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During	the	19th	meeting	of	the	WHO	Expert	Committee	in	2013,	the	Committee	called	for	a	detailed	application	for	the
addition	of	a	dopamine	agonist	to	the	EML	(1).	Subsequently,	an	application	reviewing	the	available	evidence	on	oral
dopamine	agonists	(bromocriptine,	cabergoline,	dihydroergocryptine	mesylate,	pramipexole,	ropinirole)	for	the
treatment	of	Parkinson	disease	was	submitted	by	Dr	Francesco	Nonino,	Drug	Evaluation	Unit	and	WHO	Collaborating
Centre	in	Evidence-Based	Research	Synthesis	and	Guideline	Development,	Emilia	Romagna	Health	and	Social	Care
Agency,	Bologna,	Italy.	Expert	reviews	of	the	application	were	prepared	by	two	members	of	the	Expert	Committee.	No
public	comments	were	received	in	relation	to	the	application.	Parkinson	disease	(PD)	is	one	of	the	commonest
progressive	neurodegenerative	diseases	in	elderly	people.	The	prevalence	of	PD	varies	from	30	to	180	per	100	000
population	and	increases	with	age	in	low-,	middle-	and	high-income	countries	(2-5).	The	disease	affects	both	males	and
females	and	is	diagnosed	in	about	1.6%	of	people	over	the	age	of	65	years.	The	onset	of	PD	is	gradual	and	the	disease
evolves	slowly:	mean	survival	is	more	than	10	years.	Diagnosis	is	primarily	clinical	and	depends	on	the	presence	of	a
specific	set	of	symptoms	and	signs,	as	well	as	on	the	response	to	drug	therapy.	The	most	common	clinical
manifestations	are	tremor	at	rest,	rigidity,	slowness	of	movement	(bradykinesia)	and	poverty	of	movement
(hypokinesia).	Gait	disturbances,	postural	instability	and	falls	may	develop.	The	Expert	Committee	acknowledged	that:
■	Current	pharmacological	treatment	is	centred	upon	dopamine	replacement	to	alleviate	symptoms.	■	So	far,	no
medicine	has	proved	to	be	disease-modifying,	stopping	or	reversing	the	neurodegenerative	process	that	leads	to	PD.
Motor	symptoms	therefore	continue	to	progress	and	increasing	doses	of	medication	are	required,	resulting	in	short-
term	adverse	effects	and	in	medium-	to	long-term	motor	complications.	■	Most	clinicians	adopt	the	therapeutic	strategy
of	delaying	the	start	of	pharmacological	treatment	until	symptoms	interfere	with	daily	life.	■	The	available
pharmacological	therapies	for	early-stage	PD	include	levodopa,	dopamine	receptor	agonists	(DAs)	and	monoamine
oxidase	B	inhibitors.	Anticholinergics,	beta-blockers	and	amantadine	may	be	used	in	selected	patients	but	are	not
generally	recommended	as	drugs	of	first	choice	(6).	■	Starting	drug	treatment	in	the	early	stage	of	PD	with	either	DAs
or	levodopa	monotherapy	has	been	widely	debated,	since	both	approaches	offer	benefits	and	disadvantages.	Postponing
the	introduction	of	levodopa	gives	the	advantage	of	“shifting	onwards”	the	occurrence	of	levodopa-related	motor
fluctuations	and	may	give	better	control	of	motor	symptoms	for	a	longer	period.	Starting	with	levodopa	may	achieve	a
better	tolerability	and	quality	of	life	in	the	longer	term.	■	Patients	with	advanced-stage	PD	require	levodopa,	and	motor
fluctuations	are	then	inevitable.	The	mainstay	of	PD	treatment	is	levodopa,	the	amino	acid	precursor	of	dopamine,
combined	with	a	peripheral	dopa	decarboxylase	inhibitor;	this	has	been	the	standard	symptomatic	therapy	for	PD	for
more	than	40	years.	The	current	EML	lists	levodopa+carbidopa	as	100	mg+10	mg,	100	mg	+	25	mg,	and	250	mg	+	25
mg.	The	main	limitations	of	levodopa	are	its	decreasing	efficacy	over	time	and	the	fluctuating	responses	to	treatment.
