRR	
95%CI	
lb	

IRR	
95%CI	
ub	

Contributing	
Studies	

logIRR	 logIRR	
SE	

IRR	
IRR	
95%CI	
lb	

IRR	
95%CI	
ub	

Overall	
Deaths	

Any	Grade	
(1-5)	 ARCHES,	ENZAMET	 -0.3660		 0.2055		 0.69		 0.46		 1.04		 ARCHES	 -0.1396		 0.2188		 0.87		 0.57		 1.34		

Overall	
AEs	 Grade	1-2	 ARCHES,	ENZAMET	 -0.1156		 0.1280		 0.89		 0.69		 1.14		 ARCHES	 0.0093		 0.0759		 1.01		 0.87		 1.17		

Overall	
AEs	 Grade	3-4	 ARCHES,	ENZAMET	 0.1105		 0.1880		 1.12		 0.77		 1.61		 ARCHES	 -0.0882		 0.1237		 0.92		 0.72		 1.17		
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Overall	
AEs	 Grade	3-5	 ARCHES,	ENZAMET	 0.1228		 0.1648		 1.13		 0.82		 1.56		 ARCHES	 -0.0525		 0.1183		 0.95		 0.75		 1.20		

Overall	
AEs	

Any	Grade	
(1-5)	 ARCHES,	ENZAMET	 0.0055		 0.0437		 1.01		 0.92		 1.10		 ARCHES	 -0.0088		 0.0639		 0.99		 0.87		 1.12		

ADT+Apalutamide	 	 	 	 	 	 	

Outcome	 Severity	 Contributing	Studies	 logIRR	 logIRR	
SE	

IRR	
IRR	
95%CI	
lb	

IRR	
95%CI	
ub	

	 	 	 	 	 	

Overall	
Deaths	

Any	Grade	
(1-5)	 TITAN	 -0.3395		 0.1435		 0.71		 0.54		 0.94		 	 	 	 	 	 	

Overall	
AEs	 Grade	1-2	 TITAN	 -0.0015		 0.0850		 1.00		 0.85		 1.18		 	 	 	 	 	 	

Overall	
AEs	 Grade	3-4	 TITAN	 0.0332		 0.0958		 1.03		 0.86		 1.25		 	 	 	 	 	 	

Overall	
AEs	 Grade	3-5	 TITAN	 0.0057		 0.0930		 1.01		 0.84		 1.21		 	 	 	 	 	 	

Overall	
AEs	

Any	Grade	
(1-5)	 TITAN	 0.0018		 0.0627		 1.00		 0.89		 1.13		 	 	 	 	 	 	

Legend:	AE	=	Adverse	Effects,	ADT	=	Androgen	Deprivation	Theerapy,	Doc	=	docetaxel,	Abi	=	abiraterone,	Enz	=	enzalutamide,	Apa	=	apalutamide,	IRR	=	Incidence	Rate	Ratio,	SE	=	Standard	Error,	CI	=	
Confidence	Interval,	lb	=	lower	bound,	ub	=	upper	bound.	
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12.3 Health	Economic	Assessment	
12.3.1 Search	Strategies	
	
PUBMED	
	
1	 prostate	cancer	or	exp	Prostatic	Neoplasms/	
2	 docetaxel	or	abiraterone	or	enzalutamide	or	apalutamide	or	

radiotherapy	or	chemo*	or	hormon*	or	radiat*	
3	 economic	evaluation*	OR	economic	analy*	OR	cost	analy*	OR	cost	

effectiveness	OR	cost	benefit*	OR	cost	utilit*	
4	 1	and	2	and	3	
	
Search	date:	29.01.2020	
Results:	506	
	
	
EMBASE	
	
1	 “prostate	cancer”	
2	 docetaxel	or	abiraterone	or	enzalutamide	or	apalutamide	or	

radiotherapy	or	chemo*	or	hormon*	or	radiat*	
3	 economic	evaluation*	OR	economic	analy*	OR	cost	analy*	OR	cost	

effectiveness	OR	cost	benefit*	OR	cost	utilit*	
4	 1	and	2	and	3	
	
Search	date:	29.01.2020	
Results:	296	
	
CENTRAL	(The	Cochrane	Library)	
	
S1								MH	"Economics+"	
S2								MH	"Financial	Management+"	
S3								MH	"Financial	Support+"	
S4								MH	"Financing,	Organized+"	
S5								MH	"Business+"	
S6								S2	OR	S3	or	S4	OR	S5	
S7								S1	NOT	S6	
S8								MH	"Health	Resource	Allocation"	
S9								MH	"Health	Resource	Utilization"	
S10						S8	OR	S9	
S11						S7	OR	S10	
S12						TI	(cost	or	costs	or	economic*	or	pharmacoeconomic*	or	price*	or	pricing*)	OR	
AB	(cost	or	costs	or	economic*	or	pharmacoeconomic*	or	price*	or	pricing*)	
S13						S11	OR	S12	
S14						PT	editorial	
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S15						PT	letter	
S16						PT	commentary	
S17						S14	or	S15	or	S16	
S18						S13	NOT	S17	
S19						MH	"Animal	Studies"	
S20						(ZT	"doctoral	dissertation")	or	(ZT	"masters	thesis")	
S21						S18	NOT	(S19	OR	S20)	
S22					“prostate	cancer”	
S23	 docetaxel	 or	 abiraterone	 or	 enzalutamide	 or	 apalutamide	 or	 radiotherapy	 or	
chemo*	or	hormon*	or	radiat*	
S24	 S21	and	S22	and	S23	
	
