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Value from lean in a hospital 
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Testing	 Self-evaluation	



1	 Remove	waste	

50	WASTE	activities		
1.  Walking;	
2.  The	intake;	
3.  The	hand-overs;	
4.  Waiting	
	



1	 Remove	waste	

2	 Remove	variation	
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1	 Remove	waste	

2	 Remove	variation	

3	 Balance	

4	 Expedition	teams	



Q4	2018	–	Q1	2019	



Q4	2018	–	Q1	2019	 Q2	2019		Q3	2019	



Q4	2018	–	Q1	2019	 Q2	2019		Q3	2019	 Q3	2019		Q4	2019	



1.   AS	IS	routing:	16,37	min	(mean	+	2*STDEV)	

2.   TO	BE	routing:	15,27	min	(mean	+	2*STDEV)	
	

3.   TO	BE	routing:	13,89	min	(mean	+	2*STDEV)	

86.835,96	
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1	 Increase	staf	levels	
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problem	



1	 Increase	staf	levels	

2	 Solution	is	more	expensive	than	
problem	

3	 Inform/autom.	process	which	is	not	
under	control	
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Director Global Solutions & Marketing Dispensing 
Hospital International BE 
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Hospital General Universitario Gregorio Marañón  
Improving patient safety and efficiency through an 
integrated medication management approach 

	
	
	
	

 
 
	
 
 	

 
	
 	

 
 
	



Improving	patient	safety	and	efficiency	through	an	integrated	
medication	management	system	

	
	Dra.	Ana	Herranz	Alonso	
Servicio	de	Farmacia	

aherranza@salud.madrid.org	
HGU	Gregorio	Marañón	

Hospital	General	Universitario	Gregorio	Marañon.	Madrid	

	
www.madrid.org/hospitalgregoriomaranon/farmacia	

@farma_gregorio	



•  50,000	In-patients	
•  250,000	emergency	

•  900,000	Outpatients	

•  1,000	Doctors	(+	540	Residents)	
•  1,750	Nurses	
•  24	Pharmacists(+	8	Pharm-residents)	

	

HGUGM	2018	

Profesionalls	

GREGORIO	MARAÑON	HOSPITAL.	MADRID	

•  CPOE	100%		
•  10,500	outpatients/year	
•  165,000	Non-sterile		
•  57,000	Sterile	
•  52,000	Cytotoxics		
•  16,000	TPN	
		

Practice	

Pharmacy	Department	2018	

Budget	

18%	

26%	56%	

Inpatients	

Infusion	C	

Outpatients	

	

•  	350,000	population	
•  20	buildings	&	1,225	beds	(148	Pediatrics)	

	
		

Public	Hospital	property	of	Community	of	Madrid	Health	Network	
	



New	Era	of	Hospital	Pharmacy	

Ageing	of	the	population	and	prevalence	of	chronic	diseases	

Greater	need	for	care	integration:	treatment	complexity	

Increasing	hospital	pharmaceutical	expenditure	

Incorporation	of	ICT	



New	Hospital	Pharmacy	has	to	Meet	Hospital	Needs:	
Clinical	&	Financial	

More	specialised,	more	efficient,	and	
closer	to	the	patient,…	

…thanks	to	the	use	of	technology.			



Characteristics	of	an	Ideal	Medication	
Management	System	

§  Integrates	all	steps	of	the	medication	process	

§  Is	connected	to	the	patient's	electronic	medical	record	

§  Oriented	to	obtain	the	best	health	outcomes	

§  Focused	on	safety	(able	to	detect	and	prevent	adverse	events)	

§  Facilitates	communication	and	real	time	information	between	
different	levels	of	care	

§  Contributes	to	guarantee	the	economic	survival	of	the	system	



Analysis	of	the	
actual	situation	

¿Dónde actuar? Atención farmacéutica 

Improvement	
proposals	

Action	plan	

Go	live	

Restructuring	the	Pharmacy	Department	
Managing	the	Change…	



…is	a	Continuous	Process	

2010	

2012	

CPOE	

Smart	Infusion	pumps	

Farmaventura	

First		SAD	

2019:	55	SAD	profiled	

2000	

2003	
Central	Pharmacy	automation	(Kardex)	

HCIS.	eMAR	2017	

Compounding		

Outpatient	Automation	(Rowa)	

