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Preamble	– the	presenter

Takes	part	in	devising	guidance	– always	aiming	for	the	ideal	situation
Advises	and	investigates	on	outbreaks	of	infection	– often	far	from	ideal	

The	approach	for	this	presentation	– I	will	try	to	outline	the	ideal,	but	also	give	ideas	of	the	
relative	value	of	measures.
Ø Often	the	more	resource-intense	measures	are	relatively	low	payback	interventions	and	

the	more	affordable	measures	yield	good	results.	

I	have	no	conflict	of	interests

One	point	of	definition:		I	will	be	using	“decontamination”	to	mean	any	process	or	sequence	
of	processes	that	make	a	reusable	medical	device	safe	for	reuse	– cleaning,	cleaning	+	
disinfection,	cleaning	+	sterilization,	cleaning	+	disinfection	+	sterilization.	

Preamble	– The	problem

Hospital	design	– Planning	a	facility	that	will	serve	its	purpose	for	the	next	30	– 50	years	is	
impossible.		No	ideal	approach	– just	looking	for	the	least	worst.

What	will	change?

The	services	and	interventions,	but	also	the	microbial	challenges.	

The	concept	of	a	“hospital	biome”?	

Ø I	am	sceptical	when	it	comes	to	the	dry	environment	– this	is	just	transient	
contamination

Ø I	believe	it	when	focussed	on	the	wet	environment	– more	from	my	co-presenters	in	
this	session
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Design	for	IPC	in	“unconventional”	locations

This	presentation	will	focus	on	those	areas	of	healthcare	not	normally	covered	in	sufficient	IPC	
detail	in	guidance.

First:

Operating	room	surgical	instrument	“preparation”	areas	– those	areas	where	sterile	instruments	
are	unpacked	and	prepared	for	use:	“layup”.		

In	UK	use:	“preparation”	or	“prep”	rooms.

Much	detail	on	ORs,	little	on	prep	rooms
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A	critical	purpose	of	OR	suite	ventilation	is	to	keep	exposed	instruments	clean

Probably	the	majority	of	airborne	
bacteria	that	end-up	in	a	surgical	wound,	
do	so	via	exposed	instruments.
Anywhere	that	sterile	instruments	are	
exposed	should	be	ventilated	to	be	at	
least	as	clean	as	the	OR

OR	suites	– layup	for	conventional	and	laminar	flow	ventilation

Ø In	conventional	(i.e.	non-laminar	flow)	ORs,	either	
the	preparation	room	is	ventilated	to	the	same	
standard	as	the	OR,	or	layup	occurs	in	the	OR.

Ø For	ultraclean		ventilated	(“laminar	flow”)	ORs,	layup	
should	occur	under	the	ultraclean	airflow.	

Ø If	that	is	not	possible,	consider	horizontal	
laminar	flow	in	the	preparation	room
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Interventional	imaging	and	minimally	invasive	surgery

These	are	surgical	procedures	that	have	“evolved”	via	a	different	route.
Many	facilities	not	ventilated	to	any	particular	standard.
Just	because	there	is	no	effective	wound	does	not	mean	there	is	no	
exposure	to	airborne	microbes	via	the	instruments	used,	but	generally	
use	individually	packed	items	opened	immediately	before	use.	
UK	Healthcare	Infection	Society	guidance	that	these	should	have	
ventilation	that	gives	15	air	changes	per	hour

Minor	surgical	procedures	

Poor	definition	but	“those	that	are	carried	out	under	local	anaesthesia	and	
that	are	superficial.	The	operative	site	is	usually	limited	in	size	by	whether	it	
can	be	anaesthetized	locally.”	is	a	reasonable	place	to	start	– but	exclude	
intraocular	procedures.	

Here	airborne	contamination	with	skin	microbes	is	not	a	particular	problem.	

Can	be	naturally	ventilated	rooms	(opening	windows	with	fly	screens),	
cleanable	surfaces,	dedicated	sterile	instrument	store.	
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Guidance	on	facilities	for	minimally	invasive	and	minor	surgery	is	freely	
available	on	the	Healthcare	Infection	Society	website

.

