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Introduc)on	

•  Burn	
•  Severe	trauma	
•  Fourth	most	common	trauma	type	in	the	world,	ge;ng	behind	
traffic	accidents,	crashes	and	interpersonal	violence	

•  Social,	economic	and	public	health	repercussions	
•  Great	complexity	
•  Treatment	difficult	(mul)disciplinary)	
•  High	rates	morbimortality	

Carolina	Oliveira	de	Souza:	Caracterização	do	perfil	epidemiológico	dos	
queimados	do	Brasil:	Revisão	sistemá*ca	da	literatura,	2016	



Brazil	

•  Brazil	now	has	
•  55	hospitals	for	burn	aGendance	
•  20	located	in	São	Paulo	

•  7	located	at	county	(4	state,	1	municipal,	2	private)	
•  13	located	outside	

Brasil,	Ministério	da	Saúde	–	Hospitais	credenciados	para	atendimento	de	
queimaduras	disponível	em	www.saude.gov.br			

In	2013	there	were		1144	burn	deaths	

Datasus.	Brasil:	Dados	de	mortalidade.	2013.	Disponível	em:	hVp://www2.datasus.gov.br/DATASUS/index.php?area=01	



Brazil	
Carolina	Oliveira	de	Souza:	Characteriza*on	of	the	epidemiological	profile	of	

the	burn	pa*ents	in	Brazil:	systema*c	review	of	the	literature,	2016	



Brazil	
•  Mean	age	=	20	and	30	years	for	adults	and		below	9	years	for	
children	

•  Only	1	study	researched	incidence	according	to	the	month	
(June	more	incidence	due	to	par)es)		

•  Areas	most	affected	were	thorax	and	upper	limbs		
•  The	most	prevalent	e)ological	agents	were	flammable	liquids	
and	scald,	but	in	cases	of	self-extermina)on	the	direct	flame	
was	the	most	predominant.		

•  The	total	body	surface	area	(TBSA)	range	for	14	to	20%	
•  Depth	of	the	burn	more	prevalent	were	1º	and	2º	degrees	
•  Most	burns	are	accidental	and	occur	at	home	

Carolina	Oliveira	de	Souza:	Caracterização	do	perfil	epidemiológico	dos	
queimados	do	Brasil:	Revisão	sistemá*ca	da	literatura,	2016	



Classifica)on	of	Burn	Wounds	

•  Depth	
•  1º,	2º,	3º,	4º	degrees	

•  Extension	
•  Total	body	surface	area	
(%)	

	
	
	
•  Inhalatory	injury	
•  Politrauma		

Journal	Of	Wound	Care	Vol	26,	No	1,	January	2017		



Burn	Severity	
Condi*ons	that	classify	severe	burn:		
•  Extension	greater	than	20%	TBSA	in	adults.		
•  Extension	greater	than	10%	TBSA	in	children.		
•  Age	less	than	3	years	or	greater	than	65	years.		
•  Presence	of	inhala)on	injury.		
•  Politrauma	and	associated	prior	diseases.		
•  Chemical	burn.		
•  Electrical	trauma.		
•  Noble	/	special	areas	(perineum).		
•  Violence,	ill-treatment,	self-extermina)on	(suicide).	

Ministério	da	Saúde	
Car*lha	para	tratamento	de	emergência	das	queimaduras,	2012	



Severity	

Complica)ons	

Shock	 Infec)on	
Hydroelectroly)c	

Disorder	
Respiratory	

faliure	

Besides	the	loss	of	skin	func)on,	burn	injury	provokes	an	inflammatory	response	
leading	to	a	state	of	immunologic	dysfunc)on.		

As	a	consequence,	burn	pa*ents	are	at	high	risk	of	infec*on		



Infec)on	x	Mortality	
•  Pa)ents	with	TBSA	>	40%	
•  75%	die	due	to	infec)on	

•  Mortality	=>	has	been	decreasing	
•  New	tecnologies	
•  Early	surgical	procedures	
•  Medicines/Treatments	

	
•  Challenges	?		



