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Introduction:	
Pharmacoeconomics	is	as	the	description	and	analysis	of	the	costs	of	drug	therapy	
to	health	care	systems	and	society.	It	identifies,	measures,	and	compares	the	costs	
and	consequences	of	pharmaceutical	products	and	services.	
Clinicians	 and	 other	 decision	 makers	 can	 use	 these	 methods	 to	 evaluate	 and	
compare	 the	 total	 costs	of	 treatment	options	and	 the	outcomes	associated	with	
these	options.		
In	 the	 case	 of	 pharmaceutical	 interventions,	 pharmacoeconomics	 attempts	 to	
measure	if	the	added	benefit	of	one	intervention	is	worth	the	added	cost	of	that	
intervention.	
Pharmacoeconomic	 studies	 compare	 the	 costs	 associated	 with	 providing	 a	
pharmacy	product	or	service	or	treatment	to	the	outcome	of	the	product	or	service.	

	

	
	
Usefulness	of	pharmacoeconomics	
In	case	of	two	drugs	or	services	where	one	is	more	expensive	than	the	other.	In	
choosing	the	drug	or	service	to	be	considered:	
• Efficacy	of	the	drugs	or	services	(e.g.,	healthcare	utilization	cost	related	to	the	
target	disease)	

• Additional	resources	needed	for	use	of	the	drug/	service	(e.g.,	administration,	
monitoring,	follow-up	care)	

• Healthcare	cost	associated	with	side	effects	of	the	drug	or	service	
• Time	frame	may	change	the	cost	associated	with	the	drug	or	service	
• Perspective	(patient,	provider,	payer)	may	alter	the	cost-benefit	
	
Questions	that	pharmacoeconomics	may	help	to	address	are	as	follows:	
1. What	drugs	should	be	included	on	the	hospital	formulary?		
2. What	is	the	best	drug	for	a	particular	patient?	
3. What	is	the	best	drug	for	this	particular	disease?		
4. What	is	the	best	drug	for	a	pharmaceutical	manufacturer	to	develop?		
5. How	do	two	clinical	pharmacy	services	compare?		
6. Will	patient	quality	of	life	be	improved	by	a	particular	drug	therapy	decision?		
7. What	are	the	patient	outcomes	of	various	treatment	modalities?	

	
In	 essence,	 pharmacoeconomic	 analysis	uses	 important	 tools	 for	 examining	 the	
outcomes	or	impact	of	drug	therapy	and	related	healthcare	interventions.	
	

Costs	 Treatment	 Outcomes	
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2 
Outcomes	of	pharmacoeconomics	
The	 outcomes	 or	 consequences	 of	 a	 disease	 and	 its	 treatment	 are	 an	 equally	
important	component	of	pharmacoeconomic	analyses.	
The	 consequences	 (or	 outcomes)	 of	medical	 care	 can	be	 categorized	 into	 three	
categories:		
• Economic	 outcomes	 are	 the	 direct,	 indirect,	 and	 intangible	 costs	 compared	
with	the	consequences	of	medical	treatment	alternatives.	

• Clinical	outcomes	are	the	medical	events	that	occur	as	a	result	of	disease	or	
treatment	(e.g.,	safety	and	efficacy	end	points).	

• Humanistic	outcomes	are	the	consequences	of	disease	or	treatment	on	patient	
functional	status	or	quality	of	life	along	several	dimensions.	

	
Assessing	the	economic,	clinical,	and	humanistic	outcomes	(ECHO)	associated	with	
a	treatment	alternative	provides	a	complete	model	for	decision-making.	
	
Positive	versus	negative	consequences	
Consequences	or	outcomes	can	be	categorized	as	positive	or	negative:	
• An	 example	 of	 a	 positive	 outcome	 is	 a	 desired	 effect	 of	 a	 drug	 (efficacy	 or	
effectiveness	measure),	possibly	manifested	as	cases	cured,	life-years	gained.	

• A	 negative	 outcome	 is	 an	 undesired	 or	 adverse	 effect	 of	 a	 drug,	 possibly	
manifested	 as	 a	 treatment	 failure,	 an	 adverse	 drug	 reaction	 (ADR),	 a	 drug	
toxicity,	or	even	death.		

	
Cost	of	illness	
The	cost	of	illness	(COI),	known	as	burden	of	disease	(BOD),		is	the	personal	cost	
of	 acute	 or	 chronic	 disease.	 The	 cost	 to	 the	patient	may	be	 economic,	 social	 or	
psychological,	etc.	
It	 differs	 from	healthcare	 costs,	meaning	 the	 societal	 cost	 of	 providing	 services	
related	to	the	delivery	of	healthcare,	rather	than	personal	impact	on	individuals.	
	
COI	studies	are	used	to	indicate	the	magnitude	of	resources	needed	for	a	specific	
disease	or	condition,	and	they	may	be	used	to	compare	the	economic	impact	of	one	
disease	versus	another	(e.g.,	costs	of	schizophrenia	versus	costs	of	asthma)	or	the	
economic	impact	of	a	disease	on	one	country	compared	with	another.		
The	point	of	treating	a	patient	with	a	disease	is	to	reduce	these	costs	of	illness.		
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Types	of	costs	
1-Direct	Medical	Costs	
Direct	 medical	 costs	 are	 the	 most	 obvious	 costs	 to	 measure.	 These	 are	 the	
medically	related	inputs	used	directly	to	provide	the	treatment.		
Examples	 of	 direct	 medical	 costs	 include	 the	 costs	 associated	 with	 the	
pharmaceuticals,	diagnostic	 tests,	physician	visits,	pharmacist	 visits,	 emergency	
department	visits,	and	hospitalizations.	
	
2-Direct	Nonmedical	Costs	 	
Direct	nonmedical	costs	are	costs	to	patients	and	their	families	that	are	directly	
associated	with	treatment	but	are	not	medical	in	nature.	
Examples	of	direct	non-medical	costs	include	the	cost	of	traveling	to	and	from	the	
physician's	office,	clinic,	or	the	hospital;	child-care	services	for	the	children	of	a	
patient;	and	food	and	lodging	required	for	the	patients	and	their	families	during	
out-of-town	treatment.	
	
3-Indirect	costs	
Indirect	costs	are	costs	attributable	to	loss	of	productivity	of	a	patient	and	their	
family,	resulting	from	illness,	death	or	treatment.	
They	may	include	time	off	work	or;	time	spent	going	to	healthcare	providers;	time	
spent	caring	for	the	patient	by	relatives;	time	forgone	from	leisure.		
	
Only	the	following	indirect	costs	can	be	calculated	reliably	from	data:	
a) Time	off	work	due	to	sick	leave	
b) Early	retirement	
c) Reduced	productivity	at	work.	

	
The	 significance	 of	 indirect	 costs	 depends	 upon	 the	 particular	 illness	 and	
treatments	 involved.	 Diseases	 such	 as	 asthma,	 migraine	 and	 depression	 affect	
working	age	groups,	whereas	other	diseases,	such	as	Alzheimer's,	do	not.	
	
4-Intangible	costs	
Intangible	 costs	 include	 impacts	 of	 patient	 and	 caregiver	 participation	 in	 an	
intervention.	
Intangible	costs	are	generally	more	complicated	to	measure	than	direct	costs	and	
they	are	difficult	or	impossible	to	measure,	but	they	still	occur	and	it	is	of	value	to	
identify	them.	
They	can	include	anxiety,	pain	or	suffering	from	an	illness	or	treatment.	Also,	they	
include	impacts	of	patient	and	caregiver	participation	in	an	intervention,	such	as	
work	or	leisure	time	lost	due	to	participation	in	the	intervention.		
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4 
Type	o f 	Costs	 Examples	

Direct	
medical	costs	

§ Medications,	medication	monitoring	and	medication	
administration	

§ Patient	counselling	and	consultations	
§ Diagnostic	tests	
§ Hospitalizations,	nursing	services	and	ambulance	services	

Direct	
nonmedical	

costs	

§ Travel	or	transportation	costs	to	receive	health	care	
§ Hotel	stays	for	patient	or	family	for	out-of-town	care	
§ Child	care	services	for	children	of	patients	

Indirect	costs	 § Lost	productivity	for	patient	
§ Lost	productivity	for	unpaid	caregiver	(e.g.,	family,	neighbour,	
friend)	

§ Lost	productivity	because	of	premature	mortality	
Intangible	
costs	

§ Pain,	Fatigue	and	suffering	
§ Anxiety	

	
Some	definitions	related	to	Cost:	
• Total	cost	is	all	expenses	directly	or	indirectly	necessary	to	provide	a	product	
or	service.	

• Average	cost	is	calculated	by	dividing	the	total	costs	for	the	intervention	by	the	
total	 quantity	 of	 treatment	 units	 provided,	 such	 as	 the	 number	 of	 patients	
receiving	a	course	of	antibiotics.	

• An	incremental	cost	is	the	difference	in	overall	costs	between	two	alternatives.	
• A	marginal	cost	is	the	cost	of	carrying	out	one	more	intervention	or	expanding	
a	program	or	service	(e.g.	increasing	the	length	of	stay	in	hospital	by	one	day).	

• Allowed	cost	is	a	cost	that	is	eligible	to	claim	for	purpose	of	reimbursement	as	
necessary	and	relevant	to	the	delivery	of	a	unit	of	output. 

• Operating	cost	is	any	cost	that	supports	the	operations	to	provide	the	output.	
• Fixed	cost	is	that	which	is	independent	of	the	number	of	units	of	production	
and	include	heating,	lighting	and	fixed	staffing	costs.		