Use	of	DAs	may	offer	some	advantages	in	terms	of	lower	occurrence	of	dyskinesia	and	motor	fluctuations	during	the
first	4-5	years	of	treatment.	However	their	use	is	limited	by	a	higher	incidence	of	disabling	non-motor	adverse
reactions.	The	older	DAs	–	bromocriptine,	pergolide,	lisuride	and	dihydroergocryptine	mesylate	–	are	ergot	derivatives,
while	ropinirole	and	pramipexole	are	nonergot	derivatives.	Lisuride	and	pergolide	are	not	considered	in	this
application,	since	the	former	is	no	longer	available	and	the	latter	has	been	withdrawn	for	safety	reasons.	Most	trials
and	systematic	reviews	investigated	the	benefit	of	use	of	DAs,	distinguishing	early-stage	and	advanced-stage	PD,	as
stand-alone	treatment	or	as	adjunct	to	levodopa	(7-12).	When	compared	with	placebo,	DAs	produced	a	significant
improvement	in	symptom	control	in	both	early-	and	advanced-stage	PD;	however,	when	DAs	were	combined	with
levodopa	and	compared	with	levodopa	and	placebo,	there	was	usually	no	difference	observed	between	treatment	arms
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at	any	time	and	with	any	scoring	system	(8,	9).	Non-ergot	long-acting	DAs	(e.g.	extended-release	pramipexole,
prolonged-release	ropinirole	and	transdermal	rotigotine)	consistently	showed	a	significant	benefit	over	placebo;
comparison	with	levodopa,	however,	showed	no	significant	differences	for	any	outcome	(11-12).	A	network	meta-
analysis	of	non-ergot	DAs	found	that	improvements	with	pramipexole	and	ropinirole	were	slightly	less	than	with
levodopa	(10).	The	PD	MED	trial,	a	large,	independent,	pragmatic	trial,	compared	early	initiation	with	levodopa	or
initiation	with	a	DA	(i.e.	ropinirole	or	pramipexole)	in	individuals	with	newly	diagnosed	PD	(13).	During	7	years	of	follow
up,	at	no	point	was	there	any	significant	difference	in	quality	of	life,	measured	using	the	39-item	Parkinson	Disease
Questionnaire	(PDQ-39)	quality	of	life	scale,	between	the	levodopa	arm	and	the	DA	arm.,	Average	scores	were
consistently	better	among	patients	treated	with	levodopa,	as	were	the	average	scores	for	the	activities	of	daily	living
subscales.	Improvements	in	quality-adjusted	life-years	were	greater	in	the	early-levodopa	arm	despite	a	higher
proportion	of	patients	suffering	levodopa-related	dyskinesias.	Evidence	concerning	which	class	of	add-on	treatment	is
the	more	efficacious	in	advanced	PD	is	lacking	and	there	are	uncertainties	about	differences	in	efficacy	between	DAs
and	other	classes	of	drugs	(e.g.	catechol	O-methyltransferase	inhibitors	(COMTI)	and	monoamine	oxidase	type	B
inhibitors	(MAOBI)).	With	regard	to	safety,	the	risk	of	developing	dyskinesia,	motor	fluctuations	or	dystonia	among
patients	with	early	PD	treated	with	DAs	is	lower	than	that	among	patients	treated	with	levodopa.	However,	all	DAs
(ergot	and	non-ergot)	may	cause	neurological	and	psychiatric	adverse	events	related	to	their	dopaminergic	action.
Confusion,	impulse	control	disorders	(pathological	gambling,	hypersexual	behaviour,	compulsive	shopping),	daytime
sleepiness	and	hallucinations	have	been	associated	with	their	use,	while	ergot-derived	DAs	can,	more	rarely,	induce
retroperitoneal,	pleural	and	pericardial	fibrosis	and	cardiac	valvulopathy.	Cardiac	valvular	fibrosis	and	retroperitoneal
fibrosis	can	have	severe	clinical	consequences,	and	led	to	withdrawal	from	the	market	of	lisuride	and	pergolide.
