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Abstract	

	

Clinical	pharmacology	is	a	medical	specialty	whose	practitioners	teach,	undertake	research,	

frame	policy,	give	information	and	advice	about	the	actions	and	proper	uses	of	medicines	in	

humans,	and	implement	that	knowledge	in	clinical	practice.	It	involves	a	mix	of	the	world	of	

drug	discovery	and	development,	and	of	training	safe	prescribers;	providing	objective	and	

evidence-based	therapeutic	information	to	ethics,	regulatory	and	pricing	bodies;	supporting	

patient	care	in	an	increasingly	subspecialized	arena	where	co-morbidities,	polypharmacy,	

altered	pharmacokinetics	and	drug	interactions	are	common;	and	developing	and	

contributing	to	medicines	policies	for	Governments.	Clinical	pharmacologists	must	advocate	

for	quality	of	use	of	drugs	and	sustainability	of	the	discipline	but	need	appropriate	clinical	

service	and	training	support.	This	Commentary	discusses	a	strategy	to	communicate	the	full	

benefits	of	clinical	pharmacology	services,	to	put	a	monetary	value	on	clinical	pharmacology	

services	and	to	grow	the	clinical	pharmacology	workforce	to	support	a	growing	clinical,	

academic	and	regulatory	need.	

	



Introduction:	

The	World	Health	Organization	(WHO)	recently	published	a	major	position	paper	on	clinical	

pharmacology	(1).	It	drew	ideas	from	the	International	Union	of	Basic	and	Clinical	

Pharmacology	(IUPHAR)	and	the	Council	for	International	Organizations	of	Medical	Sciences,	

and	complements	Aronson’s	‘manifesto’	(2010)	by	providing	a	vision	for	the	specialty	(2).		

This	includes	recognition	of	and	contribution	to	global	health,	and	leadership	in	the	area	of	

biologics	and	personalised	medicines,	in	addition	to	the	more	‘traditional’	roles.			

	

We	concur	with	Aronson’s	definition	of	clinical	pharmacology	as	a	discipline	that	‘teaches,	

does	research,	frames	policy,	gives	information	and	advice	about	the	actions	and	proper	

uses	of	medicines	in	humans	and	implements	that	knowledge	in	clinical	practice.’	We	

support	the	tremendous	leadership	roles	in	medicines	and	healthcare	that	have	been	

highlighted	by	the	WHO,	by	this	Journal,	the	British	Pharmacological	Society	(3)	and	the	

European	VOICE	(4).	So	the	vision	is	there;	the	challenge	is	finding	an	implementation	

strategy.	That	is	the	purpose	of	this	Commentary.			

	

Our	proposal	is	divided	into	three	sections:		

• engaging	health	system/services	managers	and	policy	makers	to	ensure	the	full	

benefit	from	clinical	pharmacology	services	is	achieved,		

• putting	a	monetary	value	on	clinical	pharmacology	and		

• ensuring	adequate	recruitment	of	doctors	into	the	specialty.		

Achievement	of	the	first	aim	is	a	pre-requisite	for	the	other	aims.	

	

Communicating	the	full	benefits	of	clinical	pharmacology	services	(Figure	1).	

 

 

	

Clinical	pharmacology	(CP)	works	effectively	at	many	interfaces.	In	Figure	1	we	have	

enumerated	the	diverse	range	of	skills	that	clinical	pharmacologists	possess	and	the	types	of	

support	that	they	provide,	to	ensure	that	every	patient	get	the	right	drug	at	an	

individualised	dose.	This	support	covers	every	stage	of	the	lifecycle	of	drugs,	from	discovery	

through	to	the	formulation	of	medicines	policies.	This	diverse	range	of	skill-sets	includes	the	

design	of	medicines	based	on	pharmacology	and	disease	pathophysiology,	molecular	

 “OMICS”	is	a	neologism	for	studies	of	cellular	biological	pathways	ending	in	
–omics	including	pharmacogenomics,	epigenomics,	transcriptomics,	
proteomics	and	metabolomics.	



