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Negative-pressure wound 
therapy to prevent SSI 



Prophylactic (or closed incision) negative 
pressure wound therapy (pNPWT)  
	
Prophylac+c	use	of	NPWT	to	prevent	SSI.		
	



pNPWT 
NPWT	has	been	used	since	late	1990s:	

•  open	bone	fractures,	
•  diabe+c	ulcers,	
•  Management	of	the	open	abdomen	

(Journal	of	Plas+c,	Reconstruc+ve	&	Aesthe+c	Surgery	2017;	70:	1028-37)	
	

pNPWT	is	rela+vely	new.	
	
• Objec+ve	of	metaanalysis:	systema+cally	review	the	available	
literature	on	pNPWT	in	terms	of	reducing	SSI	in	all	types	of	surgery.	

De	Vries	et	al.	A	systema+c	review	and	meta-analysis	including	GRADE	qualifica+on	of	the	risk	of	surgical	site	infec+ons	aZer	prophylac+c	nega+ve	pressure	wound	
therapy	compared	with	conven+onal	dressings	in	clean	and	contaminated	surgery.	Medicine	2016;	95:	36	
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OR:	0.30	(95%	CI:	0.22–0.42;	P<0.0001)	
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Global	Guidelines	for	preven+on	of	SSIs		
Commissioned	by	WHO	
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Bundles? 



What is a bundle? 

“Bundle”	is	an	evidence-based	process	of	providing	care	that	
typically	includes	3	to	5	specific	prac+ces	that,	if	performed	
collec+vely	and	reliably,	have	been	proven	to	improve	pa+ent	
outcomes.		

Boque	&	Boque.	Crit	Care	Nurs	Clin	North	Am.	2017	Jun;29(2):217-231	
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Ques4onnaires	
2,186	HCWs	(nurses,	physicians,	nursing	trainees	and	medical	residents)	
CLC	inser+on,	correct	answers:	

•  99%	for	ques+ons	on	hand	hygiene;		
•  70%	on	skin	prepara+on;		
•  96%	on	the	use	of	mask,	sterile	gown,	sterile	gloves;		
•  85%	on	the	use	of	sterile	full	body	drapes;		
•  74%	on	the	choice	of	inser+on	site.	

	CLC	care,	correct	answers:		
•  96%	for	ques+ons	on	hand	hygiene;		
•  92%	on	hub	disinfec+on;		
•  61%	on	early	catheter	removal	
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Interven4ons	suggested	by	the	hospitals	
	
1.  provisioning	and	reinforcement	of	use	of	alcohol	hand	rubs;	
2.  implementa+on	of	catheter	inser+on	kits;		
3.  provision	of	alcohol	wet	wipes	for	disinfec+on	of	catheter's	hub;		
4.  training	of	HCW	on	the	appropriate	choice	of	inser+on	site,	skin	

prepara+on	and	catheter	care;		
5.  implementa+on	of	rou+ne	use	of	peripherally	inserted	central	

catheters	(PICC)	
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Factors	associated	with	reduc4on	of	BSI	rates:	
	
1.  observa+on	period	(p<0.001),		
2.  ini+al	CLABSI	rates	(p<0.001),	and		
3.  implementa+on	of	the	use	of	the	PICC	(p<0.01)		
	
	
Addi+onal	dispensers	of	alcohol	hand	rubs	was	not	associated	with	
reduc+on	of	rates	(p=0.38).		
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Lesson:	
	

Implementa+on	strategy	may	have	had	an	effect	
independently	of	the	specific	interven+ons.		
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Human difficulties and 
infection control 

 



Why do HCW know 
infection control practices 

but do not adhere? 

