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Contract	Precau,ons	Prevent	Transmission	

My	Experience	with	Contact	Precau,ons	

Basics	of	How	Contact	Precau,ons	Work	

Review	“Side	Effects”	



Hand	Hygiene	Completely	Dead	

!  “Hand	Hygiene	Compliance:	are	we	kidding	
ourselves?”1	

!  Targets	set	at	>90%,	met	by	most	faciliDes	
!  2009-2014	SystemaDc	Review2	

! Mean	compliance	before	intervenDon		34%	
! Aaer	intervenDon		57%	

!  If	we	can’t	do	hand	hygiene,	we	need	SOMETHING	to	
prevent	transmission	

1. Mahida N. JHI 2016 (92) 307-8     2. Kingston L. et al. JHI 2016:309-20 

FOR MORE INFO... 



Significant	paDent-to-paDent	
spread	occurring	in	ICUs	

!  ProspecDve	cohort,	5	ICUs	in	2	hospitals1	

! GeneDcally	linked	10	pathogens	
! 14.5%	of	infecDons	could	be	pt-to-pt	

!  ProspecDve	cohort,	German	ICU2	

! PFGE	for	MRSA	and	PCR	
! 37.5%	of	nosocomial	infec,ons	could	be	due	to	cross-
transmission	

1.Grundmann H et al. Crit Care Med 2005    2. Weist K ICHE March 2002  

FOR MORE INFO... 



Patient A 
MRSA+ 

Patient B 
MRSA- 

Nosocomial Transmission 

How	CP	are	typically	uDlized	

!  Linked	to	acDve	surveillance	of	MDRO	paDents	

! Appears	we	are	protecDng	HCW?	



Patient A 
MRSA+ 

Patient B 
MRSA- 

Nosocomial Transmission 

How	might	CP	be	beKer	uDlized?	

!  Strategies	that	isolate	MDRO-	paDents	protect	them	



Benefits	of	AcDve	Surveillance	(VRE)	

Perencevich et al. Clin Infect Dis 2003 

FOR MORE INFO... 



Benefits	of	IsolaDon	for	VRE	

Perencevich et al. Clin Infect Dis 2003 

FOR MORE INFO... 



You	can’t	study	with	Math	Models	

!  The	arDcle	by	Perencevich	et	al.	has	potenDal	for	
moving	…	infecDon-control	communiDes	closer	to	
a	Dpping	point	on	the	control	of	this	important	
pathogen…	It	has	this	potenDal	because	the	model	
seems	to	be	logical	and	mathemaDcally	correct	
(and)	provides	valuable	insight	into	the	importance	
of	variables	such	as	the	prevalence	of	culture	
posiDvity	at	ICU	admission	and	the	duraDon	of	ICU	
stay.”	–	Barry	Farr,	Clin	Infect	Dis	2003	
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Key question: How many 
colonized become infected? 
20:1  vs 10:1  vs 1:1 

Interven,ons	Targe,ng	Transmission	



Studies	don’t	include	post-
discharge	infecDons	

!  Including	30-day	post	discharge	incident	MRSA	
infecDons	tripled	median	incidence1	

! From	12.2	to	35.7/10,000		at	risk	admissions,	p<0.01	
! Limited	by	use	of	ICD-9	code	for	MRSA	

!  ProspecDve	cohort	of	281	MRSA	carriers2	
! 40%	MRSA	infecDons	occurred	during	later	
hospitalizaDons,	higher	risk	for	recent	carriers	

!  ProspecDve	cohort	of	209	new	carriers3	

! 49%	of	incident	MRSA	infecDons	were	post-discharge	

1.  Avery et al. ICHE February 2012  2. Datta R, Huang SS CID 2008 
3.   Huang SS, Platt R, Clin Infect Dis 2003 

FOR MORE INFO... 



Difficult	to	study	contact	precauDons		

! Need	surveillance	swabs	on	admission/
discharge	to	measure	benefits	
! SensiDvity/specificity/costs	of	surveillance	tests	
! Typically	look	at	only	1-2	organisms	
! Very	hard	to	power/design	good	efficacy	trials	

" More	likely	to	be	underpowered/negaDve	studies	

! RCTs	can’t	answer	for	all	condiDons	
" Organism	prevalence,	ICU	length	of	stay	
" Need	cohort	studies	and	math	models	



Don’t	wait	for	RCT	

! Must	consider	other	forms	of	epidemiological	data	
when	assessing	benefits	of	contact	precauDons	

! We	will	be	waiDng	for	years	for	well-powered	RCTs	
! Airline	safety:	

! Tray	tables	up	before	take-off	–	RCT?	
! No	sleeping	in	aisles	of	plane	–	RCT?	