Emergency	Department	

Barcode	Chemotherapy	administration	

Outpatient	CPOE	

CPOE	Ambulatory		

2009	

Logistics	 Clinical	

2008	

2012	

2003	

2017	

2010	

2016	



Kardex®	

CPOE	
CDS	 Rowa®	Trazeability	

Pyxis®	

Farhos	Ext®	

Smartpumps	

e-Oncosalud®	

Prescription	&	PharmCheck																	Compounding														Warehousing																				Dispensing																					Administration																													Monitoring	

IT	Systems:		
Essential	Tools	to	Support	Medication	Management	

Medical	Electronic	
Record®	

Herranz	A,	Rodríguez	CG,	Sanjurjo	M	.Information	technology	and	automation	in	hospitals:	Strategies	and	
experience	in	a	tertiary	hospital	in	Spain.	EJHPP.	2011;	17(4):	26-31	



	Central	Pharmacy	Automation	Results	
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ROWA	DESIGN	Our	Pharmacy	Before	&	After	Automation	

The	warehouse	has	moved	to	the	basement	 The	unit	space	is	intended	for	direct	patient	care	with	the	robot	and	a	conveyor	belt	



Rodríguez-González	CG,	et	al.	J	Eval	Clin	Pract.	2018	Aug	22.	

DISPENSING ERROR 
PREVALENCE 

ROBOT	
1.31%	 0%	(0.12%)	 0.63%	

Benefits	of	Automation:		
Safety	

DISPENSING ERROR PREVALENCE 
ERROR AVOIDANCE FOR 
INCREASING TIME FOR 
CLINICAL ACTIVITIES 

MANUAL	(CB)	 GLOBAL	



•  Reduction	of	personnel	global	time	dedicated	to	
medication	management	decreased	80%		

	

Benefits	of	Automation:		
Efficiency	

•  The	stock	rotation	index	increased	from	36,4	to	42,7	
(inventory	for	8,6	vs	10	days)	

•  The	inventory	value	decreased	10%	with	an	increase	of	
10%	patients	dispensed	



•  Reduction	of	30%	of	patients’	waiting	time	

•  Reduction	of	cost	per	patient	dispense	20%		
(0,35	to	0,28	euros)	

•  Patient	satisfaction	increase	

•  100%	of	the	users	recomend	the	system	to	others	

Benefits	of	Automation:		
Efficiency	



Nurse	Unit	Automation	

	

+		



  

Pharmacist	
check	

e-Mar	CPOE	

Nurse	unit	

  

CIRCUIT NURSE UNIT 
How	is	the	circuit	in	the	nurses’	units	now?	



•  Reduction	of	preparation	workload	with	66%:		
	from	3	tec/340	beds	to	1	tec/340	beds	

•  Reduction	of	returned	medication	from	18%	to	0.45%	

•  ICU:	45%	inventory	reduction,	reduction	of	time-around	
medication,	and	simplified	narcotics	management	

	

Benefits	of	Nurse	Unit	Automation:		
Efficiency	



ANALYSIS OF RESULTS 
ICU NON PROFILE 

SUCCESS	STORY:		
EMERGENCY	ROOM	

•  Reduction	of	floor	stock	
•  Pharmacists’	office	in	the	old	stock	room	->	

accessible	for	professionals	and	patients		



...	Automation	in	drug	use	process	

increases	safety	in	dispensing	and	

efficiency	in	inventory	management,		

	

…facilitating	greater	dedication	of	the	

pharmacist	to	clinical	activity	and	an	

improvement	in	the	quality	perceived	

by	patients		and	personnel	satisfaction	



Thank	you	very	much	

	
	Dra.	Ana	Herranz	Alonso	
Servicio	de	Farmacia	
HGU	Gregorio	Marañón		

www.madrid.org/hospitalgregoriomaranon/farmacia	
@farma_Gregorio	

aherranza@salud.madrid.org	



Mr. Kristof Dupon    
Chief Innovation Officer EEG Group  
Smart Hospitals, when the infrastructure starts  
to peak 
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SMART	HOSPITALS	
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When	the	infrastructure	starts	to	speak	
	

Kristof	DUPON,	ir.	
CIO	
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HVAC & Plumbing Digital Electro Medical 
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E EG 	 G ROUP 	

850	
FTE	

160	M€	
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T E CHNO LOG Y 	 E NA B L E R S 	

C ONNE C T I V I T Y 	 D A T A 	 S C I E N C E 	
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CONNE C T I V I T Y 	
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HO S P I T A L 	 I N F R A S T RUC TUR E 	

The	climate	challenge	and	European	Directives	which	go	along	with	it,	
lead	to	far	more	complex	installations	(retrofit	or	new)	

	
Air	handling	units,	heatpump,	geothermal	energy,	biomass,	combined	

Heat/power	production,	demand	driven	ventilation,	...		