	
Search	date:	29.01.2020	
Results:	997	
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12.3.2 Reporting	of	the	CHEERS	checklist	items	in	the	included	cost-effectiveness	analyses	
	
First	author,	year	 Q1	 Q2	 Q3	 Q4	 Q5	 Q6	 Q7	 Q8	 Q9	 Q10	 Q11	 Q12	 Q13	 Q14	 Q15	 Q16	 Q17	 Q18	 Q19	 Q20	 Q21	 Q22	 Q23	 Q24	

Aguiar	 et	 al.	 2017	

[69]	
0.5	 1	 1	 0	 0	 0	 0	 0	 0	 0.5	 0	 0	 0	 1	 1	 0	 0	 0	 0	 1	 1	 0	 0	 1	

Aguiar	 et	 al.	 2019	

[70]	
1	 1	 1	 0	 0	 0	 1	 1	 0	 1	 0	 0	 0	 1	 1	 0	 0	 0	 0	 1	 0	 0	 0	 1	

Beca	et	al.	2019	[80]	 0	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 0	 1	 1	 1	

Chiang	 et	 al.	 2019	

[72]	
1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 0	 1	 1	 0	 1	 1	 1	 0	 1	 0	 1	

Garcia	 de	 Paredes	 et	

al.	2017	[73]	*		
0	 0	 1	 0	 0	 0	 0	 0	 0	 1	 0	 1	 0	 0	 0	 0	 0	 0	 0	 0	 0	 1	 0	 0	

Liu	et	al.	2019	[74]	 1	 1	 1	 0.5	 1	 1	 1	 1	 1	 1	 1	 0	 1	 0	 1	 1	 1	 1	 1	 1	 0	 1	 1	 1	

Ramamurthy	 et	 al.	

2019	[75]	
1	 1	 1	 0.5	 1	 1	 1	 1	 0	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 0	 1	 0	 0	

Sathianathen	 et	 al.	

2019	[76]	
0.5	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 0	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	

Woods	 et	 al.	 2018	

[77]	
0.5	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 0.5	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	

Zhang	et	al.	2017	[78]	 1	 1	 1	 1	 1	 0	 1	 1	 1	 1	 1	 1	 1	 0	 1	 1	 1	 1	 1	 1	 0	 1	 1	 1	

Zheng	et	al.	2017	[79]	 1	 0.5	 1	 1	 1	 0	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 0	 0	 1	 0.5	 0	 1	 1	 1	

*	This	paper	is	an	abstract/summary	of	the	«Docetaxel	drug	evaluation	report»	by	GENESIS-SEFH	(Group	for	Innovation,	Assessment,	Standardization	and	Research	in	the	Selection	of	Drugs	of	the	Spanish	

Society	of	Hospital	Pharmacy).		The	original	report	was	written	in	Spanish	and	was	thus	not	analysed	in	detail.	
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12.3.3 Further	tornado	diagrams	of	deterministic	sensitivity	analyses	
Figure	32:	Tornado	graph	(ADT	+	Abiraterone	vs.	ADT)	

Abbreviations:	 ADT	=	Androgen	 deprivation	 therapy;	 AE	=	Adverse	 effect;	 CHF	=	Swiss	 Francs;	 CT	=	Computer	 tomography;	 EOL	=	End	 of	 life;	 HR	=	Hazard	 ratio;	
ICER=Incremental	cost-effectiveness	ratio;	mono=monotherapy;	PFS	=	Progression	free	survival;	2L	=	Second	line	=	CRPC	1L.	*All	costs	are	in	CHF	and	ICERs	in	CHF	per	QALY	
gained.	
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Figure	33:	Tornado	graph	(ADT	+	Enzalutamide	vs.	ADT)	
Abbreviations:	 ADT	=	Androgen	 deprivation	 therapy;	 AE	=	Adverse	 effect;	 CHF	=	Swiss	 Francs;	 CT	=	Computer	 tomography;	 EOL	=	End	 of	 life;	 HR	=	Hazard	 ratio;	
ICER=Incremental	cost-effectiveness	ratio;	mono=monotherapy;	PFS	=	Progression-free	survival;	2L	=	Second	line	=	CRPC	1L.	*All	costs	are	in	CHF	and	ICERs	in	CHF	per	QALY	
gained.	
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Figure	34:	Tornado	graph	(ADT	+	Apalutamide	vs.	ADT)	
Abbreviations:	 ADT	=	Androgen	 deprivation	 therapy;	 AE	=	Adverse	 effect;	 CHF	=	Swiss	 Francs;	 CT	=	Computer	 tomography;	 EOL	=	End	 of	 life;	 HR	=	Hazard	 ratio;	
ICER=Incremental	cost-effectiveness	ratio;	mono=monotherapy;	PFS	=	Progression	free	survival;	2L	=	Second	line=	CRPC	1L.		
*All	costs	are	in	CHF	and	ICERs	in	CHF	per	QALY	gained.		
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12.3.4 Detailed	budget	impact	estimations	for	base	case	and	alternative	scenarios	
	
Table	A1.	Budget	impact	-	standard	of	care	assumption	(50%	ADT	alone,	50%	ADT	+	docetaxel).	
	

