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Overview

• Why?

• Causes

• Strategies	to	prevention	HAP	

• Challenges	and	opportunities	for	HAP	prevention	and	future	work

4



Why?	- Frequency

• Pneumonia	=	21.4%	of	HAIs	in	acute	care	
hospitals
• 60%	not	related	to	ventilation	(Magill	et	al,	2018)

• Pneumonia	=	3.7%	of	HAIs	in	long	term	care	
facilities	
• Other	RTI	22%
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Why?	- Burden
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Why?	- Burden
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Why?	– Morbidity	and	mortality	

• HAP	(NV-HAP)	is	also	associated	with	increased	length	of	stay	in	
hospital	and	increased	patient	morbidity	and	mortality

• 19%	of	patients	with	HAP	required	transfer	into	an	intensive	care	unit	(ICU)
(Baker	&	Quinn,	Am	J	Infect	Control	2018;46:2-7)

• Mortality	18%
(Davis	&	Finley,	Pennsylvania	Patient	Safety	Authority.	Patient	Saf Advis
2012;9:99-105)

• Patients	with	HAP	are	eight	times	more	likely	to	die	in	hospital,	than	similar	
patients	without	HAP

(Micek et	al,	Chest	2016;150:1008-14)
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Why?	– Morbidity	and	mortality	

• Retrospective cohort study with propensity 
score matched populations (NV-HAP vs no 
NV-HAP

• NV-HAP occurred in 0.6% of admissions 

• Mean LOS 26.3 days for NV HAP (6.7 
days  other HAP)

• 30-day mortality was 18.4% (4.5% other 
HAP), 

• 1 year mortality was 47.8% (21.4%  other 
HAP)

• Inpatient sepsis occurred in approximately 
20% of NV-HAP admissions
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Why?	– Antimicrobial	resistance	

• HAP	is	a	most	common	HAIs	and	is	responsible	for	a	large	proportion	
of	inappropriate	antimicrobial	use
• 24.8%	of	antimicrobial	prescribing	of	HCA	pneumonia	was	inappropriate	
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Pathogenesis	

• HAP	occurs	because	of	aspiration	of	the	patients’	own	oropharyngeal	
material,	with	hospital	respiratory	pathogens	more	commonly	found	
in	the	mouths	of	those	who	are	unable	to	clear	secretions

(Ewan	V,	et	al,	Age	and	ageing	2017;46:352-8)
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Risk	factors

• Frailty	

• Age

• Male

• Swallowing	difficulties

Disclaimer

• Incidence	vs	prevalence

• Studies	not	been	designed	to	
answer	this	question
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Risk	factors

163,000	admissions;
Rate	4.5/10,000	patient	days

Male,	age	bronchitis,	heart	failure,	immunosuppressed	
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Strategies	to	prevention	HAP
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Strategies	to	prevention	HAP:	Systematic	review
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RCT	
• 4	professional	care
• 2	physical	activity

RCT
• 3	in	NH
• 3	in	hospital

15	articles
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Oral	care:	No	RCT
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Prevention:	Oral	care

Significant	heterogeneity	
in	interventions
- Type
- Frequency
- Antiseptic	
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Prevention:	Oral	care

• Unsurprisingly,	evidence	suggests	that	improving	oral	care	may	reduce	
the	incidence	of	HAP

(Pássaro L,	et	al,	Antimicrob Resist	Infect	Control	2016;5:43)

• Improvements	in	oral	care	are	considered	a	modifiable	risk	factor	for	HAP	
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Prevention:	Oral	care

• Effectiveness	of	standardised	oral	
care

• Oral	care				
• 0.95	to	2.25	/	day

• NV-HAP	incidence	rate
• 82%

American Journal of Nursing (2021)

Karen K. Giuliano, Daleen Penoyer, Aurea 
Middleton, Dian Baker
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The	challenges	with	oral	care
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The	challenges	with	oral	care

• While	oral	care	may	seem	deceptively	simple	in	terms	of	base	care	
provision,	hospital	and	nursing	services	struggle	to	provide	effective	
oral	care	delivery	with	high-reliability.	

