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Lung	 transplant	 recipients	 require	mulQdisciplinary	 care	 because	 of	 therapeuQc	management	 complexity,	 such	 as	 life-long	 immunosuppressive	 therapy	
(1,2).	 Clinical	 pharmacists	 are	 able	 to	 detect	drug	 related	problems	 (DRPs)	and	provide	 recommendaQons	 to	 physicians	 for	 improving	 paQent	 care.	 The	
potenQal	significance	of	pharmacists’	interven&ons	(PIs)	has	never	been	studied	by	a	mulQdimensional	approach	in	lung	transplanta&on	(LT)	(3).	

Purpose:	 To	 assess	 the	 clinical,	 economic	 and	 organisa&onal	 impacts	 of	 PIs	 on	 immunosuppressive	 therapy	 management	 among	 lung	
transplant	outpaQents.	

Background	and	purpose	

v 	Retrospec&ve	analysis	of	PIs	from	1st	January	2009	to	31th	December	2015	
v 	Study	populaQon:	234	lung	transplant	paQents	followed	at	Grenoble	University	Hospital		
v 	PIs	impact	evaluaQon:			▪	Expert	commi[ee:	1	pneumologist,	1	pharmacovigilant,	1	clinical	pharmacist	

	▪	Tool:	«	CLEO	»	scale	(4)	

Popula&on	and	methods		

Results	

Discussion	-	Conclusion	

Ø  	 Overall,	 1568	 PIs	 performed,	 including	 713	 (45.5%)	 related	 to	
immunosuppressive	drugs.	Among	PIs	related	to	immunosuppressants	(IS):	

§  Physician	acceptance	rate	of	PIs:	94%	(N=670)	
§  IS	 involved	 in	 PIs:	 tacrolimus	 (58.5%),	 everolimus	 (26.5%),	

glucocorQcoids	 (8.0%),	 mycophenolic	 acid	 (5.0%),	 ciclosporin	
(1.0%),	azathioprine	(1.0%)	

To	our	knowledge,	this	is	the	first	study	assessing	not	only	clinical,	but	also	economic	and	organisaQonal-related	
dimensions	of	PIs	 in	LT.	We	used	a	validated	tool	 (CLEO)	to	assess	potenQal	significance	of	PIs.	Our	structured	
pharmacist	 collaboraQve	 care	 program	 underlines	 that	 clinical	 pharmacist	 has	 a	 key	 role	 in	 lung	 transplant	
paQents’	management,	as	10%	of	his	PIs	have	a	major	clinical	impact.	His	intervenQon	is	largely	relevant	(94%	of	
PIs	accepted),	in	order	to	opQmize	immunosuppressive	therapy	management	and	improve	paQent	care.		
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1.	Lung	transplant	
outpaQents	come	in	
day	hospital	about	

every	month	for	health	
follow-up	

2.	Individual	interview	+	
medicaQon	reconciliaQon	+	
analysis	of	clinical/biological	
data	by	clinical	pharmacist		

→	detecQon	of	DRPs	

3.	RecommendaQons	to	
nurses/physicians	(shared	
computer	files,	medical	
rounds,	weekly	LT	group	
meeQngs).	TherapeuQc	
opQmizaQon	discussed	

collaboraQvely	

4.	PIs	documented	
on	Act-IP®	
database*	

5.	CollecQon	of	PIs	over	a	7-
year	period.	Assessment	by	
the	expert	commikee	(only	

accepted	PIs)	

*	French	Society	of	Clinical	Pharmacy’s	tool	(SFPC):	paQent’s	features,	
descripQon	of	the	DRP	and	the	PI	according	to	the	SFPC	classificaQon		

Score	 Impact	 Defini&on:	the	clinical	impact	is	evaluated	according	to	the	most	likely	case	expected	

-1C	 Nuisible	 The	PI	can	lead	to	adverse	outcomes	on	clinical	status,	knowledge,	saQsfacQon,	paQent	adherence	and/or	quality	of	life	of	the	
paQent	