	 	 Costs	(in	Mio	CHF)	
Costing	year	 2012	 2013	 2014	 2015	 2016	 2017	 2018	 2019	 2020	 2021	 2022	 2023	 2024	 2025	 2026	 2027	 2028	 2029	 2030	

Ye
ar
	o
f	d
ia
gn
os
is
	

2012	 17.45	 10.28	 5.92	 4.23	 3.37	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
2013	 	 17.03	 10.03	 5.78	 4.13	 3.29	 	 	 	 	 	 	 	 	 	 	 	 	 	
2014	 	 	 16.70	 9.83	 5.67	 4.05	 3.23	 	 	 	 	 	 	 	 	 	 	 	 	
2015	 	 	 	 16.72	 9.84	 5.67	 4.05	 3.23	 	 	 	 	 	 	 	 	 	 	 	
2016	 	 	 	 	 16.62	 9.79	 5.64	 4.03	 3.21	 	 	 	 	 	 	 	 	 	 	
2017	 	 	 	 	 	 16.71	 9.84	 5.67	 4.05	 3.23	 	 	 	 	 	 	 	 	 	
2018	 	 	 	 	 	 	 16.94	 9.97	 5.75	 4.11	 3.27	 	 	 	 	 	 	 	 	
2019	 	 	 	 	 	 	 	 17.20	 10.13	 5.84	 4.17	 3.32	 	 	 	 	 	 	 	
2020	 	 	 	 	 	 	 	 	 17.83	 10.50	 6.05	 4.32	 3.44	 	 	 	 	 	 	
2021	 	 	 	 	 	 	 	 	 	 18.24	 10.74	 6.19	 4.42	 3.52	 	 	 	 	 	
2022	 	 	 	 	 	 	 	 	 	 	 18.65	 10.98	 6.33	 4.52	 3.60	 	 	 	 	
2023	 	 	 	 	 	 	 	 	 	 	 	 19.06	 11.22	 6.47	 4.62	 3.68	 	 	 	
2024	 	 	 	 	 	 	 	 	 	 	 	 	 19.48	 11.47	 6.61	 4.72	 3.76	 	 	
2025	 	 	 	 	 	 	 	 	 	 	 	 	 	 19.90	 11.72	 6.75	 4.83	 3.84	 	
2026	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 20.32	 11.96	 6.90	 4.93	 3.92	
2027	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 20.74	 12.21	 7.04	 5.03	
2028	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 21.14	 12.45	 7.17	
2029	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 21.14	 12.45	
2030	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 21.95	

	 TOTAL	 17.45	 27.31	 32.65	 36.56	 39.63	 39.51	 39.70	 40.11	 40.97	 41.91	 42.88	 43.87	 44.90	 45.89	 46.87	 47.86	 48.84	 49.40	 50.52	
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Table	A2.	Budget	impact	-	Alternative	assumption	1	(50%	ADT	alone,	25%	ADT	+	docetaxel,	25%	ADT	
+	abiraterone).	
	

	 	 Costs	(in	Mio	CHF)	
Costing	year	 2012	 2013	 2014	 2015	 2016	 2017	 2018	 2019	 2020	 2021	 2022	 2023	 2024	 2025	 2026	 2027	 2028	 2029	 2030	