biology,’-	omics’	and	computational	systems	analysis.	It	ranges	from	providing	context	and	

interpretation	for	the	large	amounts	of	data	emerging	from	all	of	these	approaches	to	

providing	clinical	focus	and	policy	relevance	for	the	increasing	volumes	of	data	being	

generated	by	pharmaco-epidemiology	networks	of	large	population	databases.	‘Personalised	

medicine’	to	a	clinical	pharmacologist	is	the	understanding	and	quantifying	of	the	drug	

response,	and	the	tailoring	of	choice	and	dose	of	medicine	appropriately.	The	drug	

phenotypic	information,	i.e.	dose	and	response	to	therapy,	so	often	missing	in	discussions	of	

traditional	‘-omics’	helps	guide	the	interpretation	of	genomic,	proteomic	and	other	types	of	

omics	data.	This	information	can	reduce	the	risk	of	gene	or	protein	‘targeted’	therapies	

being	developed	to	treat	what	may	be	an	epiphenomenon,	such	as	has	been	seen	with	

expression	of	growth	factors	in	some	tumours	(5).	

	

It	is	important	to	consider	the	roles	of	clinical	pharmacologists	in	relation	to	the	challenges	

that	are	facing	healthcare	systems.	Managers	are	well	aware	of	the	demands	of	an	ageing	

population,	leading	to	cohorts	of	individuals	with	multiple	chronic	diseases	requiring	long	

term	therapy	with	multiple	drugs,	with	the	potential	for	poor	adherence,	drug	interactions	

and	adverse	effects.	They	are	also	aware	of	the	lack	of	integration	of	care,	of	duplication	and	

wastage	and	the	use	of	unnecessary	tests	and	treatments.	In	our	view	this	“appropriateness	

agenda”	is	an	important	articulation	point	for	clinical	pharmacology	and	the	specialty	should	

engage	more	actively	in	the	growing	‘Choosing	Wisely’	movement	(6)	(Refer	to	Box	1).	The	

developing	Royal	Australasian	College	of	Physicians	‘EVOLVE’	framework,	and	the	Academy	

of	Medical	Royal	Colleges	in	the	UK	(7)	(8)	are	based	in	the	vision	of	this	movement,		a	

movement	that	is	ideally	suited	for	a	contribution	of	clinical	pharmacology	into	broad	based	

healthcare	policy	and		practice.	

Box	1.	Choosing	Wisely	

	

	

	

Choosing	Wisely	is	a	program	initiated	by	the	American	Board	of	Internal	Medicine		
(now	being	used	in	several	other	countries)	that	aims	to	promote	conversations	
between	clinicians	and	patients	to	choose	care	that	is:	

▪ Supported	by	evidence	

▪ Not	duplicative	of	other	tests	or	procedures	already	received	

▪ Free	from	harm	

▪ Truly	necessary	

It	aims	to	identify	tests	or	procedures	commonly	used	in	specialty	fields	whose	
necessity	should	be	questioned	and	discussed.	



Clinical	pharmacology	makes	a	major	contribution	to	teaching	and	training.	In	many	

countries	there	has	been	a	large	increase	in	the	numbers	of	students	and	health	

professionals	(other	than	medical	graduates)	who	will	be	new	prescribers.	It	is	important	

they	are	taught	the	principles	of	quality	use	of	medicines	and	the	impact	of	altered	clinical	

states	on	pharmacokinetic	and	dynamic	processes	including	by	people	with	knowledge	and	

skills	of	drugs	(i.e.	not	just	specialist	practitioners).	Prescribers	cannot	be	trained	out	of	a	

drug	formulary,	devoid	of	knowledge	of	physiology	and	pathophysiology	and	the	effects	of	

these	on	drug	response.	And	they	should	receive	instruction	from	un-conflicted	experts	in	an	

unbiased	manner	that	highlights	both	the	strengths	and	limitations	of	the	evidence	

available.	Internationally	accredited	teaching	documents	and	curricula	available	for	

adaptation	to	all	countries	and	systems	would	be	a	great	step	forward	here.	The	UK	has	

recently	taken	a	lead	in	this	area	with	a	variety	of	curriculum	documents	and	e-learning	

tools,	such	as	the	‘Prescribe’	project,	a	joint	collaboration	between	the	Department	of	

Health,	Medical	Schools	Council	and	British	Pharmacological	Society	to	deliver	a	national	

eLearning	solution	to	develop	safe	and	effective	prescribing	amongst	UK	medical	students.		

This	is	building	on	decades	of	international	work	developed	by	IUPHAR	and	contributed	to	

by	many	authors	on	this	manuscript.	

