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IPC	in	Hematology	

	
Epidemiology	
• Site	of	InfecDons	
• Risk		Factors	
• ColonizaDon	x	InfecDon	
• Bacteria,	Virus,	Fungi		

Denominator	
• Neutropenia-	days	

IntervenDons	



Risk	factors	HCAI	in	Hematology	
CVC	
Chemotherapy	
Mucosite	
Neutropenia		
Cross	Transmission	
ATB		
BMT	pts	
GVHD	
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CDC	
•  3,253	Hospitais	

CLABSI	reported	2014	
•  10%	MBI-CLABSI	





RestrospecDve	Study		

374	HSCT		

MBI-LCBSI	definiDon:	



374	HSCT	Pts	

BSI																		MBI-LCBSI										CLBSI													Secondary	BSI	

170																		80	(47%)										68	(40%)													22	(13%)		

MBI-LCBSI	more	frequent	Alogeinic	HSCT	18%	x	7%	p=0.07	



Klastersky J et al. Int J Antimicrob Agents 2007; 30 (suppl 1) S51-9 
Freifeld et al. Clinical Practice Guideline. CID 2011; 52 (4) e56-93 

BSI	agents	Febrile	Neutropenia		



BSI	in	Neutropenic	pts	

	 	 	2001-2006					 	2008-2010	

BGN											 	 	23%															 	84%	

200	Episodes	Febrile	Neutropenia	
•  30%	Microbiology	Confirmed	
•  26%	BSI	
•  30%	HSCT												

Ghosh et al. Med Oncol 2012;29:1354-60 



BGN	Febrile	Neutropenia		
N (%) 

Gram-negativo 44 (55.7%) 
P. aeruginosa 12 (15%) 
E. coli 11 (14%) 
Acinetobacter spp 10 (13%) 
Klebsiella spp 10 (13%) 
Gram-positivo 35 (44.3%) 
S. aureus 20 (25.4%) 
Enterococcus spp 8 (10%) 
CONS 6 (8%) 

Ghosh et al. Med Oncol 2012;29:1354-60 

R Carbapenem 80% Acinetobacter e 50% P. aeruginosa 





HCAI	in	neutropenic	pts	HC-FMUSP	
424		HSCT,	5.988		neutropenia	days	

GN-43	
(54%)	

GP-33	
(41%)	







Pathogen	surveillance	in		
Hematology/BMT	pts	

Moulds	

C.	difficile	

Respiratory	virus	

MDR	



REFORMA	
ENFERMARIA		

REFORMA	ENFERMARIA		

Incidence	of	fungi	InfecQons	in	BMt	UNIT	
HC-FMUSP	

0"

20"

40"

60"

80"

100"

120"

140"

160"

180"

2007" 2008" 2009" 2010" 2011" 2012" 2013" 2014" 2015"
Candidíase" 4,27" 0,00" 0,00" 9,71" 0,00" 17,24" 12,90" 8,55" 45,45"

Fusariose" 0,00" 0,00" 10,15" 9,71" 0,00" 0,00" 12,90" 0,00" 0,00"

Aspergilose" 4,27" 24,51" 25,38" 82,52" 34,97" 17,24" 161,29" 102,56" 136,36"

Galactomanan-IFI	

Galactomanan	preempQve	IFI	

Thorax	CT	

1	 1	

5	 5	
2	

17	

2	 2	

5	

3	 3	 2	 2		

25	

12	

3	

1	

1	



EPIDEMIOLOGY	AND	RISK	FACTORS	FOR	INFECTION	

Graça	MG,	van	der	Heijden	IM,	Perdigão	L,	Taira	C,	Costa	SF,	Levin	AS.	EvaluaQon	of	two	methods	for	direct	detecQon	of	Fusarium	spp.	in	water.	J	Microbiol	Methods.	2016	Apr;
123:39-43.	
Litvinov	N,	da	Silva	MT,	van	der	Heijden	IM,	Graça	MG,	Marques	de	Oliveira	L,		Fu	L,	Giudice	M,	Zilda	de	Aquino	M,	Odone-Filho	V,	Marques	HH,	Costa	SF,	Levin	AS.	An	outbreak	
of	invasive	fusariosis	in	a	children's	cancer	hospital.	Clin	
Microbiol	Infect.	2015	Mar;21(3):268.e1-7.	

Allo	HCT	recipients,	other	highly	immunocompromised	paDents	at	increased	
risk	for	IA	should	be	placed	in	a	protected	environment			

• (strong	recommendaDon;	low-quality	evidence).	

Leukemia	and	transplant	centers	should	perform	regular	surveillance	of	cases	
of	invasive	mold	infecDon.	 	 		
• (strong	recommendaDon;	low-quality	evidence).	