• Variable	costs	is	dependent	on	the	numbers	of	units	of	productivity.	The	cost	
of	the	consumption	of	medicines	is	a	good	example	of	variable	costs.	

• Opportunity	 costs	 represent	 the	 economic	 benefit	 forgone	when	 using	 one	
therapy	instead	of	the	next	best	alternative	therapy.	Therefore,	if	a	resource	has	
been	used	to	purchase	a	program	or	treatment	alternative,	then	the	opportunity	
to	use	it	for	another	purpose	is	lost.	In	other	words,	opportunity	cost	is	the	value	
of	the	alternative	that	was	forgone.		
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1 
Economic	Evaluation	Methods	
The	basic	task	of	economic	evaluation	is	to	identify,	measure,	value,	and	compare	
the	costs	and	consequences	of	the	alternatives	being	considered.	
A	 full	 economic	 evaluation	 encompasses	both	 characteristics,	whereas	 a	partial	
economic	 evaluation	 addresses	 only	 one.	 Pharmacoeconomic	 evaluations	
conducted	 in	 today's	 healthcare	 settings	 can	 be	 either	 partial	 or	 full	 economic	
evaluations.	
	
Partial	 economic	 evaluations	 can	 include	 simple	 descriptive	 tabulations	 of	
outcomes	or	resources	consumed	and	thus	require	a	minimum	of	time	and	effort.	
If	only	the	consequences	or	only	the	costs	of	a	program,	service,	or	treatment	are	
described,	 the	 evaluation	 illustrates	 an	 outcome	 or	 cost	 description.	 A	 cost-
outcome	 or	 cost-consequence	 analysis	 (CCA)	 describes	 the	 costs	 and	
consequences	 of	 an	 alternative	 but	 does	 not	 provide	 a	 comparison	 with	 other	
treatment	options.	Another	partial	evaluation	is	a	cost	analysis	that	compares	the	
costs	of	two	or	more	alternatives	without	regard	to	outcome.	
	
Full	 economic	 evaluations	 include	 cost-minimization,	 cost-benefit,	 cost-
effectiveness,	and	cost-utility	analyses.	Each	method	is	used	to	compare	competing	
programs	or	treatment	alternatives.	The	methods	are	all	similar	in	the	way	they	
measure	costs	and	different	in	their	measurement	of	outcomes.	
	
Application	of	economic	evaluation	methods	to	healthcare	products	and	services,	
especially	 pharmaceuticals,	 might	 increase	 their	 acceptance	 by	 healthcare	
professionals	and	society.	

	
	
Cost-of-Illness	Evaluation	
A	 cost-of-illness	 (COI)	 evaluation	 identifies	 and	 estimates	 the	 overall	 cost	 of	 a	
particular	 disease	 for	 a	 defined	 population.	 This	 evaluation	 method	 is	 often	
referred	 to	 as	 burden	of	 illness	 and	 involves	measuring	 the	direct	 and	 indirect	
costs	attributable	to	a	specific	disease.	
	



University	of	Anbar	-	College	of	Pharmacy	
Pharmacoeconomics	2	 
	

2 
By	 successfully	 identifying	 the	 direct	 and	 indirect	 costs	 of	 an	 illness,	 one	 can	
determine	the	relative	value	of	a	treatment	or	prevention	strategy.	For	example,	
by	determining	the	cost	of	a	particular	disease	to	society,	the	cost	of	a	prevention	
strategy	could	be	subtracted	 from	this	 to	yield	 the	benefit	of	 implementing	 this	
strategy	nationwide.	COI	evaluation	is	not	used	to	compare	competing	treatment	
alternatives	but	to	provide	an	estimation	of	the	financial	burden	of	a	disease.	Thus	
the	 value	 of	 prevention	 and	 treatment	 strategies	 can	 be	measured	 against	 this	
illness	cost.	
	
Cost-Minimization	Analysis	
Cost-minimization	analysis	(CMA)	 involves	the	determination	of	 the	 least	costly	
alternative	when	comparing	two	or	more	treatment	alternatives.	With	CMA,	the	
alternatives	must	 have	 an	 assumed	 or	 demonstrated	 equivalency	 in	 safety	 and	
efficacy	(i.e.,	 the	two	alternatives	must	be	equivalent	 therapeutically).	Once	this	
equivalency	in	outcome	is	confirmed,	the	costs	can	be	identified,	measured,	and	
compared	in	monetary	units.	
	
CMA	shows	only	a	“cost	savings”	of	one	program	or	treatment	over	another.	
	
Employing	CMA	is	appropriate	when	comparing	two	or	more	interventions	that	
have	been	shown	to	be	or	are	assumed	to	be	similar,	then	if	all	other	factors	are	
equal,	 for	 example	 convenience,	 side	 effects,	 availability,	 etc.,	 selection	 can	 be	
made	on	the	basis	of	cost.	
	
These	 costs	 should	 extend	 beyond	 a	 comparison	 of	 drug	 acquisition	 costs	 and	
include	 costs	 of	 drug	 preparation	 (pharmacist	 and	 technician	 time),	
administration	(nursing	 time)	and	storage.	When	appropriate,	other	costs	 to	be	
valued	 can	 include	 the	 cost	 of	 physician	 visits,	 number	 of	 hospital	 days	 and	
pharmacokinetic	 consultations.	The	 least	 expensive	 agent,	 considering	 all	 these	
costs,	should	be	preferred.	
	
CMA	 is	 frequently	 employed	 in	 formulary	 decision-making	 where	 often	 the	
available	 evidence	 for	 a	 new	product	 appears	 to	 be	 no	 better	 than	 for	 existing	
products.	 This	 is	 invariably	 what	 happens	 in	 practice	 as	 clinical	 trials	 on	 new	
medicines	are	statistically	powered	for	equivalence	as	a	requirement	for	licensing	
submission.	
	
Cost-Benefit	Analysis	
Cost-benefit	 analysis	 (CBA)	 is	 a	 method	 that	 allows	 for	 the	 identification,	
measurement,	and	comparison	of	the	benefits	and	costs	of	a	program	or	treatment	
alternative.	 The	 benefits	 realized	 from	 a	 program	 or	 treatment	 alternative	 are	
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compared	 with	 the	 costs	 of	 providing	 it.	 Both	 the	 costs	 and	 the	 benefits	 are	
measured	and	converted	into	equivalent	currency	in	the	year	in	which	they	will	
occur.	Future	costs	and	benefits	are	discounted	or	reduced	to	their	current	value.	
	
These	costs	and	benefits	are	expressed	as	a	ratio	(a	benefit-to-cost	ratio),	a	net	
benefit,	 or	 a	 net	 cost.	 A	 clinical	 decision	 maker	 would	 choose	 the	 program	 or	
treatment	alternative	with	the	highest	net	benefit	or	the	greatest	benefit-to-cost	
(B:C)	ratio.		
	
CBA	can	be	usefully	employed	at	a	macro	 level	 for	strategic	decisions	on	health	
care	programs.	For	example,	a	countrywide	 immunization	program	can	be	 fully	
funded	in	terms	of	resource	utilization	consumed	in	running	the	program.	This	can	
then	be	valued	against	the	reduced	mortality	and	morbidity	that	occur	as	a	result	
of	the	program.	
	
Methods	 are	 available	 for	 determining	 cost–benefit	 for	 individual	 groups	 of	
patients	that	center	around	a	concept	known	as	contingent	valuation.		
	
Specific	techniques	include	willingness	to	pay,	where	patients	are	asked	to	state	
how	much	they	would	be	prepared	to	pay	to	avoid	a	particular	event	or	symptom,	
for	example	pain	or	nausea	following	day-care	surgery.	Willingness	to	pay	can	be	
fraught	with	difficulties	of	interpretation	in	countries	with	socialized	health	care	
systems	that	are	invariably	funded	out	of	general	taxation.		
	
Willingness	to	accept	is	a	similar	concept	but	is	based	on	the	minimum	amount	
an	individual	person	or	population	would	receive	in	order	to	be	prepared	to	lose	
or	reduce	a	service.	
	
Cost-Effectiveness	Analysis	
Cost-effectiveness	analysis	(CEA)	is	a	way	of	summarizing	the	health	benefits	and	
resources	 used	 by	 competing	 healthcare	 programs	 so	 that	 policymakers	 can	
choose	among	them.	CEA	involves	comparing	programs	or	treatment	alternatives	
with	 different	 safety	 and	 efficacy	 profiles.	 Cost	 is	 measured	 in	 money,	 and	
outcomes	 are	 measured	 in	 terms	 of	 obtaining	 a	 specific	 therapeutic	 outcome.	
These	outcomes	are	often	expressed	in	physical	units,	natural	units	or	non-money	
units	(e.g.,	lives	saved,	cases	cured,	life	expectancy	or	drop	in	blood	pressure).	
	
The	 results	 of	 CEA	 are	 also	 expressed	 as	 a	 ratio—either	 as	 an	 average	 cost-
effectiveness	ratio	(ACER)	or	as	an	incremental	cost-effectiveness	ratio	(ICER).		
An	average	cost-effectiveness	ratio	(ACER)	represents	the	total	cost	of	a	program	
or	 treatment	 alternative	 divided	 by	 its	 clinical	 outcome	 to	 yield	 a	 ratio	
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representing	the	dollar	cost	per	specific	clinical	outcome	gained,	independent	of	
comparators.	The	ACER	can	be	summarized	as	follows:	
	

	
	
This	allows	the	costs	and	outcomes	 to	be	reduced	to	a	single	value	 to	allow	for	
comparison.	Using	this	ratio,	the	clinician	would	choose	the	alternative	with	the	
least	cost	per	outcome	gained.	The	most	cost-effective	alternative	is	not	always	the	
least	costly	alternative	for	obtaining	a	specific	therapeutic	objective.	In	this	regard,	
cost-effectiveness	need	not	be	cost	reduction	but	rather	cost	optimization.	
	