Challenges	

•  Diagnosis	of	burn	infec)on		
•  Clinical	criteria		
•  Microbiological	criteria		

•  Use	of	an)sep)cs	/	an)microbials		
•  Topic		
•  Systemic	(prophylac)c)		

•  Contact	Precau)ons	
•  Therapeu)c	drug	monitoring	of	an)microbials	
•  Selec)ve	diges)ve	decontamina)on	(SDD)		



Clinical	Criteria	–	Wound	Burn	
Signs	and	Symptoms	of	Burn	Infec)on:		
•  Change	in	the	color	of	the	lesion.		
•  Edema	of	edges	of	the	wounds	or	the	affected	body	segment.		
•  Deepening	of	the	lesions.		
•  Change	of	odor	(foul	smell).		
•  Early	dipping	of	dry	eschar	and	transforma)on	into	damp	
eschar.		

•  Bleeding	under	the	eschar.		
•  Celluli)s	around	the	lesion.		
•  Vasculi)s	inside	the	lesion	(reddish	spots).		
•  Increased	or	modified	painful	complaint.	

Ministério	da	Saúde	
Car*lha	para	tratamento	de	emergência	das	queimaduras,	2012	



Some)mes	difficult	!	



How	about	Microbiological	Criteria	?	

Ra*onal	
•  Use	 of	 burn	 wound	 biopsies	 for	 histological	 and	 quan)ta)ve	
assessment	 of	 the	 burn	 wound	 originates	 from	 Teplitz	 et	 al	
(1964	!!!)	

•  Using	 a	 rat	 model,	 he	 found	 that	 increasing	 numbers	 of	
Pseudomonas	 aeruginosa	 on	 a	 burn	 wound	 were	 followed	 by	
invasion	of	the	underlying	viable	)ssue	and	clinical	infec)on.		

•  A	 clinical	method	 for	 quan)ta)ve	 biopsy	 in	 burns	 pa)ents	 was	
first	described	by	Loebl	et	al.	and	subsequently	modified	(1974	!)		

•  Consequently,	 exist	 a	 variety	 of	 quan*ta*ve	methods,	 but	 no	
universally	accepted	as	a	‘gold	standard’.		

Teplitz	C,	Davis	D,	Mason	AD,	Moncrief	JA.	Pseudomonas	burn	wound	sepsis.	I:	pathogenesis	of	experimental	pseudomonas	burn	wound	sepsis.	J	Surg	Res	1964;4:200–16.	
Loebl	EC,	Marvin	JA,	Heck	EL,	Curreri	W,	Baxter	CR.	The	use	of	quan*ta*ve	biopsy	cultures	in	bacteriologic	monitoring	of	burn	pa*ents.	J	Surg	Res	1974;16:1–5.		



Microbiological	Criteria	

1)  More	 than	 one	 quan)ta)ve	
microbiology	 sample	 is	 required	
to	 obtain	 reliable	 es)mates	 of	
bacterial	load;			

2)  Biopsies	are	more	sensi)ve	than	
swab s	 i n	 d i a g no s i n g	 o r	
predic)ng	sepsis;		

3)  High	bacterial	 loads	may	predict	
worse	clinical	outcomes;	

4)  Both	 quan)ta)ve	 and	 semi-
quan)ta)ve	 culture	 reports	
need	 to	 be	 interpreted	 with	
cau)on	 and	 in	 the	 context	 of	
other	clinical	risk	factors.		

•  26	studies	
	
•  12	inves)gated	clinical	outcomes	
	
•  Great	heterogeneity	

•  Pa)ents	
•  Samples	 collec)on	 and	

processing	
•  Methods		



An)sep)cs	Use	

Cochrane	Database	of	Systematic	Reviews	2017,	Issue	7.	Art.	No.:	CD011821.	
DOI:	10.1002/14651858.CD011821.pub2.	
www.cochranelibrary.com	

Ra)onal	=	topic	agents	=>	prevent	growth	of	microorganisms	=>	prevent	
infec)on	=>	promo)ng	healing	of	burn	wounds	



•  56	 RCTs	 with	 5807	 randomised	 par)cipants.	 Almost	 all	 trials	 had	
poorly	reported	methodology	

•  In	 many	 cases	 the	 primary	 review	 outcomes,	wound	 healing	 and	
infec*on,	were	not	reported	or	were	reported	incompletely.	

•  Most	trials	enrolled	people	with	recent	burns,	described	as	second-
degree	and	less	than	40%	TBSA;	most	par)cipants	were	adults.		