• Barriers	to	oral	care	include:
• (1)	the	perception	that	oral	care	is	an	optional	daily	care	activity	for	patient's	
comfort
• (2)	hospitals	supply	inadequate,	poorly	designed	oral	care	materials,	and
• (3)	hospitals	are	not	required	to	monitor	the	incidence	of	NV-HAP.	

• Munro,	S.,	&	Baker,	D.	(2018).	Reducing	missed	oral	care	opportunities	to	prevent	
non-ventilator	associated	hospital	acquired	pneumonia	at	the	Department	of	
Veterans	Affairs.	Applied	Nursing	Research,	44,	48-53. 22



Podcast	on	infection	control	matters:	HAP

• “The	human	and	financial	cost	of	
HAP”

Professor	Dian	Baker

• “Mouth	care	matters”

Dr	Mark	Garvey

Podcast:	Free,	not	sponsored,	no	ads
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Other	considerations

We	know	oral	care	is	sub-standard,	and	improving	oral	care	is	hard

Variation	in

ü Type	of	oral	care
üProducts	used
üFrequency	
üDocumented	practices
üStaff	performing
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Other	considerations

§ Aggressive	oral	care	
§ Non	randomised	trial
§ No	difference	in	
pneumonia	found

§ Tooth	brushing	rates	
increased	but	fell	short	of	
protocol	frequency

§ Average	1.2	to	1.6	day	
(goal	3	times	a	day)

We	know	oral	care	is	sub-standard,	and	improving	oral	care	is	hard
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Prevention:	Dysphagia

• Non-randomised	studies	used	dysphagia	screening	as	the	primary	
method	for	NV-HAP	prevention

• dysphagia	screening	test	was	applied	to	all	acute	stroke	patients	in	the	
emergency	department.	

• a	nurse-led	bedside	dysphagia	screen	and	a	rapid	clinical	swallow	undertaken	
by	a	speech	pathologist

(Schrock	et al.,	2018;	Titsworth et al.,	2013)
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Prevention:	Movement

• Studies	that	involve	a	form	of	physical	activity	as	a	way	of	reducing	the	
incidence	of	NV-HAP
• effect	of	turning	and	passive	mobilisation	on	patients	with	acute	ischemic	
stroke	(TurnMob study)	(Cuesy et al.,	2010)	(RCT)

• pre-operative	patient	education,	early	ambulation	and	self-directed	breathing	
exercises,	and	additional	pre-operative	physiotherapy	(Boden	et al.,	2018)	(RCT)

• physiotherapy-based	intervention	that	involved	early	mobilisation	in	patients	
following	a	hip	fracture	(Stolbrink et al.,	2014	)
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Diagnosis
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Diagnosis

Used	different	definitions	for	determining	cases	of	NV-HAP,	including	

vChest	radiography	with	clinical	symptoms	of	pneumonia

vAdministrative	coding	data

vClinical	Pulmonary	Infection	Score

vCenters for	Disease	Control	and	Prevention	(CDC)	definition

vNational	professional	guidelines

vLess	clear	or	did	not	specify	the	diagnostic	approach
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Diagnosis
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Take	home	messages	

• Oral	care

• Dysphagia

• Mobilisation	

• Scannapieco,	F.	A.,	Giuliano,	K.	K.,	&	Baker,	D.	(2022).	
Periodontology	2000,	89(1),	51-58. 31



Other	considerations
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Other	considerations

Study	designs	are	a	challenge

Sample	
size

Randomisation

Outcomes

Consent
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Opportunities

• Epidemiological		understanding

• Baseline	oral	care	look	like	and	
how	can	we	improve	oral	care?

• Baseline	patient	movement
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