	

Some	have	in	fact	argued	that	clinical	pharmacology	is	a	research	and	teaching	specialty	and	

therefore	these	academic	roles	should	be	funded	by	Universities.	However	the	discipline	

makes	a	large	contribution	to	planning	and	delivery	of	clinical	care	at	institutional	regional	

and	national	levels.		This	has	recently	led	to	its	recognition	as	a	medical	specialty	in	the	

European	Union,	a	recognition	that	has	existed	in	many	Commonwealth	countries	for	

decades.	Such	recognition	is	a	prerequisite	for	acceptance	by	other	health	professionals	and	

governments/institutions,	particularly	when	it	comes	to	the	payment	for	clinical	

pharmacology	services.	

	

The	significant	contribution	to	clinical	care	was	also	highlighted	in	the	recent	report	from	the	

British	Pharmacological	Society	“Prescription	for	the	NHS:	recognising	the	value	of	clinical	

pharmacology	and	therapeutics”,	which	identified	6	domains	(care	provision,	clinical	

toxicology,	medicines	policy	and	management,	education	and	training,	working	with	

industry	and	experimental	medicine)	where	the	discipline	has	an	important	role	in	any	

healthcare	system	(3).		For	these	reasons,	it	is	important	that	healthcare	systems	(and	



Universities)	employ	clinical	pharmacologists.		Lack	of	clinical	pharmacologists	will	have	an	

impact	on	all	the	domains	listed	above,	amplifying	the	problem	that	we	already	face	of	poor	

knowledge	of	drugs	and	the	effects	of	disease	on	exposure	to	and	response	of	drugs	(9,	10).			

	

Putting	a	monetary	value	on	clinical	pharmacology	(Box	2)	

At	a	clinical	level	the	primary	focus	of	clinical	pharmacology	must	remain	on	quality,	safety	

and	patient-centred	care.		But	it	is	also	important	to	emphasize	the	economic	value	of	

clinical	pharmacology	–	recovered	through	reducing	drug	expenditures	and	the	costs	of	

unnecessary	medications	and	avoidable	adverse	effects.	Savings	may	result	from	

discontinuation	of	an	inappropriate	medication	(direct	costs),	reduction	in	bed-stay	and	

readmissions	(which	have	a	large	value),	prevention	of	an	adverse	drug	reaction	or	

recognition	of	a	drug-related	diagnosis,	which	prevents	further	unnecessary	tests,	

consultation	or	even	surgery	(which	all	have	costs	that	can	be	measured).		As	examples,	

some	of	the	authors	currently	sit	on	committees	examining	national	registration	and	

reimbursement	issues	(e.g.	PHARMAC		-	Pharmaceutical	Management	Agency,	New	Zealand	

and	the	German	Gemeinsamer	Bundesausshuss).	

	

Service	on	hospital	and	regional	drug	committees,	contribution	to	policy	documents	

involving	medicines,	evaluation	of	literature	to	make	better	decisions,	interactions	with	

Industry	around	providing	appropriate	clinical	support	and	information	for	particular	drugs,	

education	and	training	of	prescribers,	and	advice	and	evaluation	of	regulatory	and	pricing	

documents	are	also	important	aspects	of	a	clinical	pharmacologist’s	workload	that	generate	

clear	benefits	to	health	systems.	These	activities	are	often	provided	‘pro	bono’	but	should	be	

valued	and	reimbursed,	perhaps	as	outpatient	visits	in	our	concurrent	specialties	(e.g.	

internal	medicine,	cardiology)	currently	are.	

	

Clinical	pharmacologists	not	only	operate	as	independent	practitioners	but	can	make	a	

valuable	contribution	to	a	multidisciplinary	team	(e.g.	in	clinical	pharmacokinetics	and	

therapeutics	in	transplantation	or	infectious	diseases).	This	has	been	addressed	in	some	US	

and	European	Comprehensive	Cancer	Centres	with	the	inclusion	of	clinical	pharmacologists	

on	‘Tumour	Boards’,	and	is	a	model	for	the	discipline	outside	of	oncology.	We	believe	that	

doing	without	clinical	pharmacology	should	be	likened	to	practicing	medicine	without	



pathology	or	radiology	support	–	possible	but	of	diminished	quality.	In	contradistinction,	

there	are	many	examples	of	the	value	of	such	collaborations,	for	example	the	re-

introduction	of	metformin,	thalidomide	and	aspirin;	genetic	testing	for	the	prevention	of		

adverse	drug	reactions	(11-13);	and	choosing	an	appropriate	drug	(14)	or	dose	(15).	These	

examples	have	created	large	gains	in	healthcare	for	little	cost	because	of	the	leadership	of	

clinical	pharmacologists	in	clinical	research	teams.	It	is	vital	that	our	health	payers	are	aware	

of	these	and	future	contributions.		