! Parachutes	



My	Contact	PrecauDons	Decade	

!  July	2002,	MICU	

!  Everyone	on	vacaDon,	except…	

!  5	paDents	with	MDR-AB	bacteremia	in	July	
!  4	in	August	

!  Control	plan	

!  Shut	MICU	

!  Press	

!  Ban	arDficial	nails	
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What	happened?	

!  Lawsuits	

!  Closed	MICU	2002	

!  Closed	SICU	2007	and	2009	
!  Closed	several	Shock	Trauma	ICUs	

! Universal	gown/glove	in	MICU	and	SICU1	

! AcDve	surveillance	on	all	transfers	from	OSH;	
isolated	unDl	cultures	return	

!  Statewide	AB	surveillance	(2010)	

1. Wright MO et al, Infect Control Hosp Epi  



Red >48 hours 



Research	QuesDons	

!  1.	How	important	are	contact	precau,ons	for	
MRSA,	VRE,	MDR	A.	baumannii	or	MDR	P.	
aeruginosa?	

!  2.	How	important	is	hand-hygiene	aaer	using	
contact	precauDons	for	MDR	A.	baumannii?	

1. Morgan D, et al, Infect Control Hosp Epidemiol July 2010 
2. Snyder G, et al, Infect Control Hosp Epidemiol July 2008; 29(7):584-589 

FOR MORE INFO... 



Methods	

!  Cultured	hands		
! before	entry	
! gowns/gloves	aaer	exit		
! hands	aaer	gown/glove	
removal	before	hand	hygiene	



Transmissibility	and	ProtecDon	

Organism 

HCW  
Room 

Entries 

Hand + 
Before 

(%) 

Gown 
and/or 

Glove + 
After % 

Hands + 
After 

Removal 
Effectiveness 

of PPE 

A. baumannii1 202 1.5% 38.7% 4.5% 88% 

P. aeruginosa1 133 0% 8.2% 0.7% 90% 

VRE2 94 0% 9% 0% 100% 

MRSA2 81 2% 19% 2.6% 85% 

1. Morgan D, et al, Infect Control Hosp Epidemiol July 2010 (in press) 
2. Snyder G, et al, Infect Control Hosp Epidemiol July 2008; 29(7):584-589 

FOR MORE INFO... 



Tenorio et al. Clin Infect Dis, March 1, 2001:826-9 

EffecDveness	of	Gloves	

!  50	HCW	contacts	with	VRE+	paDents	

!  44	with	Hands	negaDve	for	VRE	prior	to	contact	
! 6	were	VRE+	before	enrollment	and	excluded	

!  17	of	44	HCW	(39%)	acquired	VRE	on	their	gloves	

!  12	of	these	17	(71%)	HCW	hands	were	VRE	negaDve	

!  Thus,	gloves	reduce	VRE	transmission	by	~70%	

FOR MORE INFO... 



Hayden M et al. ICHE 2008 Feb;29(2):149-54 

More	evidence	for	gloves	

!  Cultured	paDent,	environment	and	103	HCW	hands/
gloves	before	and	aaer	131	observaDons	

!  52%	contaminated	on	gowns/gloves	aaer	touching	
environment	

!  70%	contaminated	aaer	touching	paDent/environment	

!  Hands	contaminated	37%	of	Dme	if	no	gloves	

! Only	5%	hand	contaminaDon	if	gloves	worn	
!  86%	benefit	of	gloves	

FOR MORE INFO... 



Transmission	Matrix	

How	likely	is	a	HCW	to	be	contaminated	aaer	leaving	
room?	

!  Transmission	data	for	MDR	A.	baumannii	
!  In	relaDonship	to	compliance	rates	
! AssumpDon	of	independence	of	rates	and	100%	
eradicaDon	with	hand-hygiene	



A.	baumannii:	Transmission	from	Pt	to	
HCW	with	Variable	Compliance	
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Transmission	from	PaDent	to	HCW	
with	50%	hand	hygiene	compliance	
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What	about	90%	hand	hygiene	
compliance?	
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What	about	90%	hand	hygiene	and	
70%	CP	compliance?	
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Contact	PrecauDons	Improve	Hand	
Hygiene	Compliance		

!  In	long-term	care,	contact	precauDons	associated	
with	higher	hand	hygiene	compliance1	

! Before	interacDon	RR	1.76	(0.71-4.33)	
! AZer	interac,on	RR	2.68	(1.67-4.30)	

!  4	acute	care	hospitals	with	7,743	HCW	visits2	

! Entry	compliance:	42.5%	on	CP	vs	30.3%,	p=0.14	
! Exit	compliance	63.2%	on	CP	vs	47.4%,	p<0.001	

!  38%	hand	hygiene	aZer	gloves	vs	9.8%	in	ICUs3	

1. Thompson BL et al. ICHE 1997  2. Morgan DM et al ICHE  2013 

3. Kim PW et al. AJIC 2003 

FOR MORE INFO... 