An	 incremental	 cost-effectiveness	 ratio	 (ICER)	 can	 be	 used	 to	 determine	 the	
additional	 cost	 and	 effectiveness	 gained	 when	 one	 treatment	 alternative	 is	
compared	with	the	next	best	treatment	alternative.	Thus,	instead	of	comparing	the	
ACERs	 of	 each	 treatment	 alternative,	 the	 additional	 cost	 that	 a	 treatment	
alternative	imposes	over	another	treatment	is	compared	with	the	additional	effect,	
benefit,	or	outcome	it	provides.	The	ICER	can	be	summarized	as	follows:	
	

	
	
This	 formula	 yields	 the	 additional	 cost	 required	 to	 obtain	 the	 additional	 effect	
gained	by	switching	from	drug	A	to	drug	B.	

	
	
	
	
	

CEA	 is	 particularly	 useful	 in	 balancing	 cost	 with	 patient	 outcome,	 determining	
which	treatment	alternatives	represent	the	best	health	outcome	per	money	spent,	
and	deciding	when	it	is	appropriate	to	measure	outcome	in	terms	of	obtaining	a	
specific	 therapeutic	 objective.	 In	 addition,	 CEA	 can	 provide	 valuable	 data	 to	
support	 drug	 policy,	 formulary	 management,	 and	 individual	 patient	 treatment	
decisions.	
	
Globally,	 CEA	 is	 being	 used	 to	 set	 public	 policies	 regarding	 the	 use	 of	
pharmaceutical	 products	 (national	 formularies)	 in	 countries	 such	 as	 Australia,	
New	Zealand	and	Canada.	These	countries,	along	with	others,	including	Spain,	the	
United	Kingdom,	Italy	and	the	United	States,	even	have	their	own	guidelines	for	
conducting	research.	

Calculate	ACER	and	ICER	for:		
• Treatment	1	costs	1000$	and	gives	remission	for	4.5	years.	
• Treatment	2	costs	850$	and	gives	remission	for	3.8	years	
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Cost-Utility	Analysis	
Cost-utility	analysis	(CUA)	is	a	method	for	comparing	treatment	alternatives	that	
integrates	patient	preferences	and	health-related	quality	of	 life	 (HRQOL).	CUA	
can	compare	cost,	quality	and	the	quantity	of	patient-years.		
	
Cost	 is	 measured	 in	 money,	 and	 therapeutic	 outcome	 is	 measured	 in	 patient-
weighted	utilities	rather	than	in	physical	units.	Often	the	utility	measurement	used	
is	 a	 quality-adjusted	 life	 year	 (QALY)	 gained.	 QALY	 is	 a	 common	measure	 of	
health	status	used	in	CUA,	combining	morbidity	and	mortality	data.	
	
Results	of	CUA	are	also	expressed	in	a	ratio,	a	cost-utility	ratio	(C:U	ratio).	Most	
often	this	ratio	is	translated	as	the	cost	per	QALY	gained	or	some	other	health-state	
utility	measurement.	The	preferred	treatment	alternative	is	that	with	the	lowest	
cost	per	QALY	(or	other	health-status	utility).	QALYs	represent	the	number	of	full	
years	 at	 full	 health	 that	 are	 valued	 equivalently	 to	 the	 number	 of	 years	 as	
experienced.	For	example,	a	full	year	of	health	in	a	disease-free	patient	would	equal	
1.0	 QALY,	 whereas	 a	 year	 spent	 with	 a	 specific	 disease	 might	 be	 valued	
significantly	lower,	perhaps	as	0.5	QALY,	depending	on	the	disease.	
	
CUA	 is	 the	 most	 appropriate	 method	 to	 use	 when	 comparing	 programs	 and	
treatment	alternatives	that	are	life	extending	with	serious	side	effects	(e.g.,	cancer	
chemotherapy),	 those	 which	 produce	 reductions	 in	 morbidity	 rather	 than	
mortality	 (e.g.,	 medical	 treatment	 of	 arthritis),	 and	 when	 HRQOL	 is	 the	 most	
important	health	outcome	being	examined.	
	
CUA	is	employed	less	frequently	than	other	economic	evaluation	methods	because	
of	a	lack	of	agreement	on	measuring	utilities,	difficulty	comparing	QALYs	across	
patients	 and	 populations	 and	 difficulty	 quantifying	 patient	 preferences.	 CUA	 is	
complex,	and	thus	CUA	can	be	limited	in	scope	of	application	from	a	hospital	or	
managed-care	 organizations	 (MCO)	 perspective.	Nevertheless,	when	 comparing	
treatment	alternatives	where	HRQOL	is	the	most	important	health	outcome	being	
examined,	CUA	should	be	considered.	
	

	

Calculate	ICER	for:		
• Treatment	1	costs	1000$	and	gives	remission	for	4.5	years	with	QALY	of	0.85	
• Treatment	2	costs	850$	and	gives	remission	for	3.8	years	with	QALY	of	0.9	

	
	
Note:	ICER	=	($1	-	$2)	/	[(R1	×	Q1)	–	(R2	×	Q2)] 
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There	are	a	number	of	methods	for	the	calculation	of	utilities:	
	
• Visual	analogue	scale	method	
It	seeks	to	obtain	patient	preferences	for	their	perceived	disease	state	by	scoring	
themselves	on	a	line	scaled	between	0	and	1.	
	
• Standard	gamble	method	
It	 requires	 individuals	 to	 choose	 between	 living	 the	 rest	 of	 their	 lives	 in	 their	
current	state	of	health	or	making	a	gamble	of	an	intervention	that	will	restore	them	
to	perfect	health.	Failure	of	the	gamble	will	result	in	instant	death.	
	
• Time	trade-off	method	
It	 requires	 individuals	 to	 decide	 how	 many	 of	 their	 remaining	 years	 of	 life	
expectancy	they	would	be	prepared	to	exchange	for	complete	health.	
	
Other	concept	regarding	evaluation	or	analysis	methods:	
	
Multi-attribute	utility	theory	(MAUT)	or	analysis	(MAUA)	
Multiattribute	 utility	 theory	 (MAUT)	 or	 analysis	 (MAUA)	 is	 another	 technique	
available	in	assessing	utilities.	In	this	situation,	several	attributes	can	be	included,	
such	as	clinical,	financial,	and	quality	of	life.	It	is	possible	to	preferentially	weigh	
the	 decision	 based	 on	what	 the	 priorities	 are	 for	 the	 decision	maker,	 and	 then	
apply	the	weights	to	identify	the	most	preferable	therapy,	service,	and	so	on.		
	
As	evidenced	from	the	following	three	examples,	the	individual’s	perspective	will	
have	 a	major	 effect	 on	 the	 final	 decision	made,	 based	 on	 the	 levels	 of	 priority	
chosen	for	evaluation.	
1. A	physician	may	view	clinical	outcome	to	represent	70%	of	his	or	her	decision,	
followed	by	patient’s	quality	of	life	(20%),	and	last	being	therapy	costs	(10%).	

2. A	hospital	 administrator	may	view	 the	 financial	outcomes	 (70%)	as	a	major	
priority,	 followed	by	 the	 clinical	 outcome	 (20%),	 and	 last,	 the	 quality	 of	 life	
(10%).	

3. A	patient	with	 health	 insurance	might	 view	 the	 clinical	 outcome	 (45%)	 and	
quality	 of	 life	 (45%)	 as	 the	 top	 priorities	 and	 have	minimal	 concern	 for	 the	
financial	 outcomes	 (10%)	 of	 such	 a	 decision,	 especially	 with	 adequate	
insurance	coverage.	

	
	
Willingness	to	pay	
Willingness	to	pay	(WTP)	technique	is	used	to	assess	the	perceived	value	or	benefit	
of	a	product	and	service.	The	WTP	values	can	be	obtained	through	two	approaches:	
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1. Indirect	measurement,	which	examines	in	actual	payments	previous	real-world	
decisions	that	involve	trade-offs	between	money	and	expected	outcomes.	

2. Direct	measurement,	which	uses	survey	methods	to	elicit	stated	dollar	on	the	
perceived	benefits.	

 
The	challenge	of	using	contingent	valuation	is	to	present	within	the	questionnaire	
sufficient,	clearly	organized	information	to	allow	this	judgment	to	occur.	
	
