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“Students	graduate	from	medical	school	
using	an4microbial	agents	as	a	

subs4tute	for	diagnos4c	acumen”	
Harold	Neu,	1978	
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Arain	M,	et	al.	Neuropsyh	Dis	Treat	2013;	9	449–61.	
Pulcini	C,	Gyssens	IC.	Virulence	2013;	4:	192-202.	
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Health-care	Workers	Who	Should	be	Included	in	
Educa&on	on	Responsible	An&microbial	Prescribing	

CME/CPD,	con4nuous	medical	educa4on,	con4nuous	professional	development	
N/A,	not	available	



Topics	in	Educa&on	on	Prudent	Use	of	An&microbial	Prescribing	

•  Bacterial	resistance:	mechanisms,	hygiene	
•  An&bio&cs:	mode	of	ac&on,	pharmacokine&cs,	safety,	cost	

•  Diagnosis	of	infec&on:	inflamma&on,	microbiology	

•  Treatment	of	infec&on:	indica&on	for	an&microbials,	organ	
specifics	

•  Preven&on	of	infec&on	
•  Medical	record	keeping	
•  Prescribing	an&bio&cs:	empirical	treatment	
•  Prescribing	of	an&bio&cs/targeted	treatment	
•  Prescribing	of	an&bio&cs:	standards	of	care	
•  Communica&on	skills	

From	Pucini	C&Gyssens	IC.	Virulence	2013;4:192-202.	
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Performance	based	assessments	

OSCEs,	simula4ons	

MCQs,	essays	

MCQs,	short	answers	

Miller‘s	pyramid.		
hYp://www.gp-training.net/training/educa4onal_theory/adult_learning/miller.htm			



Types	of	Educa&on	and	Their	Efficacy	

Adapted	from	Cisneros	JM,	et	al.	Enferm	Infecc	Microbiol	Clin	2013;31:Suppl4:31-7,	and	Ohl	CA,	et	al.	Infect	Dis	Clin	North	Am	
2014;28:177-93.	



Medical	Students	

Students	feel	underprepared	for	an&bio&c	prescribing.	

Minen	MT,	et	al.	Microb	Drug	Resist	2010;16:285-9.	
Abbo	L,	et	al.	Clin	Infect	Dis	2013;57:631-8.	
Huang	Y,	et	al.	BMC	Educ	2013;163.	doi:10.1186/1472-6920-13-163.	
Dyar	OJ,	et	al.	J	An4microb	Chemother	2014;69:842-6.	
*unpublished	
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Students	feel	well	prepared	to	

Not	sufficiently	prepared	 Unsure	 Sufficiently	prepared	

Recognise	clinical	signs	of	infec4on	

Assess	the	severity	of	an	infec4on	

Differen4ate	between	bacterial	and	
viral	upper	respiratory	tract	infec4ons	

Data	from	Student-PREPARE,	2015	
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Students	feel	poorly	prepared	to	

Not	sufficiently	prepared	 Unsure	 Sufficiently	prepared	

Decide	the	shortest	adequate	
treatment	dura&on	for	an	infec4on	

Use	surgical	an&bio&c	prophylaxis	
principles	

Measure	an&bio&c	use	and	
interpret	the	results	of	such	studies	

Data	from	Student-PREPARE,	2015	



Why	Should	We	Improve	
Undergraduate	Educa&on?	

•  Students	are	engaged	in	a	learning	mind-set	

•  Students	are	encouraged	to	integrate	different	parts	of	their	
curricula	

•  Compulsory	assessments,	defined	curricula	and	na&onal	
licensing	requirements	can	act	as	reinforcing	mechanisms	





New	responsibili&es.	
New	environment.	
Emo&onal	situa&ons.	

The	start	is	very	stressful.	

Brennan	N,	et	al.	Med	Educ	
2010;	44:	449–458.	



127	narra&ves	about	the	experience	in	
an&microbial	prescribing	experience:	
-  Most	young	doctors	report	nega&ve	experience.	

-  Prescribing	errors,	complex	prescribing	situa&ons,	
interpersonal	tensions,	prescribing	dilemas	cited	in	
most	narra&ves.		