Ye
ar
	o
f	 d
ia
gn
os
is
	

2012	 23.85	 17.67	 12.33	 9.74	 8.18	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
2013	 	 23.27	 17.24	 12.03	 9.51	 7.99	 	 	 	 	 	 	 	 	 	 	 	 	 	
2014	 	 	 22.83	 16.91	 11.80	 9.32	 7.83	 	 	 	 	 	 	 	 	 	 	 	 	
2015	 	 	 	 22.84	 16.92	 11.81	 9.33	 7.84	 	 	 	 	 	 	 	 	 	 	 	
2016	 	 	 	 	 22.71	 16.82	 11.74	 9.28	 7.79	 	 	 	 	 	 	 	 	 	 	
2017	 	 	 	 	 	 22.84	 16.92	 11.81	 9.33	 7.84	 	 	 	 	 	 	 	 	 	
2018	 	 	 	 	 	 	 23.15	 17.15	 11.97	 9.45	 7.94	 	 	 	 	 	 	 	 	
2019	 	 	 	 	 	 	 	 23.51	 17.42	 12.16	 9.60	 8.07	 	 	 	 	 	 	 	
2020	 	 	 	 	 	 	 	 	 24.37	 18.05	 12.60	 9.95	 8.36	 	 	 	 	 	 	
2021	 	 	 	 	 	 	 	 	 	 24.92	 18.46	 12.89	 10.18	 8.55	 	 	 	 	 	
2022	 	 	 	 	 	 	 	 	 	 	 25.48	 18.88	 13.18	 10.41	 8.74	 	 	 	 	
2023	 	 	 	 	 	 	 	 	 	 	 	 26.05	 19.29	 13.47	 10.64	 8.94	 	 	 	
2024	 	 	 	 	 	 	 	 	 	 	 	 	 26.63	 19.72	 13.77	 10.88	 9.14	 	 	
2025	 	 	 	 	 	 	 	 	 	 	 	 	 	 27.20	 20.15	 14.06	 11.11	 9.33	 	
2026	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 27.77	 20.57	 14.36	 11.34	 9.53	
2027	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 28.34	 20.99	 14.65	 11.57	
2028	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 28.90	 21.40	 14.94	
2029	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 28.90	 21.40	
2030	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 29.99	

	 TOTAL	 23.85	 40.94	 52.40	 61.53	 69.13	 68.79	 68.97	 69.58	 70.87	 72.42	 74.09	 75.83	 77.64	 79.35	 81.07	 82.78	 84.49	 85.63	 87.44	
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Table	A3.	Budget	impact	-	Alternative	assumption	2	(40%	ADT	alone,	40%	ADT	+	docetaxel,	20%	ADT	
+	abiraterone).	
	

	 	 Costs	(in	Mio	CHF)	
Costing	year	 2012	 2013	 2014	 2015	 2016	 2017	 2018	 2019	 2020	 2021	 2022	 2023	 2024	 2025	 2026	 2027	 2028	 2029	 2030	

Ye
ar
	o
f	d
ia
gn
os
is
	

2012	 23.83	 16.05	 10.99	 8.61	 7.22	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
2013	 	 23.25	 15.66	 10.72	 8.41	 7.04	 	 	 	 	 	 	 	 	 	 	 	 	 	
2014	 	 	 22.81	 15.36	 10.52	 8.24	 6.91	 	 	 	 	 	 	 	 	 	 	 	 	
2015	 	 	 	 22.82	 15.37	 10.53	 8.25	 6.91	 	 	 	 	 	 	 	 	 	 	 	
2016	 	 	 	 	 22.69	 15.28	 10.47	 8.20	 6.87	 	 	 	 	 	 	 	 	 	 	
2017	 	 	 	 	 	 22.82	 15.37	 10.52	 8.25	 6.91	 	 	 	 	 	 	 	 	 	
2018	 	 	 	 	 	 	 23.13	 15.58	 10.67	 8.36	 7.01	 	 	 	 	 	 	 	 	
2019	 	 	 	 	 	 	 	 23.49	 15.82	 10.83	 8.49	 7.12	 	 	 	 	 	 	 	
2020	 	 	 	 	 	 	 	 	 24.35	 16.40	 11.23	 8.80	 7.37	 	 	 	 	 	 	
2021	 	 	 	 	 	 	 	 	 	 24.90	 16.77	 11.48	 9.00	 7.54	 	 	 	 	 	
2022	 	 	 	 	 	 	 	 	 	 	 25.46	 17.15	 11.74	 9.20	 7.71	 	 	 	 	
2023	 	 	 	 	 	 	 	 	 	 	 	 26.02	 17.53	 12.00	 9.41	 7.88	 	 	 	
2024	 	 	 	 	 	 	 	 	 	 	 	 	 26.60	 17.92	 12.27	 9.62	 8.06	 	 	
2025	 	 	 	 	 	 	 	 	 	 	 	 	 	 27.18	 18.30	 12.53	 9.82	 8.23	 	
2026	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 27.75	 18.69	 12.80	 10.03	 8.41	
2027	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 28.31	 19.07	 13.06	 10.23	
2028	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 28.87	 19.44	 13.31	
2029	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 28.87	 19.44	
2030	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 29.97	

	 TOTAL	 23.83	 39.30	 49.46	 57.52	 64.21	 63.92	 64.12	 64.71	 65.95	 67.40	 68.95	 70.57	 72.25	 73.84	 75.44	 77.03	 78.62	 79.63	 81.36	
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Table	A4.	Budget	impact	-	Alternative	assumption	3	(40%	ADT	alone,	20%	ADT	+	docetaxel,	20%	ADT	
+	abiraterone,	20%	ADT	+	enzalutamide).	
	