Summary	
	
Method	 Description	 Application	 Cost	

Unit	
Outcome	
Unit	

COI	 Estimates	the	cost	of	a	disease	on	
a	defined	population	

Use	 to	 provide	 baseline	 to	 compare	
prevention/treatment	options	against	 $$$	 NA	

CMA	 Finds	 the	 least	 expensive	 cost	
alternative	 Use	when	benefits	are	the	same	 $$$	 Assume	to	be	

equivalent	
CBA	 Measures	 benefit	 in	 monetary	

units	and	computes	a	net	gain	
Can	 compare	 programs	 with	 different	
objectives	 $$$	 $$$	

CEA	
Compares	 alternatives	 with	
therapeutic	 effects	 measured	 in	
physical	 units;	 computes	 a	 cost-
effectiveness	ratio	

Can	compare	drugs/programs	that	differ	
in	 clinical	 outcomes	 and	 use	 the	 same	
unit	of	benefit	

$$$	 Natural	units	

CUA	
Measures	 therapeutic	
consequences	 in	 utility	 units	
rather	 than	 physical	 units;	
computes	a	cost-utility	ratio	

Use	to	compare	drugs/programs	that	are	
life	extending	with	serious	side	effects	or	
those	producing	reductions	in	morbidity	

$$$	 QALYs	

QOL	
Physical,	 social,	 and	 emotional	
aspects	 of	 patient's	 well-being	
that	are	relevant	and	important	to	
the	patient	

Examines	 drug	 effects	 in	 areas	 not	
covered	 by	 laboratory	 or	 physiologic	
measurements	

NA	 QOL	score	

	
CBA:	cost-benefit	analysis	
CEA:	cost-effectiveness	analysis	
CMA:	cost-minimization	analysis	
COI:	cost-of-illness	evaluation;	
CUA:	cost-utility	analysis	
QOL:	quality	of	life	
QALY:	quality-adjusted	life-year 
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Applying	Cost	Analysis	
	

	
	

Example	of	a	pharmacoeconomic	decision	tree	comparing	two	drugs.	Option	B	is	a	
drug	that	is	more	specific	for	the	target	receptor	in	the	body,	is	more	effective,	and	
produces	fewer	adverse	effects	than	does	option	A.	However,	because	drug	B	is	more	

expensive	than	drug	A,	the	cost	of	the	added	benefits	must	be	analyzed	using	
pharmacoeconomic	techniques.	
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Health	Outcomes	and	Health-Related	Quality	of	Life	
	 	
Health	Outcomes	
An	 outcome	 is	 one	 of	 the	 three	 components	 of	 the	 conceptual	 framework	
articulated	by	Donabedian	 for	assessing	and	ensuring	 the	quality	of	healthcare:	
structure,	process,	and	outcome.	
Healthcare	regulators,	payers,	providers,	manufacturers	and	patients	are	placing	
increasing	 emphasis	 on	 the	 outcomes	 that	 medical	 care	 products	 and	 services	
produce.	Outcomes	research	is	“designed	to	help	patients,	payers	and	providers	
make	rational	medical	care	choices	based	on	better	insight	into	the	effect	of	these	
choices	on	the	patient's	life.”	
	
Types	of	Outcomes	
The	 types	 of	 outcomes	 that	 result	 from	 medical	 care	 interventions	 can	 be	
described	in	a	number	of	ways.	
	
One	classic	list,	called	the	five	D's:		
“Death,	Disease,	Disability,	Discomfort	and	Dissatisfaction”.		
	
The	 five	D's	do	not	reflect	any	positive	health	outcomes	and	have	 little	value	 in	
contemporary	outcomes	research.	(Destitution	or	Debt	is	added	as	6th	D.)	
	
A	more	comprehensive	conceptual	framework,	the	ECHO	model,	places	outcomes	
into	three	categories:		
1. Economic	 outcomes	 are	 the	 direct,	 indirect,	 and	 intangible	 costs	 compared	
with	the	consequences	of	a	medical	intervention.	

2. Clinical	outcomes	are	the	medical	events	that	occur	as	a	result	of	the	condition	
and/or	its	treatment.	

3. Humanistic	 outcomes,	 which	 now	 are	 more	 commonly	 called	 patient-
reported	outcomes,	are	the	consequences	of	the	disease	and/or	its	treatment	
as	perceived	and	reported	by	the	patient.	
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Patient-reported	outcomes	
Patient-reported	 outcomes	 (PROs)	 refer	 to	 a	 number	 of	 important	 outcomes,	
including	self-assessed	health	status,	symptom	experience,	treatment	satisfaction	
and	functioning	and	perceived	well-being.	
	
PROs	are	increasingly	being	used	to	complement	safety	data,	survival	rates,	and	
traditional	indicators	of	clinical	efficacy	in	therapeutic	intervention	trials.		
PRO	data	not	only	complement	clinical	 indicators	of	treatment	efficacy;	 in	some	
cases	 (e.g.,	pain),	 a	PRO	may	be	 the	only	viable	end	point	because	 there	are	no	
observable	 or	 measurable	 physical	 or	 physiological	 markers	 of	 disease	 or	
treatment	activity.		
A	study	reviewed	the	effectiveness	end	points	reported	in	FDA	approved	product	
labeling	for	new	molecular	entities	approved	from	1997	through	2002	and	found	
that	PRO	end	points	were	included	in	30%	(64)	of	the	215	product	labels	reviewed.	
For	23	of	the	products,	PROs	were	the	only	end	points	reported.		
PROs	 were	 most	 commonly	 used	 as	 end	 points	 for	 anti-inflammatory,	 central	
nervous	system,	gastrointestinal,	respiratory,	allergic	conjunctivitis	and	urologic	
therapy	areas.	
	
Health-Related	Quality	of	Life	(HRQOL)	
Health-related	 quality	 of	 life	 is	 hard	 to	 define.	 However,	 some	 authors	 have	
provided	definitions.	For	example:	
• HRQOL	is	“the	subjective	assessment	of	the	impact	of	a	disease	and	treatment	
across	 the	physical,	psychological,	 social	and	somatic	domains	of	 functioning	
and	well-being.”	

• HRQOL	is	“the	value	assigned	to	duration	of	life	as	modified	by	the	impairments,	
functional	states,	perceptions	and	social	opportunities	that	are	 influenced	by	
disease,	injury,	treatment	or	policy.”	

• HRQOL	 is	 “a	 multi-dimensional	 concept	 that	 includes	 domains	 related	 to	
physical,	 mental,	 emotional,	 and	 social	 functioning.	 It	 goes	 beyond	 direct	
measures	of	population	health,	life	expectancy,	and	causes	of	death,	and	focuses	
on	the	impact	health	status	has	on	quality	of	life.	“	
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Although	the	definitions	differ	in	level	of	description,	a	conceptual	characteristic	
they	 share	 is	 multidimensionality.	 The	 terminology	 may	 vary,	 but	 commonly	
measured	domains	of	HRQOL	include	the	following:	
• Physical	health	and	functioning	
• Mental/emotional	health	and	functioning	
• Social	and	role	functioning	
	
Well-being	
A	related	concept	of	HRQOL	is	well-being,	which	assesses	the	positive	aspects	of	
a	person’s	life,	such	as	positive	emotions	and	life	satisfaction.		
Well-being	is	defined	as	“a	positive	outcome	that	is	meaningful	for	people	and	for	
many	sectors	of	society,	because	it	tells	us	that	people	perceive	that	their	lives	are	
going	well”.	Good	living	conditions	(e.g.,	housing,	employment)	are	fundamental	to	
well-being.	Tracking	 these	 conditions	 is	 important	 for	public	policy.	Well-being	
generally	includes	global	judgments	of	life	satisfaction	and	feelings	ranging	from	
depression	to	joy.	
	
Relevance	of	HRQOL	as	an	Outcome	
HRQOL	increasingly	is	viewed	as	a	therapeutic	end	point.	A	factor	leading	to	this	
has	 been	 the	 gradual	 shift	 in	 the	 focus	 of	 primary	 medical	 care	 from	 limiting	
mortality	to	limiting	morbidity	and	the	patient-reported	impact	of	that	morbidity.	
The	pattern	of	illness	has	shifted	from	mostly	acute	disease	to	one	in	which	chronic	
conditions	predominate.	
	
In	the	early	part	of	the	20th	century,	many	individuals	died	of	infectious	diseases	
for	which	cures	(e.g.,	antibiotics)	or	effective	preventive	measures	(e.g.,	vaccines,	
improved	 sanitation)	 were	 unavailable	 or	 underused.	 Today,	 although	 many	
diseases	 may	 shorten	 life	 expectancy,	 more	 likely	 a	 disease	 will	 have	 adverse	
health	consequences	leading	to	dysfunction	and	decreased	well-being.	For	those	
conditions	that	shorten	life	expectancy	and	for	which	there	are	no	cures,	managing	
symptoms	 and	 maintaining	 function	 and	 well-being	 should	 be	 the	 primary	
objectives	of	medical	care.	
	
Because	 therapeutic	 interventions	 such	 as	 medications	 have	 the	 potential	 to	
increase	 or	 decrease	 HRQOL,	 medical	 care	 providers	 must	 strive	 to	 achieve	
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enhanced	HRQOL	 as	 an	 outcome	of	 therapy.	Although	 it	must	 be	 assumed	 that	
HRQOL	has	always	played	an	implicit	role	in	the	provision	of	healthcare,	it	has	not	
always	 been	 viewed	 as	 equal	 in	 importance	 to	 the	more	 clinical	 or	 physiologic	
outcome	 parameters	 (e.g.,	 blood	 pressure).	 The	 subjective	 nature	 of	 HRQOL	
assessment	 has	made	many	 people	 uneasy	with	 it	 as	 a	measure	 of	 the	 patient	
outcomes	produced	by	medical	treatment.	
	
There	 is	 growing	 awareness	 that,	 in	 certain	 diseases,	 HRQOL	may	 be	 the	most	
important	 health	 outcome	 to	 consider	 in	 assessing	 treatment.	 Physiologic	
measures	may	 change	without	 improving	 functioning	 and	well-being.	 Likewise,	
patients	may	feel	and	function	better	without	measurable	change	in	physiologic	
values.	
	