The	knowledge	

•  Apparently	poor,	the	scores	in	most	studies	below	50%	

•  Local	resistance	rates	usually	under-es&mated.	

•  Under-es&ma&on	of	an&bio&c	misuse.	

•  No	rela&onship	between	the	years	of	training	and	the	
level	of	knowledge.	

No	knowledge	gain		in	an&bio&c	prescribing/
stewardship	during	training.	

Chavez	NJ,	et	al.	Int	Med	J	2014,	Naqvi	A&Pulcini	C.	Med	Mal	Infect	2010,	Drekonja	DM,	et	al.	Am	J	Infect	Contr	2013,		
Navarro-San-Francisco	C,	et	al.	Enferm	Infecc	Microbiol	Clin.	2012,	Srinivasan	A,	et	al.	Arch	Intern	Med	2004,	Mincey	BA,	et	al.	
South	Med	J	2001.	Abbo	L,	et	al.	ICHE	2011.		



An&bio&c	stewardship	in	
specialty	training	curricula		



Con&nuous	medical	educa&on	(CME)	
Con&nuous	professional	development	(CPD)	

CPD:	to	improve	all	aspects	of	a	medical	
prac44oner’s	performance:	
•  knowledge	
•  skills	
•  a:tudes	

An&bio&c	stewardship	and	
prescribing	are	typical	CPD	ac&vi&es.	

Basel	Declara4on.	Available	at:	hYp://www.uems.eu/general/glossary	



Which	type	of	educa&on?	

(Poten&ally)	most	effec&ve		
educa&onal	interven&ons	in		
CME/CPD:	

•  Repe&&ve	(Repe44o	est	mater	studiorum)	

•  Mul&ple	techniques	educa&on	

•  Interven&ons	using	an	external	reference	group	(reminders,	
outreach	visits	and	audit	and	feedback)			

Johnson	MJ,	May	CR.	BMJ	Open	2015;5:e008592.	
Bordage	G,	et	al.	Chest	2009;135:29S-36S.	

	



The	Culture	

From:	Hope	College	Blogs,	available	at	hkps://blogs.hope.edu/gelng-race-right/our-context-where-we-
are/the-history-we-inhabit/the-horizontal-dimension-of-race-social-culture/	



“The	prescribing	e&queke”	
-  The	hierarchic	organisa&on	

of	the	groups.	

-  The	autonomous	posi&on	
of	senior	doctors	who	rely	
more	on	their	experience	
than	policies	and	
guidelines.	

-  Culture	of	non-interference	
when	an	an&microbial	has	
been	prescribed	by	a	peer.		

Charani	E,	et	al.	Clin	Infect	Dis	2013;57:188–96.	
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Young	doctors‘	perspec4ve	on	
an4microbial	resistance	and	
prescribing	(YPAR)	study,	
N=2898,	unpublished.	



Educa&on	of	pharmacists	in	an&microbial	stewardship	
and	prescribing	

•  UK:	Clinical	Pharmacy	Associa4on	Pharmacy	
Infec4on	Network	has	developed	a	professional	
curriculum	for	an4microbial	pharmacists.	

•  USA:	several	educa4onal	programmes	for	ID	
pharmacists	which	include	some	aspects	of	
an4bio4c	stewardship.	

•  Sco:sh	Doctors	Online	Training	System	(DOTS).	
Chahine	AB,	et	al.	Journal	of	Pharmacy	Prac4ce	2015;	28:	585-91.	

Nathwani	D,	et	al.	J	An4microb	Chemother	2011;	70:	1277-80.	



Nurses	in	an&microbial	stewardship:		
the	educa&onal	needs	

Olans	RD,	et	al.	J	Con\n	Nurs	Educ	2015;	46:	318-21.	



Conclusions	
•  The	under-graduate	and	post-graduate	training	curricula	

include	very	few	knowledge	and	skills	in	an&microbial	
prescribing	and	stewardship.	

•  Most	important	determinants	of	an&microbial	prescribing	
in	young	doctors	in	training	are	knowledge	and	“the	
prescribing	e&queke”.	

•  Educa&on	in	an&microbials	stewardship	for	pharmacists	
and	nurses	is	very	limited.	