	 	 Costs	(in	Mio	CHF)	

Costing	year	 2012	 2013	 2014	 2015	 2016	 2017	 2018	 2019	 2020	 2021	 2022	 2023	 2024	 2025	 2026	 2027	 2028	 2029	 2030	

Ye
ar
	o
f	d
ia
gn
os
is
	

2012	 29.94	 22.84	 17.09	 13.97	 11.94	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
2013	 	 29.21	 22.29	 16.67	 13.63	 11.65	 	 	 	 	 	 	 	 	 	 	 	 	 	
2014	 	 	 28.65	 21.86	 16.35	 13.37	 11.42	 	 	 	 	 	 	 	 	 	 	 	 	
2015	 	 	 	 28.67	 21.88	 16.37	 13.38	 11.43	 	 	 	 	 	 	 	 	 	 	 	
2016	 	 	 	 	 28.51	 21.75	 16.27	 13.30	 11.37	 	 	 	 	 	 	 	 	 	 	
2017	 	 	 	 	 	 28.67	 21.88	 16.36	 13.38	 11.43	 	 	 	 	 	 	 	 	 	
2018	 	 	 	 	 	 	 29.05	 22.17	 16.58	 13.55	 11.58	 	 	 	 	 	 	 	 	
2019	 	 	 	 	 	 	 	 29.51	 22.52	 16.84	 13.77	 11.77	 	 	 	 	 	 	 	
2020	 	 	 	 	 	 	 	 	 30.59	 23.34	 17.46	 14.27	 12.19	 	 	 	 	 	 	
2021	 	 	 	 	 	 	 	 	 	 31.28	 23.87	 17.86	 14.59	 12.47	 	 	 	 	 	
2022	 	 	 	 	 	 	 	 	 	 	 31.99	 24.41	 18.26	 14.92	 12.75	 	 	 	 	
2023	 	 	 	 	 	 	 	 	 	 	 	 32.69	 24.95	 18.66	 15.25	 13.04	 	 	 	
2024	 	 	 	 	 	 	 	 	 	 	 	 	 33.42	 25.50	 19.08	 15.59	 13.33	 	 	
2025	 	 	 	 	 	 	 	 	 	 	 	 	 	 34.14	 26.05	 19.49	 15.93	 13.61	 	
2026	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 34.86	 26.60	 19.90	 16.26	 13.90	
2027	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 35.57	 27.14	 20.30	 16.59	
2028	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 36.27	 27.67	 20.70	
2029	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 36.27	 27.67	
2030	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 37.65	

	 TOTAL	 29.94	 52.06	 68.03	 81.18	 92.31	 91.80	 92.00	 92.78	 94.43	 96.45	 98.66	 100.99	 103.41	 105.70	 107.99	 110.28	 112.56	 114.12	 116.52	
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Table	A5.	Budget	impact	–	Alternative	assumption	4	(20%	ADT,	20%	ADT	+	docetaxel,	20%	ADT	+	
abiraterone,	20%	ADT	+	enzalutamide,	20%	ADT	+	apalutamide)	
	

	 	 Costs	(in	Mio	CHF)	

Costing	year	 2012	 2013	 2014	 2015	 2016	 2017	 2018	 2019	 2020	 2021	 2022	 2023	 2024	 2025	 2026	 2027	 2028	 2029	 2030	

Ye
ar
	o
f	d
ia
gn
os
is
	

2012	 36.78	 27.84	 21.50	 17.81	 15.30	 	 	 	 	 	 	 	 	 	 	 	 	 	 	

2013	 	 35.90	 27.17	 20.98	 17.38	 14.93	 	 	 	 	 	 	 	 	 	 	 	 	 	

2014	 	 	 35.21	 26.65	 20.58	 17.05	 14.64	 	 	 	 	 	 	 	 	 	 	 	 	

2015	 	 	 	 35.23	 26.67	 20.59	 17.06	 14.66	 	 	 	 	 	 	 	 	 	 	 	

2016	 	 	 	 	 35.03	 26.51	 20.48	 16.96	 14.57	 	 	 	 	 	 	 	 	 	 	

2017	 	 	 	 	 	 35.23	 26.66	 20.59	 17.06	 14.65	 	 	 	 	 	 	 	 	 	

2018	 	 	 	 	 	 	 35.70	 27.02	 20.87	 17.28	 14.85	 	 	 	 	 	 	 	 	

2019	 	 	 	 	 	 	 	 36.26	 27.44	 21.20	 17.56	 15.08	 	 	 	 	 	 	 	

2020	 	 	 	 	 	 	 	 	 37.58	 28.44	 21.97	 18.20	 15.63	 	 	 	 	 	 	

2021	 	 	 	 	 	 	 	 	 	 38.44	 29.09	 22.47	 18.61	 15.99	 	 	 	 	 	

2022	 	 	 	 	 	 	 	 	 	 	 39.30	 29.75	 22.97	 19.03	 16.35	 	 	 	 	

2023	 	 	 	 	 	 	 	 	 	 	 	 40.17	 30.41	 23.48	 19.45	 16.71	 	 	 	

2024	 	 	 	 	 	 	 	 	 	 	 	 	 41.07	 31.08	 24.00	 19.88	 17.08	 	 	

2025	 	 	 	 	 	 	 	 	 	 	 	 	 	 41.95	 31.75	 24.52	 20.31	 17.45	 	

2026	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 42.83	 32.42	 25.04	 20.74	 17.82	