Moulds	in	Hematology	Wards:	intervenQons	

Surveillance	
When?	

Cleaning	of	cold	water	
reservoirs	with	chlorine	

conQnuous	chlorinaQon	
of	water	

0.2-μm	filters	in	all	tap	
faucets	and	showers	

Water,and	air	
culture,	PCR?	



MDR	IN	HEMATOLOGY	
SETTINGIMPORTANT	QUESTIONS	TO	ASK:	
	
PREVIOUS	HOSPITALIZATION	LAST	YEAR?	
	
PREVIOUS	USE	OF	ANTIBIOTIC	LAST	YEAR?	
	
TRAVEL-	ENDEMIC	COUNTRIES	MRSA,	NDM	
	
COLONIZATION	AND	INFECTION	DUE	TO	MDR	
	
CULTURES	RESULTS	
	
CLASSIFY	PATIENT		RISK	

•  Hematological	pts	colonized	by	VRE	over	2	years	
•  Acinetobacter		>42	months	
•  MRSA	over	6	months	

Marchaim	et	al.	J	Clin	Microb	2007,	151-5	
		Feldman	et	al.	J	Clin	Microb	2013,19:190-6		



Risk	Factor	for	MDR	in	Hematology	and	BMT	paDents	

CVC	
	

Previous	broad	
spectrum	
anDbioDc	

ICU	 MucosiDs/	
GVHD	

Previous	
colonizaDon	

Imunossupression	

HSCT	

Mikulska	et	al.	Curr	opin	Hematol	2014;21:451-8	
	Van	Duin	et	al.	J	Tranplant	2013;13:31-41	

Averbuch	et	al.	Haematologica	2013;98:12	

Gram-NegaQve	
• Pseudomonas,	Enterobacteria	

Gram-posiQve	
• VRE,	SCN	



Which	site	should	MDR	screening		be	performed	

																																					Rectal									Respiratory								Nares								Inguinal	

•  MRSA																																																																							X	

•  VRE																											X	

•  CRE																											X																																																													X	

•  Acinetobacter																														X																																								X																								

•  Pseudomonas																														X																																									X	

•  Gram-negaDve:	more	than	1	site	increases	posiDvity	
Dalben	et	al.	JHI	2010;74:395-411	
Taconelli.	Clin	Microb	Infect	2014;1:1-55		



•  Rectal	Swab	
•  3	rectal	swabs		
•  21/185	(11%)	pts	were	colonized	

–  10	E.coli	
–  5	Pseudomonas	
–  4	K.	pneumoniae	
–  Enterobacter	
–  1	Stenotrophomonas	
–  1	A.	baumannii		

24	days	hospitalizaDon	to	
colonizaDon		



Majority	spontaneous	decolonizaDon		6	months	aler	discharged		

1	pt	imunossupresion	+	anDbioDc		colonized	>3	years			

Am	J	Infect	Control	2014;42:376-80	



Risk	factors	mulDvariate	analysis																	RR			(95%	IC)																				P	
Transfer	from	another	Hospital																				7.8	(2.0-31.2)														0.003	
Transfer	between	units																																		9.3	(27-31.9)															<0.001	
Busulfan																																																											11.9	(2.5-56)															0.002	
Fludarabine																																																						6.4	(1.5-27)																		0.011	
Central	venous	catheter																																	5.1	(1.1-23.5)													0.037		



65	centers	25	countries	
• BSI	post-THSCT	up	to	6	months	

Rates	and	Risk	factors		

Resistance	GNR	
• Fluorquinolones	
• Carbapenems	
• MDR	



655	episodes	BSI	-591	pts	

1.1	episodes/pt		(1-4	episodes)	

Resistance	

• 50%	fluorquinolones	
• 18%	Carbapenems	
• 35%	MDR	

RF:	DuraDon	HospitalizaDon	





VRE	Hematology	Ward	

ColonizaDon	x	InfecDon	

Only	severity	marker?	



Só	marcador	

752	pts	TCTH	
• 14%	colonizaDon		 	7%	InfecDon	

93	BSI					1	year	post-THSCT																		66%	VRE	
• RF:	colonizaQon		and	neutropenia	

30	days	Mortality	s																							 	38%			VRE=VSE	

																																																																		1	year	survival		

VRE																																																				 											20%	

VSE																																																					 											48%	





VRE	Linezolid-resistant	
•  HSCT		

•  SuscepQbility							Linezolid	

•  48	cases	x	96	controls	
•  RF					MV																																									OR	 	95%IC									P	
•  Previous	use	Linezolid															31.84																4,20-259					<0.001	