Assis	G,	Santos	RP,	Benute	GRG,	Moreko	MLT,	Pedroso	de	Lima	AC,	Singer	JM,	Padoveze	MC,	Lobo	RD,	Vidigal	C.	Levin	
AS.	Inves+ga+on	of	the	Human	Difficul+es	of	Health	Professionals	in	the	Prac+ce	of	Infec+on	Control	Related	to	Health	
Care			



Objective 

To	inves+gate	a	poten+al		correla+on	between:	
		

• Compliance	with	infec+on	control	prac+ces	by	ICU	HCW		
	

and		

• psychological	characteris+cs	

Search	for	poten4al	targets	for	interven4on	

Assis	G,	Santos	RP,	Benute	GRG,	Moreko	MLT,	Pedroso	de	Lima	AC,	Singer	JM,	Padoveze	MC,	Lobo	RD,	Vidigal	C.	Levin	
AS.	Inves+ga+on	of	the	Human	Difficul+es	of	Health	Professionals	in	the	Prac+ce	of	Infec+on	Control	Related	to	Health	
Care			



Hospital das Clínicas 

4	ICUs:		

•  Surgical	(16	beds),		
•  Infec+ous	Diseases	(ID)	(7	beds),		
• Medical/Pneumology	(8	beds),		
• Clinical	Emergency	(13	beds)	

Assis	G,	Santos	RP,	Benute	GRG,	Moreko	MLT,	Pedroso	de	Lima	AC,	Singer	JM,	Padoveze	MC,	Lobo	RD,	Vidigal	C.	Levin	
AS.	Inves+ga+on	of	the	Human	Difficul+es	of	Health	Professionals	in	the	Prac+ce	of	Infec+on	Control	Related	to	Health	
Care			



3 months: observation of practices 
Nursing	professionals	
• During	CVC	manipula+on:	

•  Hand	hygiene	before	the	procedure;	
•  Use	of	gloves	during	the	procedure;	
•  Disinfec+on	of	the	hub	with	alcohol;	
•  Hand	hygiene	aZer	the	procedure	

• During	CVC	dressing:	
•  Hand	hygiene	before;	
•  Use	of	sterile	gloves	
•  An+sepsis	of	the	dressing	site;	
•  Hand	hygiene	aZer	procedure.	

Assis	G,	Santos	RP,	Benute	GRG,	Moreko	MLT,	Pedroso	de	Lima	AC,	Singer	JM,	Padoveze	MC,	Lobo	RD,	Vidigal	C.	Levin	
AS.	Inves+ga+on	of	the	Human	Difficul+es	of	Health	Professionals	in	the	Prac+ce	of	Infec+on	Control	Related	to	Health	
Care			



Doctors	
Hand	hygiene	during	WHO’s	5	moments:	
	

•  Before	touching	a	pa+ent;	
•  Before	clean/asep+c	procedure;	
•  AZer	body	fluid	exposure;	
•  AZer	touching	a	pa+ent;	
•  AZer	touching	pa+ent’s	surroundings.	

3 months: observation of practices 

Assis	G,	Santos	RP,	Benute	GRG,	Moreko	MLT,	Pedroso	de	Lima	AC,	Singer	JM,	Padoveze	MC,	Lobo	RD,	Vidigal	C.	Levin	
AS.	Inves+ga+on	of	the	Human	Difficul+es	of	Health	Professionals	in	the	Prac+ce	of	Infec+on	Control	Related	to	Health	
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Next: psychological evaluation 
• Ra+onal	and	intui+ve	thinking	styles;		
•  Self-esteem	evalua+on;		
• Quality	of	life	assessment;		
•  Stress	assessment;		
• Personality	assessment.		

Done	by	professional	psychologists		

Assis	G,	Santos	RP,	Benute	GRG,	Moreko	MLT,	Pedroso	de	Lima	AC,	Singer	JM,	Padoveze	MC,	Lobo	RD,	Vidigal	C.	Levin	
AS.	Inves+ga+on	of	the	Human	Difficul+es	of	Health	Professionals	in	the	Prac+ce	of	Infec+on	Control	Related	to	Health	
Care			



. 
	