But	what	about	this	famous	study?	

!  56	wards	in	15	hospitals	
! England	and	Wales	
! InternaDonal	Press	



Minimal	change	AFTER	contact	

Fulmer C. et al. ICHE 2011 
FOR MORE INFO... 



Minimal	change	AFTER	contact	

Fulmer C. et al. ICHE 2011 
FOR MORE INFO... 



AND	no	need	to	perform	hand	
hygiene	before	donning	gloves	

!  ProspecDve	randomized	trial	of	230	HCW	entering	
ICU	rooms	
! Directly	don	nonsterile	gloves	
! Perform	hand	hygiene	and	then	don	nonsterile	gloves	

! No	significant	difference	in	colony	counts	of	gloved	
hands	between	groups,	p=0.52	
! RaDo	of	mean	colony	counts	0.86	(0.53-1.37)	

Rock C. et al. AJIC, November 2013 
FOR MORE INFO... 



But	do	they	work?	

! Medical	ICU	implemented	universal	contact	
precauDons	during	Maryland’s	Acinetobacter	
outbreak	

! Quasi-experimental	study,	6	months	before/aaer	

! Outcome:	AcquisiDon	of	VRE	and	MRSA	assessed	
with	admission,	weekly	and	discharge	cultures	

! VRE	acquisi,on	declined,	21%	to	9%,	p=0.05	

! MRSA	acquisiDon	declined	14%	to	10%,	p=0.5	

Wright MO, et al. ICHE Feb 2004 
FOR MORE INFO... 



BUGG	

! Match-paired	cluster-RCT,	9	months	

!  20	medical	and	surgical	ICUs,	20	US	Hospitals	

!  Powered	to	detect	25%	reducDon	in	VRE	or	MRSA	
!  $5.7	million	dollars	

Harris AD, et al. JAMA 2013 
FOR MORE INFO... 



BUGG	IntervenDon	

!  26,180	paDent	admissions	

!  92,241	swabs	collected,	over	84%	compliance	

!  IntervenDon	ICUs	
! Glove	compliance	86%,	gown	85%	

!  Control	ICUs	(10.5%	on	contact	precauDons)	
! Glove	compliance	84%,	gown	81%	

!  Comparing	85%	paDents	under	CP	vs	8.5%	

Harris AD, et al. JAMA 2013 
FOR MORE INFO... 



MRSA	and/or	VRE	

! MRSA	and	VRE	-1.71	acquisiDons	per	1000	paDent	
days	(-6.15	to	2.73,	p=0.57)	

! VRE	0.89	acquisiDons/1000	paDent	days,	p=0.70	
! MRSA	reduced	-2.98	acquisi,ons/1000	pa,ent	
days,	(-5.58	to	-0.38,	p=0.046)		

!  40.2%	reduc,on	in	MRSA	in	the	interven,on	
group	vs	15%	reduc,on	in	the	control	group	

Harris AD, et al. JAMA 2013 
FOR MORE INFO... 



Other	outcomes	

! HCW	visited	one	fewer	Dme	per	hour	
! 4.28	vs	5.24,	p=0.02	

! Hand	hygiene	compliance	on	entry	didn’t	differ	

! Hand	hygiene	on	exit	improved	with	CP	
! 78.3%	vs	62.9%,	p=0.02	

! No	change	in	CLABSI,	CAUTI,	VAP	or	mortality	rates	

Harris AD, et al. JAMA 2013 
FOR MORE INFO... 



Other	infecDon	related	outcomes?	

! HCW	visited	one	fewer	Dme	per	hour	
! 4.28	vs	5.24,	p=0.02	

! Hand	hygiene	compliance	on	entry	didn’t	differ	

! Hand	hygiene	on	exit	improved	with	CP	
! 78.3%	vs	62.9%,	p=0.02	

! No	change	in	CLABSI,	CAUTI,	VAP	or	mortality	rates	

Harris AD, et al. JAMA 2013 
FOR MORE INFO... 



No	difference	in	adverse	events	

Harris AD, et al. JAMA 2013 
FOR MORE INFO... 

!  Random	selecDon	(N=90/ICU),	chart	review	

!  IHI	Global	trigger	tool	



But	what	about	the	other	bad	side	
effects	of	contact	precauDons	studies?	