•  An)sep)c	 agents	 assessed	 were:	 silver-based,	 honey,	 Aloe	 Vera,	
iodine-based,	 chlorhexidine	or	polyhexanide	 (biguanides),	 sodium	
hypochlorite,	 merbromin,	 ethacridine	 lactate,	 cerium	 nitrate	 and	
Arnebia	euchroma.		

•  Most	 studies	 compared	an*sep*c	with	 a	 topical	 an*bio*c	 -	 silver	
sulfadiazine	 (SSD);	 others	 compared	 an)sep)c	 with	 a	 non-
an)bacterial	treatment	or	another	an)sep)c.	

An)sep)c	Use	



	
•  Compared	with	the	topical	an*bio*c	–	SSD	-	there	is	no	clear	
difference	in	the	hazard	of	healing	

	
•  There	is	moderate	certainty	evidence	that,	on	average,	burns	
treated	 with	 honey	 are	 probably	 more	 likely	 to	 heal	 over	
*me	compared	with	topical	an*bio*cs	(HR	2.45,	95%	CI	1.71	
to	3.52;	I2	=	66%;	5	studies;	140	par*cipants).	

	
•  Most	comparisons	did	not	report	data	on	infec)on.	Based	on	
the	 available	 data	 we	 cannot	 be	 certain	 if	 an*sep*c	
treatments	increase	or	reduce	the	risk	of	infec*on	compared	
with	topical	an*bio*cs	(very	low	certainty	evidence).	

An)sep)c	Use	



•  There	may	 be	 some	 reduc*on	 in	mean	 *me	 to	 healing	 for	
wounds	 treated	 with	 povidone	 iodine	 compared	 with	
chlorhexidine	(MD	-	2.21	days,	95%	CI	0.34	to	4.08).		

•  It	is	also	uncertain	whether	infec*on	rates	differ	for	SSD	plus	
cerium	 nitrate,	 compared	 with	 SSD	 alone	 (low	 certainty	
evidence).	

•  There	may	 be	 fewer	 deaths	 in	 groups	 treated	with	 cerium	
nitrate	plus	SSD	compared	with	SSD	alone	 (RR	0.22,	95%	CI	
0.05	 to	 0.99;	 I2	 =	 0%,	 2	 studies,	 214	 par*cipants)	 (low	
certainty	evidence).	

	

An)sep)c	Use	



What	is	surprising	!!	

Despite	SSD		con)nue	to	be	
the	topical	an)bio)c	more	

used.........	

Put	in	check	the	necessity	of	
nitrate	serium	

More	than	this:	use	of	
honey	with	benefits	!	
Number	of	trials	

And	so	PVP-I		beGer	than	
clorexidine	



An)microbial	prophilaxys		

Ra*onal	
•  Burn	 wounds	 provide	 an	 ideal	 medium	 for	 bacterial	
prolifera)on	and	a	portal	of	entry	into	the	bloodstream.	

•  As	 nosocomial	 infec)ons	 in	 burn	 pa)ents	 are	 prevalent	 and	
dangerous,	 systemic	 an)bio)c	 prophylaxis	 is	 ouen	
considered,	 alongside	other	 infec)on	preven)on	and	 control	
interven)ons.	

•  However,	the	use	of	prophylaxis	=>	controversy		
•  Risk-benefit	 =>	 benefits	 of	 prophylaxis	 X	 drug	 toxicity	 and	
development	of	mul)-drug	resistance	



An)microbial	prophilaxys		
•  Two	meta-analysis		

1.  One	showed	clearly	that	the	use	of	systemic	an)bio)c	
prophylaxis	auer	burn	injury	was	beneficial,	lessening	
pneumonia	mortality	and	burn	wound	infec)ons		

2.  A	Cochrane	review	concluded	that	the	benefits	of	prophylaxis	
in	preven)ng	burn	wound	infec)ons	was	unclear		

1.	 Avni	 T,	 Levcovic	 A,	 Ad-El	 D,	 Leibovici	 L,	 Paul	M.	 Prophylac*c	 an*bio*cs	 for	 burns	 pa*ents:	 systema*c	 review	 and	
meta-analysis.	BMJ	2010;340:c241.		
2.	Barajas-Nava	L,	Lo´pez-Alcalde	J,	Roque´i	Figuls	M,	Sola`	 I,	Bonfill	Cosp	X.	An*bio*c	prophylaxis	 for	preven*ng	burn	
wound	infec*on.	Cochrane	Database	Syst	Rev	2013;6:CD008738	



An)microbial	prophilaxys		

•  53	publica)ons		
•  Between	1982	and	2016	
	
•  1 2 	 r a n d o m i z e d	

prospec)ve	trials	
•  4	retrospec)ve	studies	
	
•  12	 trials	 assessed	 early	

postburn	prophylaxis	
•  6	 t r i a l s	 a s s e s s e d	

p e r i o p e r a * v e	
prophylaxis	

•  1	trial	assessed	both.		