Health-Related	Quality	of	Life	and	Pharmacotherapy	
There	are	four	possible	HRQOL	outcomes	associated	with	pharmacotherapy:	
A. HRQOL	is	improved	
B. HRQOL	is	actively	maintained	
C. HRQOL	decreases,	or	
D. HRQOL	remains	unaffected.	

	
The	 use	 of	 standardized	 measurement	 tools	 (e.g.,	 self-reported	 HRQOL	
instruments)	to	collect	information	regarding	the	impact	of	pharmacotherapy	on	
the	quality	of	patients'	lives	is	increasing.	However,	the	vast	majority	of	claims	in	
prescription	drug	advertisements	continue	to	be	based	on	physiologic	parameters	
and/or	clinician-assessed	end	points	rather	than	patient-reported	functioning	and	
well-being.	
		
One	 of	 the	 first	 studies	 in	 HRQOL	 discussed	 the	 impact	 of	 pharmacotherapy,	
specifically	the	use	of	antihypertensive	agents.	Along	with	hypertension,	examples	
of	 other	 therapeutic	 areas	 that	 are	 receiving	 attention	 are	 asthma,	 cancer,	
schizophrenia,	arthritis,	HIV/AIDS	and	depression.	
	
The	type	of	condition	and	type	of	treatment	dictate	the	importance	of	HRQOL	data	
in	determining	the	value	of	pharmacotherapy.	In	chronic	conditions	and	palliative	
treatments,	 the	goal	 is	 to	ameliorating	symptoms	but	not	curing	 the	underlying	
disease.	 So,	 HRQOL	 or	 other	 PRO	 end	 points	 may	 be	 the	 primary	 measure	 of	
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efficacy.	However,	with	acute	conditions	and	curative	treatments,	HRQOL	is	likely	
to	 be	 secondary	 (although	 excluding	 it	 may	 underestimate	 the	 positive	 and	
negative	impacts	of	the	treatment).	
	
Measuring	Health-Related	Quality	of	Life	
	

Types	of	Instruments	
Hundreds	 of	 HRQOL	 and	 other	 patient-
reported	 outcomes	 measures	 or	
instruments	 (PROMs)	 are	 available.	 The	
table	 below	 provides	 taxonomy	 of	 the	
different	 types	 of	 instruments.	 A	 primary	
distinction	 among	 HRQOL	 instruments	 is	
whether	they	are	generic	or	specific.	
	
Generic	Instruments	
Generic,	or	general,	HRQOL	instruments	are	designed	to	be	applicable	across	all	
diseases	or	conditions,	across	different	medical	interventions,	and	across	a	wide	
variety	of	populations.	
	
• Health	Profiles	
Health	profiles	provide	an	array	of	scores	representing	individual	dimensions	or	
domains	 of	 HRQOL	 or	 health	 status.	 An	 advantage	 of	 a	 health	 profile	 is	 that	 it	
provides	 multiple	 outcome	 scores	 that	 may	 be	 useful	 to	 clinicians	 and/or	
researchers	 attempting	 to	 measure	 differential	 effects	 of	 a	 condition	 or	 its	
treatment	on	various	QOL	domains.	The	most	commonly	used	profile	instruments	
are:	

o Medical	Outcomes	Study	36-Item	Short	Form	Health	Survey	(SF-36)		
o World	Health	Organization	Quality	of	Life	(WHOQOL)		
o European	Quality	of	Life-5	Dimensions	(EQ-5D)	
o Nottingham	Health	Profile	(NHP)	
o Assessment	of	Quality	of	Life	scales	(AQoL)	
o Quality	of	Well-Being	Scale	(QWB)	
o Sickness	Impact	Profile	(SIP)	
o Health	Utilities	Index	(HUI)	

	

Generic	instruments	

Health	profiles	
Preference-based	measures	

Specific	instruments	

Disease	specific	(e.g.,	diabetes)	
Population	specific	(e.g.,	frail	older	adults)	
Function	specific	(e.g.,	sexual	functioning)	
Condition	or	problem	specific	(e.g.,	pain)	
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• Preference-Based	Measures	
HRQOL	as	assessed	by	preference-based	measures	is	a	single	overall	index	score	
on	a	scale	anchored	by	1.0	(full	health)	and	0.0	(dead).	This	approach	combines	
the	 measurement	 of	 an	 individual's	 health	 status	 with	 an	 adjustment	 for	 the	
relative	desirability	of	that	health	state.	The	preferences	are	measured	or	assigned	
empirically	through	a	variety	of	procedures.	
Preference-based	measures	are	useful	in	health	services	and	pharmacoeconomic	
research,	specifically	cost-utility	analysis	(CUA).	
	
Specific	Instruments	
Specific	or	targeted	instruments	are	intended	to	provide	greater	detail	concerning	
particular	 outcomes	uniquely	 associated	with	 a	 condition	 and/or	 its	 treatment.	
Several	selected	examples	of	disease-specific	instruments	are	listed	in	examples	
below;	however,	hundreds	of	other	targeted	instruments	are	available.	
	
• Full	list	of	Condition	specific	PROMs:	
https://www.safetyandquality.gov.au/condition-specific-proms	
	
Selected	Disease-Specific	Quality-of-Life	Instruments:	
	
Disease	 Instruments		 Abbreviation		
Arthritis	 Arthritis	Impact	Measurement	Scales	 AIMS	
Asthma	 Asthma	Quality-of-Life	Questionnaire	 AQLQ	

Asthma	Control	Test	 ACT	
Asthma	Impact	Survey	 AIS-6	
Asthma	Bother	Profile	 ABP	
Asthma	Control	Questionnaire	 ACQ	
Asthma	Outcomes	Monitoring	System	 AOMS	

Epilepsy	 Quality	of	Life	in	Epilepsy	 QOLIE	
Kidney	Disease	 Kidney	Disease	Quality-of-Life	Instrument	 KDQOL	
HIV	 Medical	Outcomes	Study	HIV	Health	Survey	 MOS-HIV	
Diabetes	mellites		 Audit	of	Diabetes-Dependent	Quality	of	Life	 ADDQoL	

Diabetes	Health	Profile	 DHP	
Appraisal	of	Diabetes	Scale	 ADS	
Diabetes	Impact	Measurement	Scales	 DIMS	
Diabetes	Quality	of	Life	Measure	 DQOL	
Diabetes-39	 	
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Huntington's	
disease	

Huntington's	 disease	 quality-of-life	 battery	 for	
carers	

HDQoL-C	

Huntington's	 disease	 quality-of-life	 battery	 for	
carers-short	form	

HDQoL-C-SF	

Multiple	Sclerosis	 Caregiver	Health-Related	Quality	Of	Life	In	Multiple	
Sclerosis	

CAREQOL-MS	

Patient	 Reported	 Outcome	 Indices	 for	 Multiple	
Sclerosis	

PRIMUS	

Alzheimer's	disease	 Alzheimer's	Carers	Quality	of	Life	Instrument	 ACQLI	
Parkinson	Disease	 Parkinson	Disease	Questionnaire	for	Carers	 PDQ-Carer	

Parkinsonism	Carers	QoL	 PQoL	Carers	
Dementia		 Caregiver	Quality	Of	Life	for	Dementia	 CGQOL	
Systemic	 Lupus	
Erythematosus	

Systemic	 Lupus	 Erythematosus	 Quality	 of	 Life	
measure		

L-QoL	 or	
SLEQoL	

Scars	 Patient-Reported	Impact	of	Scars	Measure	 PRISM	
	

Pulmonary	
Hypertension	

Cambridge	 Pulmonary	 Hypertension	 Outcome	
Review	

CAMPHOR	

Rheumatoid	
Arthritis	

Rheumatoid	Arthritis	Quality	of	Life	 RAQoL	

Osteoarthritis	 Osteoarthritis	Quality	of	Life		 OAQOL	
Psoriatic	Arthritis	 Psoriatic	Arthritis	Quality	of	Life	 PsAQoL	
Psoriasis	 Psoriasis	Index	of	Quality	of	Life	 PSORIQOL	
Migraine	 Migraine	Specific	Quality	of	Life	 MSQoL	
Growth	 Hormone	
Deficiency	

The	Quality	of	Life	Assessment	of	Growth	Hormone	
Deficiency	in	Adults	Measure	

QoL-AGHDA	

Genital	herpes	 Herpes	Outbreak	Impact	Questionnaire	 HOIQ	
Herpes	Symptom	Checklist	 HSC	
Recurrent	genital	herpes	quality	of	life	measure	 RGHQoL	

Colorectal	Cancer	 Functional	 Assessment	 of	 Cancer	 Therapy-
Colorectal	Scale	

FACT-C	
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Decision analysis 
Decision analysis is a systematic approach to decision making under conditions of 
uncertainty. It is a tool for helping the decision makers to identify options that are 
available, predict the consequences and value of each option based on the 
probabilities assigned to each option, and choose the option that has the best payoff. 
It offers a method of pictorial representation of treatment decisions. If the results from 
clinical trials are available, probabilities can be placed within the arms of a decision 
tree and outcomes can be assessed in either monetary or quality units. If there is 
uncertainty about the robustness of the values of the variables within the tree, they 
can be varied within defined ranges to see if the overall direction of the tree changes. 
This is referred to as sensitivity analysis and is one of the most powerful tools available 
in an economic evaluation. 