•  Santayana	et	al.	Diag	Microb	Infec	Dis		July,	2012		



•  89	VRE	strains	2005-2014	

•  78	pts	

•  1	BSI	isolate	Linezolid-resistant	

Isolates	 Total	
E.	faecalis	

ColonizaQon	 18	

E.	faecium	 79	

ColonizaQon	 69	

Blood	stream	
infecQon	 7	

Pneumonia	 2	

Skin	and	soo	Qssue	 1	

Total	 97	







•  127	P.	aeruginosa	resistant	to	Carbapenem	
•  12-year	

–  Carbapenem	MIC	:	8-128	
–  SuscepQble	only	to	colisQn	
–  New	cluster	BMT-	2012	

•  Isolates	harboring	KPC,	VIM,	SPM		

•  Outbreak-29	cases	BSI	
•  Mortality		over	70%	(in	press)	



•  Previous	hospitalizaDon	in	Serbia	

•  D+15		allogeneic	HSCT		BSI		shock			

•  ColisDn	12/	12	hs-		9	milions	

•  D+17	death			

Euro	Surveillance	2013;18:46	





PrevenDon	and	Control	MDR	in	
transplantaDon		

Contact	precauQon	

Hand	Hygiene	

Bundles	prevenQon	BSI-CVC,	VAP,UTI		

Rates	Feedback			
others	intervenQons	

Boucher	HW.	Clinical	InfecTous	Diseases.	2010	
Taconelli	et	al.	Clin	Microb	Infect	2014;1:1-55	



AnDbioDc	stewardship	
transplantaDon	serng	

BMT	
•  Prophylaxis	only	for	High	Risk	paQents	
•  Leukemia	and	Allogeneic	HSCT	

Febrile	neutropenia	
• DuraQon	anQbioQc	
•  Avoid	vancomycin	

•  Do	not	treat	
colonizaDon	

		
•  De-escalaDon		



•  	6	months	intervenDon	x	non-intervenDon	
•  7727	pts	
•  9	ICU	
•  1	BMT	



BSI	rates	pre	and	post	Chlorexedine	Bath	



	HCAI	rates	pre	and	post	Chlorexedine	Bath	





VRE	infecDon	temporal	series	comparing	pre	and	post		
intervenDon	in	BMT	UNIT	(2005-2009)	x	2009-2013	HC-FMUSP,	
1.323	pts	
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INTERVENÇÃO

Model (0,0,4) (0,0,1)

Variable Betta SE P value

Constant 0.557 0.564 0.326

Secular 0.054 0.018 0.003

Intervention -1.429 0.813 0.082

Post-
intervention

-0.086 0.025 0.001

- - - Taxas	observadas
Modelo	completo

- - - Previsão	sem	a	intervenção

- - - Previsão	com	a	intervenção

- - - Momento	da	intervenção

VRE-INF

•  Gram-negaDve		rates	increased	
•  VRE	Chlorhexidine	MIC			

Chlorhexidine	bath	





TMO	HC-FMUSP	
January-	March	2015	



PCR	16S	Ribosomic	













•  Outbreak 2008 
•  BMT Unit, Israel 
•  Colonization  and BSI 

Oral Genta 80mg 
Up to erradication 

•  Erradication: 03  negatives rectal swabs weekly  

KPC	HSCT	

                      15 pts colonized KPC 

 5 months 

Zuckerman et al. Bone Marrow Transplant 2011;46:1226-30 



KPC		HSCT	
15	pts	colonized	KPC	

10/15	decolonized	

Zuckerman et al. Bone Marrow Transplant 2011;46:1226-30 

8/15		BSI								 4/8	no	
decolonized		

KCP	
suscepDble	to	
ColisDna;	

Genta	e	Tige	

6	Death	
• 3	death	
related	KPC	
InfecDon	



Cycling	anDbioDc	in	BMT	
•  ProspecDve	cohort	pts	neutropenic	fever	

																																																		Pre-cycling						Period	A				Period	B												P	

•  InfecDon	1.000pts-day	

•  Gram-negaDve																				5.3																			2.1													3.3														0.001	
•  Gram-posiDve																					4.4																				5.3												4.8															0.28	
•  VRE																																								0.1																			1.1													1.6														0.005	

Cumpston	et	al.	Transpl	Infect	Dis	2013;15:1425		

Period	A:	cycling	8	months	

Period	B:	cycling	3	months	



Period	A:	8	months	 Period	B:	3	months	



Am	J	Infect	Control	2013;1167-77	



Others	possibiliQes	MDR	decolonizaQon	

Fecal	Transplant	
• Save	
• Cases	Reports	

ProbioQcs	
• 1	trial	in	children	











Take	Home	Message	

Talk	to	your	paDent	

Screen	

Local/Country	MDR	
Rates	

Classify	paDent	

Use	the	
informaDon	wisely		





Thank	you	