•  Systemic	 an)bio)c	 prophylaxis	 during	 the	 early	 post-burn	
period	is	not	indicated	in	most	burn	pa*ents	(Grade	1C),	but	
could	 be	 useful	 in	 pa*ents	 with	 severe	 burns	 and	 the	
requirement	for	mechanical	ven*la*on	(Grade	2B).	

	
•  Periopera*ve	 prophylaxis	 during	 resec*on	 of	 devitalized	
*ssue	is	not	indicated	in	most	burn	pa*ents	(Grade	2B),	but	
there	 is	 insufficient	 evidence	 for	 a	 recommenda)on	 for	
extensive	burns,	and	it	could	be	useful	for	the	preven*on	of	
split-thickness	 skin	 grax	 infec*on	 in	 selected	 procedures	
(Grade	2B).	

	

An)microbial	prophilaxys		



Contact	Precau)ons	
Ra*onal	
	
•  Center	for	Disease	Control	and	Preven)on	(CDC)	widely	
implemented	contact	precau)ons	in	modern	burn	care	to	
prevent	transmission	of	microorganisms	

		
•  However,	the	use	of	isola)on	rooms	is	labour	intensive	and	
expensive,	while	these	techniques	are	only	based	on	a	scarce	
number	of	scien)fic	studies	for	evalua)ng	their	effec)veness.	



Contact	Precau)ons	

•  5	estudos	

•  N e n h u m	
randomizado	



Contact	Precau)ons	



Contact	Precau)ons	

•  Implementa)on	of	protec)ve	 isola)on	precau)ons	does	 lead	
to	a	reduc)on	in	both	coloniza)on	and	infec)on	rates	in	burn	
pa)ents.		

	
	
•  Isola)on	precau)ons	can	be	recommended	for	the	treatment	
of	burn	pa)ents,	although	the	evidence	is	rather	weak	
•  lack	of	high	quality	study	designs	
•  limited	number	of	studies	available	
•  clinical	heterogeneity	between	studies.		



Therapeu)c	drug	monitoring		
Ra*onal	
•  A	 large	 number	 of	 factors	 may	 affect	 the	 pharmacokine)cs	
(PK)	of	drugs	in	burn	pa)ents	
•  TBSA	and	depth,	sepsis,	hydra)on,	serum	protein	concentra)ons,	
age,	crea)nine	clearance	and	)me	auer	injury.		

•  These	 factors	 lead	 to	 changes	 in	 an)microbial	 plasma	
concentra)ons	and,	consequently,	an)microbial	killing	ac)vity	
may	be	altered	

•  The	PK/PD	rela)onship	=>	may	improve	pa)ent	outcome	



Therapeu)c	drug	monitoring		

Retrospec)ve,	 observa)onal	 study	 comparing	 2	 groups	 of	 pa)ents:	 1)	 the	
conven)onal	 treatment	 group	 (May	 2005	 to	 October	 2008)	 and	 2)	 the	 monitored	
treatment	 group	 (November	 2008	 to	 June	 2011)	 	 whose	 dosing	 regimen	 was	
determined	by	plasma	drug	monitoring.	



Therapeu)c	drug	monitoring		

TDM	of	an)microbial	 treatment,	 focused	especially	on	dose	adjustment	
to	 op)mize	 PK/PD	 parameters,	 did	 not	 alter	 the	 prognosis	 of	 	 burn	
pa)ents.	