0C	 Nul	 The	PI	can	have	no	influence	on	the	paQent	regarding	the	clinical	status,	knowledge,	saQsfacQon,	paQent	adherence	and/or	quality	
of	life	of	the	paQent	

1C	 Minor	 The	PI	can	improve	knowledge,	saQsfacQon,	medicaQon	adherence	and/or	quality	of	life	OR	the	PI	can	prevent	damage	that	does	
not	require	monitoring/treatment	

2C	 Moderate	 The	PI	can	prevent	harm	that	requires	further	monitoring/treatment,	but	does	not	lead	or	do	not	extend	a	hospital	stay	of	the	
paQent	

3C	 Major	 The	PI	can	prevent	harm	which	causes	or	lengthens	a	hospital	stay	OR	causes	permanent	disability	or	handicap	

4C	 Vital	 The	PI	can	prevent	an	accident	that	causes	a	potenQally	intensive	care	or	death	of	the	paQent	

ND	 Non-determined	 The	available	informaQon	does	not	determine	the	clinical	impact	

-1E	 Increase	of	cost	 The	PI	increases	the	cost	of	the	drug	treatment	of	the	paQent	

0E	 No	change	 The	PI	does	not	change	the	cost	of	the	drug	treatment	of	the	paQent	

1E	 Decrease	of	cost	 The	PI	saves	the	cost	of	the	drug	treatment	of	the	paQent	

ND	 Non-determined	 The	available	informaQon	does	not	allow	to	determine	the	economic	impact	

-1O	 Desfavorable	 The	PI	reduces	the	quality	of	care	process	

0O	 Null	 The	PI	does	not	change	the	quality	of	care	process	

1O	 Favorable	 The	PI	increases	the	quality	of	care	process	

ND	 Non-determined	 The	available	informaQon	does	not	idenQfy	the	organisaQonal	impact	
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v 	Organisa&onal	impact	

0,9%	

		99.1%	

-1O	

0O	 No	organisaQonal	impact	on	
quality	of	care	process	from	
health	care	providers’	viewpoint	

Immunosuppressant	«	area	
under	curve	»	monitoring	

	44.8%	

	13.4%	

	41.6%	

0.1%	

1E	

0E	

-1E	

ND	

Dose	decrease	or	drug	disconQnuaQon	due	to	
supratherapeuQc	dosage,	adverse	drug	reacQon,	
infecQous	disease	or	no	indicaQon	(anQfungals)	

Dose	increase	(74.9%),	adding	of	drug	monitoring	
(24.4%)	

Usual	drug	monitoring	(32.2%),	drug	switch	with	
same	cost	(52.2%)	

v 	Clinical	impact	

	9.6%	

	67.0%	

	22.8%	

0.4%	

0.1%	

3C	

2C	

1C	

0C	

ND	

Drug-drug	interacQons	between	IS	and	anQfungals	
(56.0%),	supratherapeuQc	dosage	(25.0%)	

SupratherapeuQc	dosage	(32.7%),	subtherapeuQc	
dosage	(42.1%),	adverse	drug	reacQon	(11.6%)		

SupratherapeuQc	dosage	(41.2%),	drug	monitoring	
(17.0%),	adverse	drug	reacQon	(14.4%)		

Dose	adjustment	without	any	impact	

v 	Care	process	

N=670	N=670	

N=670	

v 	Economic	impact	

Drug	1	 Drug	2	 Cli.	 Eco.	Org.	 Problem	 Interven&on	

Tacrolimus	
2mg/day	

Voriconazole	
400mg/day	 3C	 1E	 0O	

Voriconazole	for	pulmonary	
aspergillosis:	strong	enzymaQc	

inhibitor	of	CYP	450	3A4	
leading	to			

↗	of	tacrolimus	residual	level	
to	20.3µg/L	(target:	5-10µg/L)	

Decrease	tacrolimus	
dosage	to	1mg/day	+	
drug	monitoring		

Day	+7	

Example:	

Lack	of	informaQon	

Lack	of	informaQon	
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