ORs	in	specialist	burns	units

In	the	UK,	specialist	burns	units	often	have	their	own	OR	on	the	unit	– debridement,	skin	grafts	
and	dressings	changes

With	burns,	the	skin	flora	dispersed	from	the	staff	is	of	minimal	risk	to	a	burns	patient

It	is	probable	that	there	is	significant	aerosolisation of	the	bacteria	infecting/colonising	during	
surgical	procedures/dressings	changes

The	main	task	in	a	burns	OR	would	be	to	prevent	these	aerosols	flushed-out	into	common	wards	
area	– as	would	happen	with	standard	OR	ventilation.

Consider	burns	ORs	being	designed	with	negative	pressure	ventilation

Will	still	get	dilution	of	airborne	contaminants	for	the	safety	of	subsequent	patients	and	dilution	
of	anaesthetic	gases,	but	no	escape	of	aerosols	into	common	ward	areas

Currently	the	topic	of	a	Healthcare	Infection	Society	working	group.
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..

Isolation	of	infectious	patients:	“source	isolation”

The	vast	majority	of	“isolation”	is	procedural	(isolation	of	the	microbes	rather	than	the	patient)	
– the	facility	has	to	enable	and	encourage	good	procedures.	

Ø Lobbies	– for	storage	and	disposal	of	PPE,	and	handwashing.		Useful	space	but	negotiable.

Ø Shower/toilet	– higher	priority	(except	for	immobile	ITU	patients)
Ø can’t	isolate	a	patient	with	highly	resistant	Enterobacteriaceae adequately	if	they	

have	to	use	a	communal	toilet
Ø commode	decontamination	can	be	poor	QA	
Ø bedpans	usually	need	to	be	transported	to	a	different	location	for	disposal	– with	

same	gloves	on	staff	hands	(no	5	moments	of	glove	hygiene)	
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Isolation	of	airborne	infectious	patients:	“airborne	isolation”

Need	to	ensure	all	gaps	in	a	patient	room’s	integrity	do	not	leak	out	to	adjacent	
occupied	spaces

Negative	pressure	– more	air	extracted	than	supplied,	deficit	made	up	by	air	coming	in	
through	gaps

Also	a	high	turnover	of	air	to	dilute	infectious	particles	in	the	air

Comparatively	easy	to	do	if	there	is	a	mechanical	ventilation	system

In	resource	limited	areas	where	this	is	not	practical,	local	extract	should	be	possible
Ø Local	ducted	extract,	or	fan	in	wall	or	window.
Ø Only	staff	should	have	control	of	that	fan
Ø No	opening	windows

Protective	isolation

Most	protection	of	patients	is	procedural
A	small	number	of	highly	neutropenic	patients	need	protection	against	inhalation	of	fungal	spores	–
one	of	the	few	occasions	when	patients	need	protection	against	the	environment	outside	the	
hospital
Air	to	their	rooms	supplied	via	HEPA	filter;	more	air	supplied	than	extracted	(“positive	pressure”)	so	
gaps	leak	outwards	preventing	ingress	of	unfiltered	air
Ø Positive	pressure	without	HEPA	filtration	is	pointless
Ø The	air	change	rate	is	irrelevant	– the	ventilation	is	to	exclude	not	dilute
As	these	are	usually	cohortable patients,	e.g.		bone	marrow	transplant,	can	put	HEPA	filters	in	the	air	
handling	unit	so	the	whole	ward	can	be	free	of	fungal	spores
Air	passes	from	patient	room,	out	into	common	ward	spaces	and	then	out	into	the	rest	of	the	
hospital	
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Endoscopy	procedure	rooms

Much	guidance	says	that	these	should	be	at	positive	pressure	to	protect	the	patient

Not	sure	how	this	protects	patients	and	against	what?

For	lower	GI	endoscopy,	no	airborne	risk	to	patients	and	negative	pressure	would	contain	
smells

For	those	bronchoscopies	where	there	may	be	a	TB	risk,	negative	pressure	in	both	the	
procedure	and	the	recovery	area	would	contain	infectious	aerosols.	

Endoscope	decontamination	areas

Need	to	have	a	clear	sequential	flow	from	dirty	to	clean,	with	no	cross	over	– to	prevent	
recontamination.

These	do	not	need	special	ventilation	to	control	microbial	contamination	(but	may	do	if	toxic	
vapours	from	the	disinfectant)

Ideally	2	rooms,	with	pass-through	endoscope	washer-disinfectors

Still	possible	to	use	1	room	dedicated	to	decontamination,	but	staff	behaviour	becomes	much	
more	critical.	