248 HCWs 

7,572		
Observa+ons	

3,256		
Doctors	

4,316		
Nursing	

Assis	G,	Santos	RP,	Benute	GRG,	Moreko	MLT,	Pedroso	de	Lima	AC,	Singer	JM,	Padoveze	MC,	Lobo	RD,	Vidigal	C.	Levin	
AS.	Inves+ga+on	of	the	Human	Difficul+es	of	Health	Professionals	in	the	Prac+ce	of	Infec+on	Control	Related	to	Health	
Care			



Compliance during CVC handling (Nursing personnel) 

RNs 
 

Hand hygiene before the 
procedure: 15.6% 

 

Use of gloves : 97.1% 

Disinfection of the hub 
with alcohol: 60.8%  

Hand hygiene after the 
procedure: 86.2% 

Nurse 
technicians 

 
Hand hygiene before the 

procedure: 
 11.4 % 

 

Use of gloves : 96.6% 

Disinfection of the hub 
with alcohol:  

49.1%  

Hand hygiene after the 
procedure: 78.8% 

Nurse 
assistants 

 
Hand hygiene before the 

procedure: 
 13.2% 

 

Use of gloves : 94.1 % 

Disinfection of the hub 
with alcohol: 63.2%  

Hand hygiene after the 
procedure 

: 82.4% 
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RNs 

Hand hygiene before 
the procedure:  

18.5% 

Use of gloves : 100% 

Antisepsis of the 
dressing site: 95.5%  

Hand hygiene after 
procedure: 99.8% 

Nurse 
technicians 

Hand hygiene before 
the procedure:  

9.6% 

Use of gloves : 98.1% 

Antisepsis of the 
dressing site: 89.7% 

Hand hygiene after 
procedure: 96.2% 

Nurse 
assistants 
Hand hygiene before 

the procedure:  
10.6% 

Use of gloves : 99.7% 

Antisepsis of the 
dressing site: 86.1%  

Hand hygiene after 
procedure: 99.5%  

Compliance during CVC dressing (Nursing personnel) Assis	G,	Santos	RP,	Benute	GRG,	M
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Compliance with hand hygiene during WHO’s 5 moments 

Infectious 
Diseases  

Before touching a 
patient: 9.1% 

After touching a patient: 
9.,8% 

After touching patient’s 
surroundings: 16.8%  

Before clean/aseptic 
procedure: 38.6% 

After body fluid 
exposure: 98.5% 

Clinical 
Emergency  

Before touching a 
patient: 2.0 % 

After touching a patient: 
95.2% 

After touching patient’s 
surroundings: 21.9%  

Before clean/aseptic 
procedure: 43.2% 

After body fluid 
exposure: 85.7% 

Medical/ 
Pneumology 

Before touching a patient: 
64.8% 

After touching a patient: 
90.8% 

After touching patient’s 
surroundings: 7.2%  

Before clean/aseptic 
procedure: 100% 

After body fluid 
exposure: 100% 

Surgical 

Before touching a 
patient: 10.6% 

After touching a patient: 
64.1% 

After touching patient’s 
surroundings: 5.1% 

Before clean/aseptic 
procedure: 100% 

After body fluid 
exposure: 100% 
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• Unit	(Medical/Pneumology	ICU	was	superior)	

• WHO’s	HH	Moment	(Compliance	aZer	pa+ent/fluids	was	superior)	

• High	self	esteem	

• Age	

Factors associated with compliance 
among doctors 
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Unit Self esteem Moment Odds 95%CI 
ICU (Surgical, Clinical 
Emergency and ID) 

Low/Normal Before touching patient 0.02 0.01; 0.04 

Before clean/aseptic procedure 0.96 0.59; 1.58 

After touching patient’s surroundings 0.11 0.07 ; 0.18 
After touching  patient/fluids 22.26 13.27 ; 37.32 

High Before touching patient 0.04 0.02; 0.08 

Before clean/aseptic procedure 1.83 1.02; 3.28 
After touching patient’s surroundings 0.21 0.12; 0.36 

After touching  patient/fluids 42.17 22.89; 77.68 

Calculate Odds Ratios 
Example: “Before touching a patient”  