Selec)ve		diges)ve		decontamina)on	(SDD)		

Ra*onal	
•  It	is	well	known	that	infec)ons	in	burn	pa)ents	are	caused	by	
poten)ally	pathogenic	microorganisms	concomitantly	isolated	
in	diges)ve	tract	

•  The	effects	of	SDD	have	been	evaluated	in	67	different	
randomized	clinical	trials	(RCT)	in	different	cri)cally	ill	pa)ent	
popula)ons	and	in	12	meta-analyses	(ICU)	

	
•  Burns:	Two	different	approaches	have	been	used	to	prevent	
infec)ons	and	decrease	mortality	and	infec)on	incidence	-	
SDD	and	only	the	enteral	administra)on	of	an)bio)cs	(EA)	



Selec)ve		diges)ve		decontamina)on	(SDD)		



Selec)ve		diges)ve		decontamina)on	(SDD)		

•  Outcomes	
•  Mortality	
•  Incidence	of	BSI	and	Pneumonia	
•  Coloniza)on	of	wound	burn	infec)on	
•  Adverse	effects	(diarrhea	but	not	C.	difficile)	

EA	=	OR:	0.62	(95%	CI:	0.20–1.94)	
High	heterogeneity	(I2=71%)		

SDD	
RCT	=	OR:	0,27	(95%	CI	0.09–0,81)	
Obs	=	OR:	0.11	(95%	CI	0.01–0,93)		



Selec)ve		diges)ve		decontamina)on	(SDD)		

•  The	incidence	of	Enterobacteriaceae	
BSI		was	consistently	reduced	in	4	
studies		

•  In	the	two	studies	using	SDD,	the	
reduc)on	was	more	marked	
•  0%	vs.	13%		
•  2%	vs.	11%		

•  A	reduc)on	in	Pseudomonas	spp.	
bloodstream	infec)ons	was	observed	
in	one	study		

•  MRSA	bloodstream	infec)on	
•  13	of	53	pa)ents	treated	with	

SDD	
•  5	of	54	receiving	placebo		

•  Candidemia		=	0	in	the	SDD	group	and	
7%	in	the	control	group		



Selec)ve		diges)ve		decontamina)on	(SDD)		

•  3	 studies	 using	 EA	 =	 no	
effect	on	the	 incidence	of	
pneumonia		

•  2	 studies	 using	 SDD	 =	 a	
reduc)on	in	the	incidence	
o f	 p n e umo n i a	 w a s	
reported	 in	 the	 group	
treated	 with	 SDD	 versus	
placebo	 (23%	 and	 14%,	
respec)vely)		



Selec)ve		diges)ve		decontamina)on	(SDD)		

Burn	wound	coloniza)on		
•  3	studies	
•  no	difference	in	2		
•  1	 study	 =	 a	 nonsignificant	 reduc)on	 in	 the	 incidence	 of	 burn	 wound	

coloniza)on	noted	in	the	SDD	treated	group	(60%	vs	93%;	p=0.08)	

Adverse	Effects	
•  None	 of	 the	 selected	 studies	 showed	 an	 increased	 incidence	 of	 bacterial	

resistance	associated	with	the	use	of	SDD	or	EA		
•  2	studies		=	high	incidence	of	diarrhea	in	pa)ents	receiving	EA		

•  Incidence	 of	 diarrhea	 was	 33%	 leading	 to	 the	 interrrup)on	 of	
treatment		

•  Diarrhea	 developed	 in	 82%	 of	 treated	 pa)ents	 versus	 17%	 of	 the	
control	group	

•  Clostridium	difficile	toxin	was	not	measured		



Selec)ve		diges)ve		decontamina)on	(SDD)		

Conclusion	
	
	
SDD	 seems	 to	 improve	 the	 survival	 of	 severe	 burn	 pa)ents	 and	 consistently	
reduces	 the	 incidence	 of	 infec)on	 such	 as	 pneumonia	 and	 bloodstream	
infec)ons	 caused	 by	 Enterobacteriaceae	 as	 has	 been	 consistently	 found	 in	
other	cri)cally	ill	pa)ents.		
	
	
	
	

But	……….need	high	quality	RCTs	with	low	risk	of	bias		



Conclusion	

•  Diagnosis	of	burn	infec)on		
•  Clinical	criteria		
•  Microbiological	criteria		

•  Use	of	an)sep)cs	/	an)microbials		
•  Topic		
•  Systemic	(prophylac)c)		

•  Contact	Precau)ons	
•  Therapeu)c	drug	monitoring	of	an)microbials	
•  Selec)ve	diges)ve	decontamina)on	(SDD)		

Many	papers	published	recently	(in	2017)	
in	different	periodics	!	

	
All	issues	needs	more	research	and	
studies		of	good	quality	of	evidence		

	
	

Our	aGen)on	!!!!	



Thank	you	!	