Cabergoline	has	also	been	withdrawn	in	some	developed	countries.	Because	of	these	risks,	the	clinical	use	of	ergot	DAs
has	been	declining.	The	risk	of	the	above-mentioned	non-motor	complications	is	increased	among	patients	taking	DAs
compared	with	those	given	placebo	or	levodopa	alone	(8,	9,	14).	Treatment	tolerability,	assessed	by	discontinuation
rates,	was	better	in	patients	given	early	levodopa	than	in	patients	initiated	with	DAs,	mainly	because	of	side-effects
associated	with	the	use	of	DAs	(13).	These	findings	are	reported	in	systematic	reviews	that	considered	DAs	as	a	class	as
well	as	in	those	that	investigated	individual	agents	or	long-acting	non-ergot	DAs,	regardless	of	the	stage	of	the	disease.
Systematic	reviews	of	observational	studies	consistently	report	that	the	use	of	ergot	DAs	increases	the	risk	of	valvular
regurgitation,	with	the	effect	being	dose-dependent	(15-17).	Non-ergot	DAs	are	more	expensive	than	ergot	DAs.	All	DAs
are	more	expensive	than	levodopa.	In	high-income	countries	the	price	of	DAs	varies	considerably.	Only	bromocriptine
mesylate	30	x	2.5	mg	tab-cap	is	included	in	the	International	Drug	Price	Indicator	Guide.	The	unit	price	of
bromocriptine	ranges	from	US$	0.04	in	Sudan	to	US$	0.30	in	South	Africa,	with	a	median	price	of	US$	0.16.	In	India
the	annual	cost	of	DAs	(mean	+/–	standard	deviation)	ranges	from	US$	109.4	(+/–	US$	111.9)	for	the	earliest	stages	of
the	disease	to	US$	128.1	(+/–	US$	144)	for	advanced	stages	(18).	The	Expert	Committee	noted	that	several
international	guidelines	deal	with	the	use	of	DAs	in	the	treatment	of	PD.	Most	of	them	(NICE	2011;	SIGN	2010;	EFNS
2011)	have	produced	distinct	recommendations	for	use	of	DAs	in	early-stage	PD	and,	as	an	adjunct	to	levodopa,	in
advanced-stage	PD	(10,	19,	20).	In	early-stage	PD,	DAs	are	among	the	drugs	that	may	be	recommended	as	monotherapy
and	as	a	symptomatic	treatment,	particularly	in	younger	patients.	Ergot	derivatives	are	not	recommended	as	first-
choice	drugs,	however,	because	of	the	monitoring	required	in	relation	to	the	risk	of	fibrosis.	In	advanced-stage	PD,	DAs
are	considered	as	a	therapeutic	option	for	the	management	of	motor	complications	in	patients	being	treated	with
levodopa.	Decisions	regarding	the	timing	of	introduction	and	the	type	of	drug	should	be	made	on	an	individual	basis.
Non-ergot	DAs	are	the	preferred	choice.	The	Committee	noted	that	the	availability	of	antiparkinsonism	medicines	in
primary	care	is	variable,	ranging	from	12.5%	in	Africa	to	79.1%	in	Europe	(21).	The	Expert	Committee	concluded	that
the	most	effective	treatment	for	PD	is	levodopa.	Dopamine	agonists	–	like	other	available	treatments	for	PD	–	do	not
modify	the	course	of	the	disease,	and	their	action	is	symptomatic.	The	Expert	Committee	decided	that	there	was
insufficient	evidence	to	show	that	dopamine	agonists	offered	any	clinically	relevant	efficacy	or	safety	advantages	over
the	existing	medicines	included	in	the	EML.	The	Committee	therefore	recommended	that	the	proposed	dopamine
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