Medication non-adherence 
The costs of non-adherence with medicines are considerable. In the USA, it has been 
calculated that 11% of all admissions to hospital are directly associated with some form 
of non-adherence. This equates to two million hospital admissions a year in the USA 
resulting from medication non-adherence at a total cost of over $7 billion. In addition, 
lost work productivity through non-adherence has been estimated to cost in excess of 
a further $4 billion per year. 
In the UK, between a half and one-third of all medicines prescribed for long-term 
conditions are not taken as recommended (cost around $100 million). 

Incentives and disincentives 
Incentives are used in some countries to instigate reducing medical costs, while 
disincentives are used to penalize them. 
There are good examples of both incentives and disincentives being used in England 
to save money. The contract for hospitals penalizes those organizations that fail to 
achieve their targets for reducing Clostridium difficile infections. Good antimicrobial 
stewardship is essential for addressing this as each case of Clostridium difficile 
infection can cost at least £4000. Reduction in prescribing of both fluoroquinolones 
and second and third generation cephalosporins is associated with a reduction in 
Clostridium difficile infection. It follows from this that reducing the use of these agents 
can reduce acquisition costs of the medicines. 
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Discounting 
Discounting is an economic term, which is based mainly on a time preference that 
assumes individuals prefer to forego a part of the benefits of a program if they can 
have those benefits now rather than fully in an uncertain future. The value of this 
preference is expressed by the discount rate.  

Discounting is used to compare treatments that have costs and benefits that occur at 
different times. Many economic studies evaluate costs and benefits at different times. 
For instance, a therapy may be intended to prevent a serious complication of a disease, 
such as stroke, and the outcome may not be realized for several years after the therapy 
is started. Consequently, economists believe these costs should be adjusted, or 
“discounted,’’ back to their present value. 

The rationale for discounting is that the value of the money today is worth more than 
its value would be in the future. Given money now, one could invest it or realize an 
immediate benefit from it (e.g., spend it on a need) that would increase its value. If 
costs are not discounted, the benefit or cost in the first year will remain stable and 
may lead to a false conclusion about the value of the benefit. Although there is no 
generally accepted consensus about how to discount or how much to discount, the 
discount rate used in most studies is often between 5% and 10%. If measured in 
monetary units, the benefits of the therapy (e.g., cost of hospitalization avoided) 
should be discounted as well. 

All costs and benefits in CUAs should be discounted at 3.5%. This is based on the five-
year average real risk-free long-term government bond rate. 

It is suggested that rates of 0% and 5% must be included in sensitivity analyses. If a 
program does not exceed 1 year then discounting is felt to be unnecessary. The 
discount rate does not apply when undertaking budget impact analysis (BIA), which 
serves a very different purpose. BIA focuses on the financial aspects of proposals 
within a limited timeframe (usually 1-5 years) and is used to determine if government 
(for example) can afford to fund a treatment given the current budget. 
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Conduct a Pharmacoeconomic Evaluation 
Clinicians may need to conduct a pharmacoeconomic evaluation if there is insufficient 
literature, if published results cannot be extrapolated to clinical practice, or if building 
a model is not appropriate. Before conducting a pharmacoeconomic evaluation, 
clinicians should be familiar with the similarities, differences, and appropriate 
application of pharmacoeconomic methods. 
 
The decision to conduct a local pharmacoeconomic study is not without its own costs. 
Because both time and monetary resources are consumed by these evaluations, 
specific pharmacy products and services for pharmacoeconomic evaluation should be 
targeted. 
 
The resources necessary and the type of evaluation conducted will vary depending on 
the research question and on whether one is conducting a prospective outcomes 
analysis or a retrospective database analysis. 
 
Conducting pharmacoeconomic research, whether it is prospective or retrospective, 
in a hospital or managed-care environment can be challenging. Lack of institutional 
resources, small sample sizes, difficulty randomizing, inability to compare with 
placebo, and difficulty generalizing results all may be limitations. 
 
Conducting a pharmacoeconomic evaluation should be guided by the criteria for 
quality economic evaluations. A 10-step process identified by Jolicoeur and associates 
and four additional steps added by J. Dipiro can provide readers with guidance for 
conducting a local pharmacoeconomic study. This process contains 14 fundamental 
steps for conducting a pharmacoeconomic evaluation in a healthcare system and can 
be applied to virtually any therapeutic area or healthcare service: 
 
• Step 1: Define the pharmacoeconomic problem 
• Step 2: Assemble a cross-functional study team 
• Step 3: Define the appropriate study perspective 
• Step 4: Identify treatment alternatives and outcomes 
• Step 5: Identify the appropriate pharmacoeconomic method to employ 
• Step 6: Place a monetary value on treatment alternatives and outcomes 
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• Step 7: Identify resources to conduct study in an efficient manner 
• Step 8: Identify probabilities that outcomes may occur in the study population 
• Step 9: Employ decision analysis 
• Step 10: Discount costs or perform a sensitivity or incremental cost analysis 
• Step 11: Present study results 
• Step 12: Develop a policy or an intervention 
• Step 13: Implement policy and educate professionals 
• Step 14: Follow-up documentation 
 
Advantages and Disadvantages of Retrospective and Prospective Analyses  

Strategy Advantage Disadvantage 

Use published 
literature 

• Quick 
• Inexpensive 
• Subject to peer review 
• Results can be from 

randomized controlled 
trial 

• Variety of results can 
be examined 

• Results from randomized 
controlled trial 

• Difficult to generalize results 
• May not be comparative 
• Misuse of 

pharmacoeconomic terms 
• Variations in rigor/quality 

Build an economic 
model 

• Quick 
• Relatively inexpensive 
• Yields organization-

specific results 
• Bridges efficacy and 

effectiveness 
• Data collection is 

unobtrusive 

• Results dependent on 
assumptions 

• Potential for researcher bias 
• Controversial 
• Reluctance of decision 

makers to accept results 

Conduct a 
pharmacoeconomic 
study 

• Flexible 
• Usually comparative 
• Yields organization-

specific data 
• Reflects “usual care” or 

effectiveness 
• Data from multiple 

sources can be used 

• Expensive 
• Time consuming 
• Difficult to control and 

randomize 
• Potential for patient selection 

bias 
• Potential for small sample 

size 
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HRQOL Measurement Issues 
A number of issues must be considered 
when evaluating existing HRQOL 
research and/or choosing the 
appropriate instrument to use when 
designing a study involving HRQOL 
assessment. The Scientific Advisory 
Committee of the Medical Outcomes 
Trust (MOT), proposed eight attributes. 
These attributes provide a useful 
evaluative framework. The eight 
attributes of an instrument addressed by 
the review criteria are as follows: 
 
A- Conceptual and Measurement Models 
A conceptual model is the rationale for and description of the concepts that a 
measurement instrument is intended to assess and the interrelationships of those 
concepts.  
A measurement model is an instrument's scale and subscale structure and the 
procedures followed to create scale and subscale scores. 
 
B- Reliability 
Reliability refers to the extent to which measures give consistent or accurate results. 
The purpose of evaluating the reliability of a HRQOL instrument is to estimate how 
much of the variation in a score is real as opposed to random. 
 
C- Validity 
Validity is an estimation of the extent to which the instrument is measuring what it is 
supposed to be measuring. Validity is not an absolute property of an instrument. 
 
D- Responsiveness 
Responsiveness, or sensitivity to change, is the ability or power of the measure to 
detect clinically important change when it occurs. 
 

A. Conceptual and measurement model 
B. Reliability 
C. Validity 
D. Responsiveness 
E. Interpretability 
F. Respondent and administrative burden 
G. Alternate forms 
H. Cultural and language adaptations. 
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E- Interpretability 
Interpretability is the degree to which one can assign qualitative meaning to an 
instrument's quantitative scores. Interpretability is facilitated by comparison of a score 
or change in scores to a qualitative category that has clinical or commonly understood 
meaning. 
 
F- Respondent and Administrative Burden 
Respondent burden refers to the time, energy and other demands placed on those to 
whom the instrument is administered. Administrative burden refers to the demands 
placed on those who administer the instrument. 
 
G- Alternate Forms 
Alternate forms of an instrument include all modes of administration other than the 
original source instrument. Evidence should be provided that supports the 
comparability of the alternate mode of administration with that of the original 
instrument. 
 
H- Cultural and Language Adaptations 
Methods used to achieve conceptual and linguistic equivalence of cross-culturally 
adapted instruments should be explicitly stated. 
 
Other Measurement Issues include: 
• Selection of an appropriate instrument (generic versus specific) 
• Availability of instruments 
• Objectivity versus subjectivity 
• Unidimensional versus multidimensional 
• Self-report versus proxy report 
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Clinical Trial  
Clinical Trial is a research study in which one or more human subjects are prospectively 
assigned to one or more interventions (which may include placebo or other control) to 
evaluate the effects of those interventions on health-related biomedical or behavioral 
outcomes. 
 
Types of clinical trials 
There are different types of clinical trials. 
Natural history studies They provide valuable information about how disease and 

health progress. 
Prevention trials They look for better ways to prevent a disease in people 

who have never had the disease or to prevent the disease 
from returning. Better approaches may include medicines, 
vaccines, or lifestyle changes, among other things. 

Screening trials They test the best way to detect certain diseases or health 
conditions. 

Diagnostic trials They determine better tests or procedures for diagnosing a 
particular disease or condition. 

Treatment trials They test new treatments, new combinations of drugs, or 
new approaches to surgery or radiation therapy. 