2027	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 43.70	 33.08	 25.55	 21.16	

2028	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 44.57	 33.73	 26.05	

2029	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 44.57	 33.73	

2030	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 46.26	

	 TOTAL	 36.78	 63.74	 83.88	 100.67	 114.96	 114.31	 114.54	 115.49	 117.52	 120.02	 122.77	 125.67	 128.69	 131.53	 134.38	 137.24	 140.07	 142.03	 145.02	
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Table	A6.	Budget	impact	-	Alternative	assumption	5	(100%	ADT	alone)	
	

	 	 Costs	(in	Mio	CHF)	
Costing	year	 2012	 2013	 2014	 2015	 2016	 2017	 2018	 2019	 2020	 2021	 2022	 2023	 2024	 2025	 2026	 2027	 2028	 2029	 2030	

Ye
ar
	o
f	d
ia
gn
os
is
	

2012	 11.16	 10.98	 6.23	 4.36	 3.38	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
2013	 	 10.89	 10.71	 6.08	 4.26	 3.30	 	 	 	 	 	 	 	 	 	 	 	 	 	
2014	 	 	 10.68	 10.50	 5.96	 4.17	 3.24	 	 	 	 	 	 	 	 	 	 	 	 	
2015	 	 	 	 10.69	 10.51	 5.96	 4.18	 3.24	 	 	 	 	 	 	 	 	 	 	 	
2016	 	 	 	 	 10.63	 10.45	 5.93	 4.15	 3.22	 	 	 	 	 	 	 	 	 	 	
2017	 	 	 	 	 	 10.69	 10.51	 5.96	 4.18	 3.24	 	 	 	 	 	 	 	 	 	
2018	 	 	 	 	 	 	 10.83	 10.65	 6.04	 4.23	 3.28	 	 	 	 	 	 	 	 	
2019	 	 	 	 	 	 	 	 11.00	 10.82	 6.14	 4.30	 3.33	 	 	 	 	 	 	 	
2020	 	 	 	 	 	 	 	 	 11.40	 11.21	 6.36	 4.45	 3.45	 	 	 	 	 	 	
2021	 	 	 	 	 	 	 	 	 	 11.66	 11.47	 6.51	 4.56	 3.53	 	 	 	 	 	
2022	 	 	 	 	 	 	 	 	 	 	 11.92	 11.73	 6.65	 4.66	 3.61	 	 	 	 	
2023	 	 	 	 	 	 	 	 	 	 	 	 12.19	 11.99	 6.80	 4.76	 3.69	 	 	 	
2024	 	 	 	 	 	 	 	 	 	 	 	 	 12.46	 12.25	 6.95	 4.87	 3.78	 	 	
2025	 	 	 	 	 	 	 	 	 	 	 	 	 	 12.73	 12.52	 7.10	 4.97	 3.86	 	
2026	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 12.99	 12.78	 7.25	 5.08	 3.94	
2027	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 13.26	 13.04	 7.40	 5.18	
2028	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 13.52	 13.30	 7.54	
2029	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 13.52	 13.30	
2030	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 14.03	

	 TOTAL	 11.16	 21.87	 27.62	 31.63	 34.74	 34.58	 34.68	 35.01	 35.66	 36.48	 37.33	 38.21	 39.11	 39.97	 40.84	 41.70	 42.56	 43.15	 43.99	
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Table	A7.	Budget	impact	–	Alternative	assumption	6	(100%	ADT	+	docetaxel)	
	

	 	 Costs	(in	Mio	CHF)	
Costing	year	 2012	 2013	 2014	 2015	 2016	 2017	 2018	 2019	 2020	 2021	 2022	 2023	 2024	 2025	 2026	 2027	 2028	 2029	 2030	

Ye
ar
	o
f	d
ia
gn
os
is
	

2012	 23.74	 9.58	 5.62	 4.10	 3.36	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
2013	 	 23.17	 9.34	 5.48	 4.00	 3.28	 	 	 	 	 	 	 	 	 	 	 	 	 	
2014	 	 	 22.73	 9.16	 5.38	 3.93	 3.22	 	 	 	 	 	 	 	 	 	 	 	 	
2015	 	 	 	 22.74	 9.17	 5.38	 3.93	 3.22	 	 	 	 	 	 	 	 	 	 	 	
2016	 	 	 	 	 22.61	 9.12	 5.35	 3.91	 3.20	 	 	 	 	 	 	 	 	 	 	
2017	 	 	 	 	 	 22.74	 9.17	 5.38	 3.93	 3.22	 	 	 	 	 	 	 	 	 	
2018	 	 	 	 	 	 	 23.05	 9.29	 5.45	 3.98	 3.26	 	 	 	 	 	 	 	 	
2019	 	 	 	 	 	 	 	 23.41	 9.44	 5.54	 4.04	 3.31	 	 	 	 	 	 	 	
2020	 	 	 	 	 	 	 	 	 24.26	 9.78	 5.74	 4.19	 3.43	 	 	 	 	 	 	
2021	 	 	 	 	 	 	 	 	 	 24.81	 10.01	 5.87	 4.29	 3.51	 	 	 	 	 	
2022	 	 	 	 	 	 	 	 	 	 	 25.37	 10.23	 6.00	 4.38	 3.59	 	 	 	 	
2023	 	 	 	 	 	 	 	 	 	 	 	 25.93	 10.46	 6.14	 4.48	 3.67	 	 	 	
2024	 	 	 	 	 	 	 	 	 	 	 	 	 26.51	 10.69	 6.27	 4.58	 3.75	 	 	
2025	 	 	 	 	 	 	 	 	 	 	 	 	 	 27.08	 10.92	 6.41	 4.68	 3.83	 	
2026	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 27.65	 11.15	 6.54	 4.78	 3.91	
2027	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 28.21	 11.38	 6.67	 4.87	
2028	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 28.77	 11.60	 6.81	
2029	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 28.77	 11.60	
2030	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 29.86	