97%	of	buildings	in	the	EU	need	to	be	upgraded	to	achieve	a	
decarbonised	building	stock	by	2050	(source	BPIE)		



EE
G
	G
RO

U
P	

B I G 	 D A T A 	

Hygrostaat	:	57	
Condensvoelers	77	
RV	meting	:	257	
Tot	:	391	
	
CO2	meting	256	
	
Drukvoelers	kanalen		:		847	
Drukvoelers	kamers	115	
Tot	962	
	
	
Kanaaltemperaturen	:	557	
Watertemperaturen	:	970	
Ruimtevoelers	temp:	1750	
Tot	3277	
	
	

3.277	

	
Hospital	wide	–	15.507	datapoints	
•  15’	samples	
•  62.028	samples	/	hour	
•  1,5	Million	samples	/	day	

	

962	 256	 15.507	391	
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Hygrostaat	:	57	
Condensvoelers	77	
RV	meting	:	257	
Tot	:	391	
	
CO2	meting	256	
	
Drukvoelers	kanalen		:		847	
Drukvoelers	kamers	115	
Tot	962	
	
	
Kanaaltemperaturen	:	557	
Watertemperaturen	:	970	
Ruimtevoelers	temp:	1750	
Tot	3277	
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Operating	theatre	-	60	datapoints	
•  5’	samples	
•  720	samples	/	hour	
•  17.280	samples	/	day	

	

5	 60	4	
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B I G 	 D A T A 	

1.5	Million	samples	/	day…	
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O&M 	 – 	 S C HN E I D E R 	 B U I L D I NG 	 A DV I S O R 	

modernisation	

Traditional	
approach	

Reactive	
Current	approach	

Proactive	
Smart	Hospital	

Condition	Based	

More	expensive	
than	proactive	
maintenance	

More	expensive	
than	condition	
based	
maintenance	

of	failures	are	age	
related	

of	failures	are	
random	

digitisation	
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Connecting	Assets	 Leveraging	Data		Polling	&	Distribution	

5 
minutes 

Desktop Mobile Worldwide 

Cloud 
Analytics 

O&M 	 – 	 S C HN E I D E R 	 B U I L D I NG 	 A DV I S O R 	
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1,620	checks	
per	annum	

Data	point	checks	by	Maintenance	Engineers	if	
in	line	with	SFG20	scope	

	

SFG20	Maintenance	Scope	
1620	Data	Points	across	350	assets	

170	Million+	checks	
per	annum	

Building	Advisor	checks	every	data	point,	
every	5	mins,	every	day	

	

Building	Advisor	Service	Plan	
1620	Data	Points	across	350	assets	

Current	approach	

Proactive	

Smart	Hospital	

Condition	Based	

O&M 	 – 	 S C HN E I D E R 	 B U I L D I NG 	 A DV I S O R 	
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F A C I L I T Y 	MANAG EMENT 	 - 	 S P A C EWE L L 	

MONITOR	

Space	
Occupancy,	utilization	

Comfort	
Temperature,	Humidity	

ASSIST	

Find	
Spaces,	people,	services	

Book	
Rooms,	workplaces,	services	

TRANSFORM	

Cleaning	
Activity	based,	real-time	follow-up	

Repairs	
Direct	response,	real-time	view	
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P A T I E N T 	 E X P E R I E N C E 	 & 	 S A F E T Y 	
H A E L VO E T / UNMAT CH ED 	 - 	 SMAR T 	 B E D 	
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OPPOR TUN I T Y 	

The	combination	of	bidirectional	communication	between	clinical,	business,	and	
building	systems,	the	implementation	of	smart,	semi-autonomous	devices	or	sensor	
networks,	and	the	use	of	analytics	within	a	hospital	creates	endless	possibilities	for	

the	development	of	smart,	efficient,	and	effective	hospital	processes		
(“MacKenzie	Health”)	
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The	combination	of	bidirectional	communication	between	clinical,	business,	and	
building	systems,	the	implementation	of	smart,	semi-autonomous	devices	or	sensor	
networks,	and	the	use	of	analytics	within	a	hospital	creates	endless	possibilities	for	

the	development	of	smart,	efficient,	and	effective	hospital	processes		
(“MacKenzie	Health”)	



Hospital visit: 
Guided tour of the new building 
 
A part of the building is still under construction, please wear 
adapted, comfortable shoes and flat heels. 

	
	

 
 
	
 
 
	
 
 

	
 
 