 Comparing high self esteem with low/normal self esteem 
 OR: 0.04/0.02= 2  

Factors associated with compliance among 
doctors 

Median age: 30 years (exp(coef)= 1.11) 
 
Median agression score: 27 (exp(coef)= 1.06) 



Unit Self esteem Moment Odds 95%CI 
Medical/Pneumology 
ICU 

Low/Normal Before touching patient 0.19 0.07; 0.51 

Before clean/aseptic procedure 8.04 2.97; 21.79 

After touching patient’s surroundings 0.91 0.35; 2.39 
After touching  patient/fluids 185.59 66.98; 514.26 

High Before touching patient 0.36 0.14; 091 

Before clean/aseptic procedure 15.24 5.66; 41.02 
After touching patient’s surroundings 1.72 0.67; 4.4 

After touching  patient/fluids 351.62 127.29; 971.33  

Factors associated with compliance among 
doctors 

Calculate Odds Ratios 
Example: “After touching  patient/fluids”  

 Comparing high self esteem with low/normal self esteem 
 OR: 351.62/185.59= 1.89  

Median age: 30 years (exp(coef)= 1.11) 
 
Median agression score: 27 (exp(coef)= 1.06) 



Outline 
• Nega4ve-pressure	wound	therapy	to	prevent	SSI	
• Bundles	
• Human	difficul4es	and	infec4on	control	
•  Serious	electronic	games	



Serious games 
 

 
Games with the objective of learning and/or changing behaviour 



Serious games – Cpias Nouvelle Aquitaine experience 

 
p  2012 …Sarcoptes invasion (scabies) 
 
p  2013 …Flu.0 (Flu) 
 
p  2014 …Dojo résistance (XDR bacteria) 
 
p  2015…Code Name UTI (urinary tract infection)  

p  2017…I control (universal precautions) 
 

hkps://www.cpias-nouvelle-aquitaine.fr/serious_games/	9	

Dr	AG	Venier,	MD,	PhD	
Bordeaux,	France	
HAI	preven+on	center-–	Cpias	Nouvelle	Aquitaine	









What was the experience? 

•  Flu.0	
•  95%	learnt	at	least	something	
• Main	points	learned:	rapid	test	for	influenza	(32%)	and	addi+onal	
precau+ons	(19%)	

•  Thanks	to	the	game,	47%	of	physician/senior	nurses	and	80%	of	
nurses	students	declared	they	would	perform	beker.	



Results 

p=0.001 

264 physicians  (213 fellows), 62 senior nurses, 577 
nurse students 
 
Rate given to the game 7.9/10 

19	
Dr	AG	Venier,	MD,	PhD	
Bordeaux,	France		
HAI	preven+on	center-–	Cpias	Nouvelle	Aquitaine	



Does it work? 
•  Systema+c	review	
•  48	ar+cles	evalua+ng	42	games	

•  4	games	and	2	genres	in	2007	
•  42	games	and	8	genres	in	2014	

• Many	fields:	administra+ve	management,	pediatrics,	nursing,	
geriatrics,	clinical/preclinical	educa+on,	pathology,	resuscita+on,	
radiology,	surgery,	neurology,	pharmacy,	obstetrics/gynecology	

Wang.	Simula+on	in	Healthcare	2016;	11:	41-51	
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Wang.	Simula+on	in	Healthcare	2016;	11:	41-51	



Does it work? 

•  19	studies	evaluated	if	the	games	improved	skills	or	knowledge	
• Only	2	did	not	find	a	significant	improvement.	

• Heterogeneity	of	studies	did	not	allow	analysis	

	

Wang.	Simula+on	in	Healthcare	2016;	11:	41-51	
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Does it work? 

	
“For	serious	games	to	con8nue	its	growth	in	training	health	care	
professionals,	work	must	be	done	to	build	and	empirically	verify	
organiza8onal	frameworks	for	their	development,	evalua8on,	and	
distribu8on”	

Wang.	Simula+on	in	Healthcare	2016;	11:	41-51	



Obrigada	