	 TOTAL	 23.74	 32.75	 37.69	 41.49	 44.52	 44.45	 44.71	 45.21	 46.28	 47.33	 48.42	 49.54	 50.69	 51.80	 52.91	 54.02	 55.12	 55.65	 57.06	
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Table	A8.	Budget	impact	–	Alternative	assumption	7	(100%	ADT	+	abiraterone)	
	

	 	 Costs	(in	Mio	CHF)	

Costing	year	 2012	 2013	 2014	 2015	 2016	 2017	 2018	 2019	 2020	 2021	 2022	 2023	 2024	 2025	 2026	 2027	 2028	 2029	 2030	

Ye
ar
	o
f	d
ia
gn
os
is
	

2012	 49.33	 39.14	 31.26	 26.14	 22.61	 	 	 	 	 	 	 	 	 	 	 	 	 	 	

2013	 	 48.14	 38.20	 30.51	 25.51	 22.06	 	 	 	 	 	 	 	 	 	 	 	 	 	

2014	 	 	 47.22	 37.46	 29.92	 25.02	 21.64	 	 	 	 	 	 	 	 	 	 	 	 	

2015	 	 	 	 47.25	 37.49	 29.94	 25.04	 21.66	 	 	 	 	 	 	 	 	 	 	 	

2016	 	 	 	 	 46.98	 37.27	 29.77	 24.89	 21.53	 	 	 	 	 	 	 	 	 	 	

2017	 	 	 	 	 	 47.25	 37.48	 29.94	 25.04	 21.65	 	 	 	 	 	 	 	 	 	

2018	 	 	 	 	 	 	 47.88	 37.99	 30.34	 25.37	 21.94	 	 	 	 	 	 	 	 	

2019	 	 	 	 	 	 	 	 48.63	 38.58	 30.82	 25.77	 22.29	 	 	 	 	 	 	 	

2020	 	 	 	 	 	 	 	 	 50.40	 39.99	 31.94	 26.71	 23.10	 	 	 	 	 	 	

2021	 	 	 	 	 	 	 	 	 	 51.55	 40.90	 32.67	 27.32	 23.63	 	 	 	 	 	

2022	 	 	 	 	 	 	 	 	 	 	 52.71	 41.82	 33.40	 27.93	 24.16	 	 	 	 	

2023	 	 	 	 	 	 	 	 	 	 	 	 53.88	 42.75	 34.14	 28.55	 24.69	 	 	 	

2024	 	 	 	 	 	 	 	 	 	 	 	 	 55.08	 43.70	 34.90	 29.18	 25.24	 	 	

2025	 	 	 	 	 	 	 	 	 	 	 	 	 	 56.26	 44.64	 35.65	 29.81	 25.78	 	

2026	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 57.45	 45.58	 36.40	 30.44	 26.33	

2027	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 58.61	 46.50	 37.14	 31.06	

2028	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 59.77	 47.42	 37.87	

2029	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 59.77	 47.42	

2030	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 62.04	

	 TOTAL	 49.33	 87.28	 116.67	 141.36	 162.51	 161.55	 161.81	 163.11	 165.89	 169.38	 173.26	 177.36	 181.64	 185.66	 189.69	 193.72	 197.73	 200.56	 204.72	
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Table	A9.	Budget	impact	–	Alternative	assumption	8	(100%	ADT	+	enzalutamide)	
	

	 	 Costs	(in	Mio	CHF)	

Costing	year	 2012	 2013	 2014	 2015	 2016	 2017	 2018	 2019	 2020	 2021	 2022	 2023	 2024	 2025	 2026	 2027	 2028	 2029	 2030	