Quality of life trials 
(Supportive care trials) 

They explore and measure ways to improve the comfort 
and quality of life of people with a chronic illness 

 
Volunteers 
A healthy volunteer is a person with no known significant health problems who 
participates in clinical research to test a new drug, device, or intervention. Research 
procedures with healthy volunteers are designed to develop new knowledge, not to 
provide direct benefit to study participants. Healthy volunteers have always played an 
important role in research. 
A patient volunteer has a known health problem and participates in research to better 
understand, diagnose, treat, or cure that disease or condition. Research procedures 
with a patient volunteer help develop new knowledge. These procedures may or may 
not benefit the study participants. 
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Randomization  
Randomization is the process by which two or more alternative treatments are 
assigned to volunteers by chance rather than by choice. This is done to avoid any bias 
with investigators assigning volunteers to one group or another.  
The results of each treatment are compared at specific points during a trial, which 
may last for years. When one treatment is found superior, the trial is stopped so that 
the fewest volunteers receive the less beneficial treatment. 
 
Phases of clinical trials 
Clinical trials are conducted in “phases.” Each phase has a different purpose and helps 
researchers answer different questions. 
 
Phases 
of trials 

No. of 
volunteers 

Comments  

Phase I  20–80 Researchers test an experimental drug or treatment in a 
small group of people for the first time. The purpose is to 
evaluate its safety and identify side effects. 

Phase II 100–300 The experimental drug or treatment is administered to a 
larger group of people to determine its effectiveness and to 
further evaluate its safety. 

Phase III 1000–3000 The experimental drug or treatment is administered to 
large groups of people to confirm its effectiveness, monitor 
side effects, compare it with standard or equivalent 
treatments, and collect information that will allow the 
experimental drug or treatment to be used safely. 

Phase IV 
 
 

No limit After a drug is approved by the FDA and made available to 
the public, researchers track its safety, seeking more 
information about a drug or treatment’s risks, benefits, and 
optimal use. 
It is also called post-marketing surveillance (PMS) 
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Phase 0 trials 
Phase 1 trials are usually the earliest trials of drugs in people. But researcher might ask 
if volunteer would like to join a phase 0 study. These studies aim to find out if a drug 
behaves in the way researchers expect it to from their laboratory studies. 
Phase 0 studies usually only involve a small number of people and they only have a 
very small dose of a drug. The dose of the drug is too small to treat the disease. 
 
Limitations of Premarketing Clinical Trials 
 
Short duration Effects that develop following chronic use or those that have 

a long latency period cannot be detected. 
Small sample size Effects that occur with a frequency of less than 1/1000 are 

difficult to detect. 
Narrowly defined 
population 

These studies generally do not include special populations 
such as children, women of childbearing age, or the elderly. 

Narrow set of 
indications 

Manufacturers pursue specific indications for use during 
premarketing studies. 

Limited comparison 
groups 

The comparison group is often limited to placebo. 

 

Clinical Trial Endpoints 
An endpoint is the primary outcome that is being measured by a clinical trial. A cancer 
drug, for example, might use survival as an endpoint, comparing the five-year survival 
rate of patients using an experimental therapy against the five-year survival rate of 
patients using another treatment or a placebo. A clinical trial might use a clinical 
endpoint or a surrogate endpoint.  
 
Clinical endpoint 
A clinical endpoint is an outcome that represents direct clinical benefit, such as 
survival, decreased pain, or the absence of disease. The specific endpoint chosen for a 
given study has to do with clinical trial design, the nature of the condition being 
treated, and the expected effect of the experimental therapy being tested. 
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Examples of clinical endpoints: 
 
Disease Free 
Survival  
(DFS) 

The length of time between treatment and relapse. This endpoint 
is generally used with treatments that leave patients without any 
detectable signs of disease, such as surgery. 

Progression 
Free Survival  
(PFS) 

The length of time between treatment and measurable worsening 
of the disease. Generally used to study advanced diseases that are 
unlikely to be removed entirely. 

Response Rate  
(RR) 

The percentage of patients whose disease disappears or is 
controlled after treatment. Frequently used in single-arm trials, as 
it does not require direct comparison with a control. Patients 
responded partially or completely (i.e. partial response rate or 
complete response rate). 

Overall 
Survival  
(OS) 

The time between treatment and death. This measure includes 
death from any cause, including both the disease being treated and 
unrelated conditions. This means that OS, unlike some other 
endpoints, measures both the impact of a treatment after relapse 
and the survival impact of treatment side effects. 

Quality of Life  
(QoL) 

A drug's impact on pain or other symptoms related to a condition. 
Because many treatments have negative side effects, drugs with 
the potential to improve quality of life can offer patients 
substantial benefits over existing treatments. This measure is often 
a patient reported outcome (PRO), meaning that it relies on 
patients' accounts of a drug's impact. 
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Surrogate endpoint 
A surrogate endpoint is a substitute for a clinical endpoint used in trials where the use 
of a clinical endpoint might not be possible or practical (for example, a drug's direct 
benefits would take many years to measure).  
 
Why use a surrogate endpoint? 
• Faster and easier to study and faster drug development and get good drugs to 

patients sooner in addition to low cost. 
• Proving effect on direct endpoint may not be feasible due to very low event rates 

and assumptions about the validity of the surrogate may make definitive trial seem 
unethical 

Some surrogates are said to be "established" or "validated," meaning they have been 
proven to predict clinical benefit. Other surrogates have not been validated, but are 
"reasonably likely" to predict clinical benefit. 
 
Unlike clinical endpoints, surrogate endpoints do not represent direct clinical benefit, 
but instead predict clinical benefit. 
 

• Examples of Surrogate Endpoints: 
 
Conditions Surrogate endpoints Clinical endpoints 
Hypertension arterial blood pressure CVA, MI, heart failure 
hypercholesterolemia Lipid profile  atherosclerotic disease 
HIV CD4 count or viral load complications of HIV 
Glaucoma intraocular pressure loss of vision 
Diabetes Mellitus blood sugar survival / complications 
Thrombolytic therapy 
for MI 

clot lysis, patency rate, 
LVEF 

survival/functional status 

Cancer treatment Tumor shrinkage longer survival in clinical trials 
for drugs intended to treat 
some cancers 
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Methodologies for Pharmacoepidemiologic Studies and Clinical trials 
 
Case Reports 
Case report describes a single patient who was exposed to a drug and experienced a 
particular, usually adverse event. Such reports might be communicated by healthcare 
professionals or consumers to companies, regulatory agencies, the World Health 
Organization or reported in the medical literature.  
 
 
Case Series 
Case series are collections of patients, all of whom have a single exposure, whose 
clinical outcomes are then evaluated and described. They are useful for quantifying 
the incidence of an adverse reaction, particularly for a newly approved drug. The major 
disadvantage of a case-series study is the lack of a comparison group. 
 
 
Case-Control Studies 
A case-control study assembles a group of cases (people who have the disease of 
interest) and controls (people who do not). Case-control studies compare patients with 
a specific disease with a control group composed of similar people but without the 
disease. Case-control studies attempt to identify risk factors for a disease by examining 
differences in antecedent exposure variables between cases and controls.  
An advantage of the case-control design for the study of drug-outcome relationships 
is its efficiency for the study of rare or delayed outcomes. Compared with other 
strategies, the case-control study is relatively inexpensive.  
One potential problem with case-control studies is their susceptibility to certain types 
of bias, including selection bias and information bias. Selection bias refers to 
systematic differences between those selected for study and those who are not, 
whereas information bias is systematic differences in the quality of information 
gathered for study and comparison groups. 
 
 
 



University of Anbar - College of Pharmacy 
Pharmacoeconomics 5 
 

11 
 
Cohort Studies 
A cohort study assembles a group of persons without the disease of interest at the 
onset of the study, ascertains the exposure status of each person, and then follows the 
cohort over time to determine the development of disease in exposed and non-
exposed persons. Cohort studies involve a comparison of the incidence of one or more 
outcome events among those who received a drug or some other exposure of interest 
compared with the incidence of the event for a comparison group.  
 
Some prospective cohort studies follow a large population over decades. Prospective 
cohort studies can provide strong evidence of associations between drugs and diseases 
because the exposure is assessed before the outcome occurs. 
 
 
Cross sectional studies 
Cross sectional studies are carried out at one point in time, or over a short period of 
time. They find out who has been exposed to a risk factor and who has developed a 
specific disease, and see if there is a link. 
Cross sectional studies are quicker and cheaper to do, but the results can be less useful. 
 
 
Sequential trials 
In this type of trial, results are worked out as volunteer goes along, rather than after 
the whole study closes. Volunteers are treated one by one (sequentially), in one of 
several groups. Neither patient nor the researcher will be able to decide which group 
that volunteer is in. Each group has the same treatment, but in different doses or in 
different ways. 
Sequential trials can show results earlier than other trials, so need fewer people to 
take part. 
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Experimental and Quasi-Experimental Study Designs 
They are used in Phase IV clinical trial. Phase IV clinical trials might be used to assess 
the risk or benefit in subpopulations that are inadequately studied in premarketing 
clinical trials (e.g., the elderly, children), to better determine the benefit-risk profile of 
a drug. 
Another rationale for phase IV trials is to evaluate the health risks and benefits of 
chronically used medications that were approved on the basis of short-term trials of 
surrogate endpoints and for comparisons against other medications. One approach to 
the conduct of Phase IV trials is the use of large simple trials. 
 