We	believe	lobbying	efforts	directed	at	governments	and	hospitals/health	services,	medical	

schools,	national	registration/licensing	boards	and	national	scientific	committees	are	vital	to	

retain	consultant/teaching	posts	in	clinical	pharmacology	–	that,	in	turn,	are	necessary	to	

provide	high	quality	clinical	pharmacology	training.	We	also	need	to	address	the	supply	side	

–	the	training	and	consultant	positions	and	the	appropriately	trained	people	to	fill	them.		

	

Growing	the	clinical	pharmacology	workforce	

Over	the	last	20	years	we	have	witnessed	the	loss	of	training	and	consultant	posts	in	clinical	

pharmacology	around	the	world.	Young	clinicians	have	trained	to	be	high-level	clinical	

pharmacologists;	but	devoid	of	academic	or	clinical	positions,	have	taken	secure	and	well-

paid	jobs	in	Industry.	Hospital	and	university	employment	contracts	do	not	compete	well	

with	those	in	Industry.	However,	for	many	doctors	the	differential	income	is	not	the	key	

issue.	Rather,	for	young	professionals	facing	a	career	option	with	no	secure	job	prospects,	

training	in	academic	clinical	pharmacology	is	not	a	popular	option	because	the	value	of	this	

career	is	unrecognized.	The	direct	result	of	this	is	that	when	someone	does	retire	there	is	

often	nobody	capable	and	well	trained	to	fill	the	position.	There	is	a	need	to	develop	an	all-

embracing	recruitment	policy,	and	medical	students	interested	in	pharmacology,	physiology,	

chemistry	and/or	with	analytical	or	mathematical	skills	in	particular	should	be	approached	

early	and	mentored	into	clinical	pharmacology	posts.	Specialist	training	in	clinical	

pharmacology	needs	to	be	reviewed	with	links	facilitated	from	residency	and	intern	training	

wherever	possible.	

	

The	second	issue	for	trainees	considering	a	career	in	clinical	pharmacology	is	the	changing	

requirements	of	the	position.	Specifically,	a	clinical	pharmacologist	in	2020	will	be	expected	

to	have	an	enlarged	skill	base	–	in	particular,	knowledge,	input	to	and	clinical	relevance	of	

the	‘omics’	sciences,	especially	for		those	working	in	drug	discovery	(16).	In	the	near	future	



clinical	focus	on	the	relevance	of	the	huge	amounts	of	biostatistical	medicines	data	being	

generated	in	genetics,	proteomics	and	metabolomics	will	be	needed.	Specifically,	knowledge	

of	how	these	data	can	help	develop	safe	and	effective	new	drugs	or	re-use	of	the	existing	

therapies	in	more	individualised	ways.	Another	important	and	developing	field	is	the	

interpretation	of	the	complex	analytical	approaches	to	determining	causality	in	the	

relationships	between	drug	use	and	outcomes	measured	in	large	administrative	databases	

and	compilations	of	electronic	health	records.	(17).	The	role	of	Clinical	Pharmacologists	in	

regulatory	agencies	and	their	committees,	such	as	the	Therapeutic	Goods	Administration	

(Australia)	and	the	European	Medicines	Agency	are	pivotal.	Clinical	Pharmacologists	also	

serve	important	roles	on	ethics	committees	and	formulary	committees.	