Stelfox et al. JAMA October 2003 
FOR MORE INFO... 

General 
Cohort 

Congestive Heart 
Failure Cohort 

Precautions n=78 Controls n=156 Precautions n=72 Controls n=144 

Outcomes: 
Length of Stay* 31 vs. 12 days  8 vs. 6 days  
any Adverse Event* 17% vs. 7%  47% vs. 25%  
Preventable AE* 12% vs. 3%  29% vs. 4%  
Death   27% vs. 18%  21% vs. 15%  



Stelfox et al. JAMA October 2003 
FOR MORE INFO... 

General 
Cohort 

Congestive Heart 
Failure Cohort 

Precautions n=78 Controls n=156 Precautions n=72 Controls n=144 

Outcomes: 
Length of Stay* 31 vs. 12 days  8 vs. 6 days  
any Adverse Event* 17% vs. 7%  47% vs. 25%  
Preventable AE* 12% vs. 3%  29% vs. 4%  
Death   27% vs. 18%  21% vs. 15%  

Difference	in	Adverse	Events	due	to:		
—falls	

—	pressure	ulcers		
—	fluid	&	electrolyte	disorders	

But	what	about	the	other	bad	side	
effects	of	contact	precauDons	studies?	



Stelfox et al. JAMA October 2003 
FOR MORE INFO... 

General 
Cohort 

Congestive Heart 
Failure Cohort 

Precautions n=78 Controls n=156 Precautions n=72 Controls n=144 

Outcomes: 
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But	what	about	the	other	bad	side	
effects	of	contact	precauDons	studies?	

Stelfox et al. JAMA October 2003 
FOR MORE INFO... 

General 
Cohort 

Congestive Heart 
Failure Cohort 

Precautions n=78 Controls n=156 Precautions n=72 Controls n=144 

Outcomes: 
Length of Stay* 31 vs. 12 days  8 vs. 6 days  
any Adverse Event* 17% vs. 7%  47% vs. 25%  
Preventable AE* 12% vs. 3%  29% vs. 4%  
Death   27% vs. 18%  21% vs. 15%  

Study never adequately 
controlled for severity of illness 



Contact	PrecauDons	associated	with	
reduced	healthcare	worker	visits	

Design	 Effect	

Kirkland	&	
Weinstein	1999	

Cohort	 2.1	vs.	4.2	hourly	contacts	with	HCWs	

Saint	et	al	2003	 Cohort	 35%	vs.	73%	paDents	examined	by	aKending	
physicians	

Evans	et	al	2003	 Matched	cohort	 5.3	vs.	10.9	contacts	HCWs	
22%	less	contact	Dme	overall	

Morgan	et	al	
2013	

Cohort	 2.78	vs.	4.37	visits/hour	
17.7%	less	contact	Dme	
23.6%	fewer	visitors	

Harris	et	al	
2013	

Randomized	
controlled	trial	

4.28	vs.	5.24	visits/hour	



Are	reduced	visits	“independently”	bad?	

!  Independently	=	bad	for	paDents	without	causing	
other	problems	

!  If	no	adverse	events	in	RCT	then	reduced	visits	
could	be	good	for	paDents	(or	at	least	not	bad)	

!  Fewer	visits	=	fewer	opportuni,es	to	transmit	
infec,ons	

!  Fewer	visits	=	fewer	disrup,ons	
! Detsky	and	Krumholz,	reducing	trauma	of	
hospitalizaDon	(post-hospital	syndrome)	

Detsky AS and Krumholz HM, JAMA June 2014 
FOR MORE INFO... 



Psychology	of	IsolaDon	

Sejng	 Design	 Effect	

Kennedy	&	
Hamilton	1997	

Spinal	Cord	
rehab	unit	

16	cases/	
16	controls	

85%	believed	CP	limited	rehab,	More	
Anger	
12.3	vs.	16.5	depression	scores	(NS)	

Gammon	1998	 Wards,	3	
hospitals	

20	cases/	
20	controls	

30%	higher	depression	and	anxiety	scores	

Tarzi	et	al	2001	 Rehab	unit	 20	cases/	
20	controls	

33%	vs.	77%	depression	
8.6	vs.	15	anxiety	scores	

Wassenberg	et	
al.	2010	

TerDary	
Hospital	

42	cases/	
84	controls	

Small,	nonsignificant	difference	in	
depression/anxiety	at	admission	

Day	et	al.	2011	 Veterans	
Hospital	

20	cases/	
83	controls	

Small,	nonsignificant	difference	in	
depression/anxiety	at	admission	

Day	et	al.	2011	 TerDary	
Hospital	

Cohort	of	
28,564		

40%	more	diagnoses	of	depression	
No	difference	in	diagnosis	of	anxiety	



Psychology	of	IsolaDon	

Sejng	 Design	 Effect	

Kennedy	&	
Hamilton	1997	

Spinal	Cord	
rehab	unit	

16	cases/	
16	controls	

85%	believed	CP	limited	rehab,	More	
Anger	
12.3	vs.	16.5	depression	scores	(NS)	