 
Single-blind studies and double-blind studies 
"Blind" (or "masked") studies are designed to prevent members of the research team 
or study participants from influencing the results. This allows scientifically accurate 
conclusions without bias. 
In single-blind ("single-masked") studies, only the patient is not told what is being 
administered. In a double-blind study, only the pharmacist knows; members of the 
research team are not told which patients are getting which medication, so that their 
observations will not be biased. 
 
 
Pilot studies and feasibility studies 
Pilot studies and feasibility studies can be run before a large trial takes place. 
Feasibility studies look at a number of important things to do with the main study. 
Feasibility studies do not aim to answer the research question itself. 
 
A pilot study is a small-scale version of the main study. Pilot studies help to test that 
all the main parts of the study work together. 
Unlike feasibility studies, pilot studies may also help answer the research question. 
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Pharmacoepidemiology  
Pharmacoepidemiology is defined as the study of the use of and effects of drugs in 
large numbers of people.  
Pharmacoepidemiology is a discipline that provides valuable information about clinical 
and economic outcomes of drugs, devices and biologicals, particularly after their 
approval for clinical use. 
 
Epidemiology has been useful in identifying diseases caused by vitamin and mineral 
deficiencies; exposure to toxins and radiation; and, of course, infectious diseases 
caused by various organisms. Epidemiologists also study chronic diseases. The natural 
history of cardiovascular disease, cancer, AIDS, and various mental illnesses also have 
been identified and described through epidemiological inquiry. 
 
Medication use always has been important in all societies, and, since the 1990s, use of 
prescription medications has been increasing considerably. Along with this increase in 
use has come more problems associated with the use of specific medications (e.g., 
adverse reactions, side effects). Effective medications are needed, and replacing older 
drugs with newer ones has been a key aspect of health care advances. Unfortunately, 
newer, more specific-acting drugs also have problems associated with their use. 
 
Pharmacoepidemiology currently focuses on pharmaceutical care outcomes and the 
identification of potential or realized drug use problems. The discipline’s basis in 
epidemiology provides a theoretical foundation for examining the source of supply and 
flow of drugs throughout a population as well as the effects experienced by individual 
drug users in that population. This area of research also has been used to study illicit, 
or nonmedical, drug use—a means to examine outbreaks of increased use called drug 
epidemics.  
 
From this perspective, drugs are viewed much like contagions or toxins, just as 
infectious disease epidemiology looks for the cause of epidemics or outbreaks of 
disease. These contagions (i.e., drugs) are carried from their source, or reservoir, to 
their ultimate user via a variety of routes. It is important to realize that in most 
populations there is a relationship between the legal and the illicit drug reservoirs. 
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The basic idea of pharmacoepidemiology is to measure the source, diffusion, use, and 
effects of drugs in a population and to determine the frequency and distribution of 
drug use outcomes in that population. From this information, the nature and extent of 
specific types of drug use can be determined, and both potential and realized problems 
can be identified. 
 
 
Importance of pharmacoepidemiological studies 
Pharmacoepidemiological studies are performed to: 
1. Describe current patterns of drug use in specific patient populations 
2. Determine changes in drug use over time 
3. Measure the effects of information, education, promotional activities, media 

accounts, and price on drug use 
4. Detect inappropriate drug use and associated problems 
5. Estimate drug needs in terms of disease patterns and outbreaks 
6. Plan the selection, supply, and distribution of drugs. 
 
 
Problem Solving with Pharmacoepidemiology 
1. Medical drug use 
2. Beneficial effects of drug therapy 
3. Risks of drug therapy (e.g., adverse reactions, side effects) 
4. Inappropriate prescribing behaviors 
5. Patient noncompliance 
6. Irrational self-medication practices 
7. Poor drug use outcomes 
8. Cost-effectiveness of drug therapy 
9. Nonmedical drug use 
10. Social-recreational drug use and associated problems 
11. Acute incidents of drug toxicities (e.g., overdoses) 
12. Chemical dependencies 
13. Outbreaks and sources of drug epidemics 
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Pharmacovigilance or pharmacosurveillance 
Pharmacovigilance is the science and activities relating to the detection, assessment, 
understanding, and prevention of adverse effects or any other drug-related problems 
and generally refers to the continual monitoring for unwanted effects and other 
safety-related aspects of marketed drugs. 
Epidemiologic study designs are essential for evaluating drug safety and effectiveness 
in situations where it is either infeasible or unethical to assign patients randomly to 
active treatment or placebo. 
Clinical trials conducted prior to drug approval cannot uncover every important health 
effect of a pharmaceutical agent. For example:  

• The teratogenic effects of thalidomide and isotretinoin  
• Statin-associated rhabdomyolysis 
• Cardiovascular side effects of some COX-2 inhibitors 

 
 
Post-marketing drug surveillance  
Post-marketing drug surveillance (PMS) is a field applied to the period after a drug 
enters the market. 
 
Post-marketing drug surveillance is conducted by various types of organizations and 
agencies, including pharmaceutical manufacturers, universities, government agencies, 
private companies, and consumer advocacy groups.  
 
The purpose of conducting post-marketing drug surveillance may differ, depending on 
the perspective of the individuals conducting the surveillance. 
 
Safety signal is the reported information on a possible causal relationship between an 
adverse event and a drug, the relationship being unknown or incompletely 
documented previously. 
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Importance of post-marketing drug surveillance (PMS) 
1. PMS provides valuable information on the use of drugs in special patient 

populations, which is information not easily obtainable from pre-marketing studies. 
2. PMS also allows for long-term monitoring of the effects of drugs. Due to cost and 

feasibility issues, randomized clinical trials (RCT) conducted before marketing are 
short in duration. 

3. PMS can detect rare adverse events that may not be detectable during clinical trials 
with inadequate sample sizes. 

4. PMS allows for the best description of drug use in the population at large. 
 
Drug utilization 
Drug utilization is defined as “the marketing, distribution, prescription, and use of 
drugs in a society, with special emphasis on the resulting medical, social, and economic 
consequences.’’  
 
Drug utilization studies (DUEs - also known as drug utilization review or drug utilization 
research (DURs)) may be defined as studies of the marketing, distribution, prescription 
and use of drugs in a society, with special emphasis on the resulting medical, social and 
economic consequences. 
 
Pharmacists conduct drug utilization studies (DUEs) as part of their routine activities. 
DUEs are most commonly conducted to monitor prescribing patterns. Medications 
monitored via DUE are chosen according to cost, frequency of use, and risk of toxicity. 
Whereas cost and frequency of use are easily obtained, the risk of toxicity is typically 
unknown at the time the DUE is designed and originated. Drugs newly approved by the 
FDA that have shown serious adverse effects in phase III trials are typically chosen to 
be monitored via DUEs. 
 

Drug Information Centers (DIC) 
All countries should provide drug information services either independently or as part 
of a regional network. The service should include collecting, reviewing, evaluating, 
indexing and distributing information on drugs to health workers. Drug and poisons 
information centers are best established within major teaching hospitals.   



University of Anbar - College of Pharmacy 
Pharmacoeconomics 6 
 

5 
This allows access to clinical experience, libraries, research facilities and educational 
activities.  
Drug and poisons information centers should be supported by government authorities. 
They require clinically trained staff with access to specialist support.  In some cases 
drug information services can be provided in conjunction with toxicology services and 
pharmacovigilance programs. 
 
In some countries, poisons information centers (a.k.a. toxicity information centers, 
toxicology information centers or toxicological information centers) are available 
separately from DICs. 
 
Risk management of unwanted drug effects 
An adverse drug reaction (ADR) is any noxious, unintended, and undesired effect of a 
drug that occurs at doses used in humans for prophylaxis, diagnosis, or therapy; and it 
implies a causal relationship between use of the drug and the noxious event. 
 
An adverse drug event (ADE) is an injury resulting from administration of a drug. The 
relationship may be coincidental or that the event is not caused solely by the drug itself 
but rather may relate to the circumstances surrounding use of the drug. The economic 
impact of ADEs is substantial and potentially avoidable. 
 
Avoiding the adverse effects of medicines has become a desirable goal of therapeutic 
decision makers as well as those who promote quality assurance and risk 
management. Not only can there be significant sequelae in terms of increased 
morbidity associated with adverse drug effects but the economic consequences can 
be considerable. For example, gentamicin is often regarded as a relatively inexpensive 
antibiotic but each case of nephrotoxicity has been reported to cost several thousands 
of dollars in terms of additional resources consumed even without any assessment of 
the reduction in a patient's quality of life. The increasingly litigious nature of society 
has resulted in economic valuation of perceived negligence, for example, with 
irreversible vestibular toxicity associated with prolonged unmonitored aminoglycoside 
therapy. As a result, many health care systems have targeted a significant reduction in 
the number of serious errors in the use of prescribed medicines. 
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Reporting 
Report should be done in experiences with: 
• Medications  
• Medical devices 
• Special nutritional products (dietary supplements, medical foods, infant formulas) 
• Other products regulated by the MoH 
 
Report should be done in case of serious adverse events, such as: 
• Death 
• Life-threatening  
• Hospitalization (initial or prolonged) 
• Disability (significant, persistent, or permanent) 
• Congenital anomaly 
• Required intervention to prevent permanent impairment or damage 
 
Report should be done even if: 
• We're not certain that the product caused the event 
• We don't have all the details 
 
Reporting product problems, such as: 
• Suspected contamination 
• Questionable stability 
• Defective components 
• Poor packaging or labeling 
• Therapeutic failures 
 