	

This	international	group	of	clinical	pharmacologists	believe	it	is	an	opportune	time	to	

strengthen	efforts	to	outwardly	embrace	the	changing	clinical	and	research	paradigm	in	drug	

discovery	and	practice,	and	demonstrate	the	clinical	service,	regulatory	and	research	

support	that	clinical	pharmacology	can	offer	when	incorporated	into	healthcare.	Specifically,	

we	need	to	use	direct	strategies	(Box	2)	to	ensure	governments,	universities	and	healthcare	

organizations	are	cognizant	of	the	huge	benefit	of	Clinical	Pharmacology	available	at	

relatively	low	cost,	so	that	more	clinical	pharmacologists	can	be	trained	and	employed.	For	

this,	convincing	data	on	both	financial	and	clinical	benefits	are	needed.	Clinical	

pharmacologists	are	rightly	relied	upon	to	advocate	for	drug	quality,	optimal	use	of	

medicines,	availability	of	and	access	to	affordable	medicines	globally	but	can	only	perform	

these	vital	roles	if	there	is	good	and	well	connected	leadership	at	a	policy	and	regulatory	

level	and	if	appropriate	positions	in	clinical	pharmacology	clinical	services	and	academia	in	

our	health	services	and	academic	institutions,	respectively,	are	supported.		
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Legend	for	Figure	1.	The	translational,	multidisciplinary	and	facilitative	role	of	a	clinical	

pharmacologist.	

	

The	three	pillars	of	comparative	benefit	include	Pharmacology	Decision	and	Policy	Support,	

the	Pharmacological	Management	of	Patients	and	the	Pharmacologist’s	contribution	to	

Personalised	Medicine.	The	latter	includes	integrating	genetic	knowledge	into	the	

phenotype	of	the	clinical	presentation,	using	therapeutic	drug	monitoring	and	other	clinical	

information	to	predict	choice	and	dose	of	therapy.	The	Core	Skills	are	those	multispecialty	

and	multidisciplinary	skill-sets	in	the	clinical	pharmacologists’	armamentarium	that	enable	

individualized	dosing.	

	
BOX	2.	Strategies	to	ensure	the	vision	becomes	a	reality	

1.	Ensure	Governments,	health	maintenance	organizations	(HMOs),	consumer	health	groups	and	
medical	schools	can	see	and	measure	the	benefits	a	clinical	pharmacologist	adds	to	the	healthcare	
and	academic	organization	(improved	patient	care	via	correct	choice	and	dose	of	drug;	reduced	
numbers	of	adverse	drug	reactions	and	interactions,	cost	savings	in	pharmaceutical	utilization	and	
reducing	inappropriate	drug	concentration	testing	and	urine	tests;	enhanced	design	of	clinical	trials;	
correct	interpretation	of	drug-related	laboratory	tests;	stopping	of	futile	or	unhelpful	therapies;	
teaching	and	guidance	of	clinical	staff	in	therapeutics).	
	
2.	Develop	a	plan	for	a	career	structure	that	will	attract	medical	students	and	young	doctors	to	
choose	the	specialty	of	clinical	pharmacology	to	ensure	the	level	of	clinical	service	is	expanded	given	
an	increasingly	elderly	population	with	multiple	co-morbidities	and	exposed	to	polypharmacy.		
	
3.	Improve	funding	of	clinical	pharmacology	consultations.	Some	countries	(e.g.	Germany)	do	not	
allow	clinical	pharmacologists	to	claim	medical	insurance	rebates	for	medicines	services-related	
clinics,	unlike	their	other	clinical	subspecialty	colleagues.	In	Australia,	many	drug	concentration	and	
genetic	tests	are	Government	funded	but	the	clinical	interpretation	of	these	results	and	the	
associated	clinical	visits,	arguably	the	most	important	component	of	these	tests,	are	not.	In	many	
countries,	specialties	that	bring	in	income	have	been	favoured	over	those	that	save	money.		
Remuneration	has	also	to	reflect	changing	health	care	practice	as	we	move	from	the	genetics	
‘revolution’	to	a	reassessment	of	how	to	use	administrative	and	other		data	in	the	interests	of	
optimizing	therapy.		
	
4.	Provide	strong	leadership	from	Clinical	Pharmacologists	across	several	scientific	and	clinical	
disciplines	and	healthcare	organisations	as	well	as	promoting	and	supporting	younger	clinical	
pharmacologists	into	leadership	roles.	
	
5.	Ensure	that	development	of	new	pharmacological	agents	involves	the	expertise	of	clinical	
pharmacologists	(much	as	statistical	methods	require	input	of	a	statistician)	at	different	stages	of	pre-
clinical,	clinical	and	post	marketing	development	and	use.	
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