Gammon	1998	 Wards,	3	
hospitals	

20	cases/	
20	controls	

30%	higher	depression	and	anxiety	scores	

Tarzi	et	al	2001	 Rehab	unit	 20	cases/	
20	controls	

33%	vs.	77%	depression	
8.6	vs.	15	anxiety	scores	

Wassenberg	et	
al.	2010	

TerDary	
Hospital	

42	cases/	
84	controls	

Small,	nonsignificant	difference	in	
depression/anxiety	at	admission	

Day	et	al.	2011	 Veterans	
Hospital	

20	cases/	
83	controls	

Small,	nonsignificant	difference	in	
depression/anxiety	at	admission	

Day	et	al.	2011	 TerDary	
Hospital	

Cohort	of	
28,564		

40%	more	diagnoses	of	depression	
No	difference	in	diagnosis	of	anxiety	

Cross-sec,onal	studies.	Studies	have	not	controlled	for	
baseline	characteris,cs	and	underlying	disease	severity	

Isolated	pa,ents	are	sicker	independent	of		
contact	precau,ons	exposure	



PaDents	on	contact	precauDons	are	not	
more	likely	to	develop	depression	or	anxiety	

!  ProspecDve	cohort	of	medical/surgical	paDents	
! Matched	on	hospital	ward	and	month	

!  148	exposed	(contact	precauDons)	vs	148	controls	

!  Enrolled	on	admission	
! 36-item	quesDonnaire	
! Medical/Psychiatric	history	
! Hospital	Anxiety	and	Depression	Scale	(HADS)	
! Visual	analog	mood	scales	(VAMS)	

Day HR et al. ICHE March 2013 
FOR MORE INFO... 



Stable	Depression	Symptoms	with	CP	
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Stable	Anxiety	Symptoms	with	CP	
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Contact	PrecauDons	Associated	
with	Fewer	Adverse	Events	

Croft LD etc., ICHE November 2015 
FOR MORE INFO... 



USE	CONTACT	PRECAUTIONS	–	NO	FEAR	

! Hand	hygiene	compliance	remains	poor	
! Contact	PrecauDons	80-100%	effecDve	in	reducing	hand	
contaminaDon	

!  Contact	PrecauDons	oaen	bundled	with	acDve	
surveillance,	but	are	effecDve	alone	
! Data	strongest	for	MRSA	(also	VRE,	Acinetobacter)	

!  Side-effects	greatly	overblown	
!  Longer,	less	frequent	HCW	visits	could	be	beneficial	
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Thank	you	



Thank	you	–	QuesDons?	

! Hand	hygiene	compliance	remains	poor	
! Contact	PrecauDons	80-100%	effecDve	in	reducing	hand	
contaminaDon	

!  Contact	PrecauDons	oaen	bundled	with	acDve	
surveillance,	but	are	effecDve	alone	
! Data	strongest	for	MRSA	(also	VRE,	Acinetobacter)	

!  Side-effects	greatly	overblown	
!  Longer,	less	frequent	HCW	visits	could	be	beneficial	

QUESTIONS?	@eliowa	eli-perencevich@uiowa.edu	
stopinfecDons.org	



















































































































September 28   (Free Teleclass – Broadcast live from the annual conference of the  
 Infection Prevention Society – www.ips.uk.net) 
 USING SCIENCE TO GUIDE HAND HYGIENE SURVEILLANCE AND 
 IMPROVEMENT 
 Prof. Eli Perencevich, University of Iowa 

September 29  ADHERENCE ENGINEERING TO REDUCE CENTRAL LINE 
 ASSOCIATED BLOODSTREAM INFECTIONS 
 Prof. Frank Drews, University of Utah 

October 13  UPDATE ON STRATEGIES FOR CLEANING AND DISINFECTION OF  
 ENVIRONMENTAL SURFACES IN HEALTHCARE 
 Prof. John Boyce, J.M. Boyce Consulting 
 Sponsored by Sealed Air Diversey Care (www.sealedair.com) 

October 19  (South Pacific Teleclass) 
 TECHNOLOGY FOR MONITORING HAND HYGIENE IN THE 21ST  
 CENTURY – WHY ARE WE USING IT? 