Decontamination	is	far	more	difficult	to	do	in	the	procedure	room	– not	recommended
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Intracavity	ultrasound	devices	– transvaginal,	transrectal	and	
trans(o)esophageal (TOE/TEE)	probe	decontamination

These	are	less	complex	than	endoscopes	(no	lumens),	but	still	present	difficulties

Currently	their	decontamination	is	usually	at	the	point	of	use	and	poorly	controlled

TOE/TEE	probe

Probe	insertion	tube	immersible but	
not	angulation	wheels	or	plug	body,	
unlike	endoscopes	where	they	are	
totally	immersible.		
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My	first	encounter	with	TOE/TEE	probes .

Then
.
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2	subsequent	publications

European	Journal	of	Echocardiography	
(2011)	12;	i17	– i23

Intracavity	probe	decontamination	– the	future

Ø Covers/sheathes	can	not	be	relied	on	to	protect	the	
probe.		Areas	not	covered	will	make	contact	with	user’s	
contaminated	hands

Decontamination	of	the	probe	(typically	transvaginal	and	
transrectal)	when	still	connected	to	its	associated	equipment	
is	likely	to	be	poor	QA
There	need	to	be	adequate	facilities	for	probe	
decontamination,	either	at	the	location	of	use	or	
elsewhere.
Ø As	with	endoscopes,	there	needs	to	be	a	defined	dirty	to	

clean	flow.	Preferably	good	facilities	to	clean,	then	
controlled	disinfection

Some	automated	systems	do	not	disinfect	the	whole	probe	
including	parts	that	do	not	make	patient	contact;	still	need	a	
manual	element	for	these.	
Redesigning	the	probes	so	that	they	are	fully	immersible
would	be	a	major	step	forward
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Neonatal	intensive	care	units

Incubator	decontamination
To	dismantle,	clean	and	disinfect	an	incubator	
and	associated	components	(mattress,	leads,	
stethoscope	etc.)	in	a	clear	dirty	to	clean	flow	
requires	a	lot	of	work	space.
In	a	typical	UK	NICU,	there	are	occasions	when	
several	incubators	will	need	to	decontaminated	
in	a	short	time	
The	facility	in	which	this	is	done	is	almost	
always	too	small	and	has	insufficient	space	for	
optimal	decontamination
This	is	not	high	technology	and	does	not	differ	
much	between	health	economies
This	requirement	should	be	considered	as	a	
fundamental	design	parameter

Dirty	utility	(“sluice”)	rooms

Used	for	disposal	of	body	fluids,	disposal	or	
decontamination	of	bedpans	and	urinals,	
decontamination	and	storage	of	commodes,	usually	other	
storage	as	well,	some	point-of-use	tests	(e.g.	urine	
dipsticks)	and	temporary	storage	of	waste

Problem	1	– These	are	rarely	large	enough.		Disassembly	
and	decontamination	of	commode,	plus	their	storage,	
requires	space

Problem	2	– Contaminated	gloved	HCW	hand	opening	
sluice	room	door	– common	contact	point.		Solution	
unclear	– non-touch	door	opening?		Sluice	room	with	no	
door?	

In	an	era	of	multi-resistant	Enterobacteriaceae,	these	
rooms	have	become	far	more	important.	
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The	Healthcare	Infection	Society	as	a	resource

https://www.his.org.uk/	

Has	freely	available	resources	–

Ø HIS	guidelines

Ø other	UK	resources

Ø “IPC	in	5”	– 5	minute	digested	presentations	from	the	HIS	trainee	program

Risks	and	Competing	Priorities	
in	Water	Management

Karren	Staniforth,	Clinical	Scientist
Nottingham	University	Hospitals,	UK
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Overview,	Aims	and	Conflicts	of	Interest

The	presenter:	a	Clinical	Scientist	working	within	the	Infection	Prevention	and	
Control	Team	of	a	large	teaching	hospital	in	the	UK