Ye
ar
	o
f	d
ia
gn
os
is
	

2012	 54.28	 43.54	 36.10	 30.87	 26.94	 	 	 	 	 	 	 	 	 	 	 	 	 	 	

2013	 	 52.98	 42.49	 35.23	 30.12	 26.30	 	 	 	 	 	 	 	 	 	 	 	 	 	

2014	 	 	 51.96	 41.67	 34.55	 29.54	 25.79	 	 	 	 	 	 	 	 	 	 	 	 	

2015	 	 	 	 52.00	 41.71	 34.58	 29.57	 25.81	 	 	 	 	 	 	 	 	 	 	 	

2016	 	 	 	 	 51.70	 41.47	 34.38	 29.40	 25.66	 	 	 	 	 	 	 	 	 	 	

2017	 	 	 	 	 	 51.99	 41.70	 34.58	 29.56	 25.81	 	 	 	 	 	 	 	 	 	

2018	 	 	 	 	 	 	 52.68	 42.26	 35.04	 29.96	 26.15	 	 	 	 	 	 	 	 	

2019	 	 	 	 	 	 	 	 53.51	 42.92	 35.59	 30.43	 26.56	 	 	 	 	 	 	 	

2020	 	 	 	 	 	 	 	 	 55.46	 44.49	 36.89	 31.54	 27.53	 	 	 	 	 	 	

2021	 	 	 	 	 	 	 	 	 	 56.73	 45.50	 37.73	 32.26	 28.16	 	 	 	 	 	

2022	 	 	 	 	 	 	 	 	 	 	 58.00	 46.52	 38.57	 32.98	 28.79	 	 	 	 	

2023	 	 	 	 	 	 	 	 	 	 	 	 59.29	 47.55	 39.43	 33.71	 29.43	 	 	 	

2024	 	 	 	 	 	 	 	 	 	 	 	 	 60.61	 48.61	 40.31	 34.46	 30.08	 	 	

2025	 	 	 	 	 	 	 	 	 	 	 	 	 	 61.91	 49.66	 41.17	 35.20	 30.73	 	

2026	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 63.21	 50.70	 42.04	 35.94	 31.38	

2027	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 64.50	 51.73	 42.89	 36.68	

2028	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 65.77	 52.75	 43.74	

2029	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 65.77	 52.75	

2030	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 68.27	

	 TOTAL	 54.28	 96.52	 130.55	 159.77	 185.03	 183.88	 184.12	 185.55	 188.65	 192.57	 196.97	 201.64	 206.52	 211.09	 215.68	 220.26	 224.83	 228.09	 232.82	
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Table	A10.	Budget	impact	–	Alternative	assumption	9	(100%	ADT	+	apalutamide)	
	

	 	 Costs	(in	Mio	CHF)	

Costing	year	 2012	 2013	 2014	 2015	 2016	 2017	 2018	 2019	 2020	 2021	 2022	 2023	 2024	 2025	 2026	 2027	 2028	 2029	 2030	

Ye
ar
	o
f	d
ia
gn
os
is
	

2012	 45.39	 35.97	 28.30	 23.58	 20.20	 	 	 	 	 	 	 	 	 	 	 	 	 	 	

2013	 	 44.30	 35.10	 27.62	 23.01	 19.72	 	 	 	 	 	 	 	 	 	 	 	 	 	

2014	 	 	 43.45	 34.43	 27.09	 22.57	 19.34	 	 	 	 	 	 	 	 	 	 	 	 	

2015	 	 	 	 43.48	 34.45	 27.11	 22.58	 19.35	 	 	 	 	 	 	 	 	 	 	 	

2016	 	 	 	 	 43.23	 34.26	 26.95	 22.45	 19.24	 	 	 	 	 	 	 	 	 	 	

2017	 	 	 	 	 	 43.47	 34.45	 27.10	 22.58	 19.35	 	 	 	 	 	 	 	 	 	

2018	 	 	 	 	 	 	 44.06	 34.91	 27.47	 22.88	 19.61	 	 	 	 	 	 	 	 	

2019	 	 	 	 	 	 	 	 44.75	 35.46	 27.90	 23.24	 19.92	 	 	 	 	 	 	 	

2020	 	 	 	 	 	 	 	 	 46.38	 36.75	 28.91	 24.09	 20.64	 	 	 	 	 	 	

2021	 	 	 	 	 	 	 	 	 	 47.44	 37.59	 29.57	 24.64	 21.11	 	 	 	 	 	

2022	 	 	 	 	 	 	 	 	 	 	 48.50	 38.43	 30.24	 25.19	 21.59	 	 	 	 	

2023	 	 	 	 	 	 	 	 	 	 	 	 49.58	 39.28	 30.91	 25.75	 22.07	 	 	 	

2024	 	 	 	 	 	 	 	 	 	 	 	 	 50.68	 40.16	 31.59	 26.32	 22.56	 	 	

2025	 	 	 	 	 	 	 	 	 	 	 	 	 	 51.77	 41.02	 32.27	 26.89	 23.04	 	

2026	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 52.86	 41.88	 32.95	 27.45	 23.53	

2027	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 53.93	 42.74	 33.62	 28.01	

2028	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 55.00	 43.58	 34.29	

2029	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 55.00	 43.58	

2030	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 57.09	

	 TOTAL	 45.39	 80.27	 106.85	 129.10	 147.98	 147.12	 147.38	 148.57	 151.12	 154.32	 157.85	 161.59	 165.48	 169.14	 172.81	 176.48	 180.13	 182.70	 186.49	

	
	