The	Approach	and	aim	of	this	presentation	is	to	demonstrate,	through	various	
examples,	evidence	that:
• Potentially	infectious	organisms	are	present	wherever	there	is	water	(unless	

this	is	sterile,	which	in	most	cases	it	is	not)
• Eradication	of	these	risks	may	not	be	possible	or	may	depend	on	actions	

which	produce	undesirable	consequences	
• Decisions	around	water	management	may	not	be	easy	or	clear-cut;	forcing	us	

to	balance	conflicting	risks
• Whilst	general	principles	are	discussed	every	situation	will	be	different

The	presenter	has	no	conflicts	of	interest	to	declare



Adapting IPAC in Unconventional Spaces
Peter	Hoffman,	Karenn Staniforth,	and	Dr.	Michael	Weinbren

Broadcast	live	from	the	2019	IPAC	Canada	conference

A	Webber	Training	Teleclass
www.webbertraining.com

16

Nottingham	University	Hospitals
https://www.nuh.nhs.uk says

• Serves	2.5	million	residents
• ~15,000	staff
• ~	90	Wards
• ~	1,700	beds
• ~	50	Operating	Theatres
• 3	sites,	City	Campus,	QMC	Campus,	
Rope	Walk
• Annual	income	of	£824million		(NHS	
Choices	2017)

- Plus	3-4	million	for	regional	specialist	units:

• Stoke,	Renal,	Neurology,	Cancer	
Services,	Major	Trauma,	Burns	and	
Plastics,	Orthopaedics,	Cardiac	Surgery,	
Haematology	and	BMT,	Obstetrics	and	
two	neonatal	units
• QMC	incorporates	the	Nottingham	
Children’s	Hospital

Jimma University	Hospital,	Ethiopia

NUH	has	had	a	partnership	with	The	Jimma University	
Hospital,	since	1993	and	many	staff	have	visited	to	share	
ideas

This	is	Christine	(NUH	Infection	Prevention	&	Control	
Nurse)	learning	about	water	management	at	the	Jimma
University	Hospital
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“Safe	to	Drink”	– Not	Sterile!



Adapting IPAC in Unconventional Spaces
Peter	Hoffman,	Karenn Staniforth,	and	Dr.	Michael	Weinbren

Broadcast	live	from	the	2019	IPAC	Canada	conference

A	Webber	Training	Teleclass
www.webbertraining.com

18



Adapting IPAC in Unconventional Spaces
Peter	Hoffman,	Karenn Staniforth,	and	Dr.	Michael	Weinbren

Broadcast	live	from	the	2019	IPAC	Canada	conference

A	Webber	Training	Teleclass
www.webbertraining.com

19



Adapting IPAC in Unconventional Spaces
Peter	Hoffman,	Karenn Staniforth,	and	Dr.	Michael	Weinbren

Broadcast	live	from	the	2019	IPAC	Canada	conference

A	Webber	Training	Teleclass
www.webbertraining.com

20

https://www.gov.uk/government/publications/addendum-to-guidance-for-healthcare-providers-on-managing-pseudomonas-published
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Areas 
positive

Areas 
Negative
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Is	it	just	“Older	
hospitals?”

Garvey et al., J Hosp Infect 2018
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Balancing	our	risks

Life	saving	surgery	with	an	increased	risk	of	infection	(and	patient	consent)

Patient	safety	or	pain	relief	(baths	and	bubble	tubes)

Automated	cleaning	versus labour	intensive	mopping

Clean	sheets	or clean	looking	sheets	and	heating	etc.
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Basic	Principles

• People	need	clean	safe	water,	bacteria	are	less	exacting	and	will	
contaminate	anything	which	contains	water
• Water	which	is	safe	to	drink	is	not	usually	sterile
• Keep	things	simple
• Keep	things	clean
• Consider	hygienic	design	and	maintenance	requirements
• Do	not	buy,	borrow,	accept	or	install	anything	
which	you	can’t	keep	clean	and	in	good	working	order
• Know	your	most	vulnerable	patients?

Summary
• However	rapidly	we	adapt	our	environment	the	microbes	will	easily	
keep	up
• Antimicrobial	resistance	makes	water	management	(and	cleaning)	
more	important	then	ever	but…

-Resistant	organisms	could	be	the	key
Highlighting	routes	of	transmission	
which	historically	went	unnoticed

If	the	water	is	not	safe	then	stick	to	alcohol:-
Can	we	design-out	our	non-essential	water	risks…
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Unusual	organisms
Stenotrophomonas
Elizabethakingia
Cupriavidus

Atypical	mycobacteria
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