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Hematopoietic	Stem	Cell	Transplantation

Kedia et	al.	J	Stem	Cell	Res	Ther S3:002

Risk	Assessment

§ Type	of	graft

o Allogeneic	>>>	autologous

§ Source	of	stem	cells
o Cord	blood	>>	unrelated/mismatched	donor	>>	related/matched	donor

§ Conditioning	

o Myeloablative	>>	non-myeloablative

§ GVHD

Kedia et	al.	J	Stem	Cell	Res	Ther S3:002

Essential	Prevention	Measures

§ Effective	hand	hygiene

§ Standard	barrier	precautions

§ Exclude	HCW	with	acute	illness

§ Single	rooms

§ High	rate	air	exchange	+	HEPA

Freifeld et	al.	Clin	Infect	Dis	2011;52(4):e56–e93	

Prophylactic	Antibiotics

§ High risk patients only

§ Ciprofloxacin or levofloxacin

§ Addition of a gram-positive active agent to fluoroquinolone

prophylaxis is generally not recommended

Freifeld et	al.	Clin	Infect	Dis	2011;52(4):e56–e93	
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Febrile	Neutropenia

§ Neutropenia:	ANC	<	500/mL

§ T	≥38.3	(or	≥38.5oC)	once	or	≥38.0°C	over	1	or	2	hours

§ Up to 80% of patients with hematologic malignancies

§ Clinically documented infections occur in 20-30% of febrile episodes

§ Bacteremia occurs in 10-25%

Freifeld et al. Clin Infect Dis 2011;52:e56–e93 deNaurois et al. AnnOncol 2010;21(suppl 5): v252-v256.
Flowers et al. J Clin Oncol 2013;31(3): 794-810 Averbuch et al. Haematologica 2013;98:1826-1835

FN:	Risk	Assessment

§ Neutropenia	>	7	days

§ Significant	co-morbidities

§ Hypotension

§ Pneumonia

§ GI	symptoms

§ CNS	change

Freifeld et al. Clin Infect Dis 2011;52:e56–e93 deNaurois et al. AnnOncol 2010;21(suppl 5): v252-v256.
Flowers et al. J Clin Oncol 2013;31(3): 794-810 Averbuch et al. Haematologica 2013;98:1826-1835

FN:	Management

§ Clinical	assessment

§ Microbiology	

§ Radiology

§ Antimicrobials

Freifeld et al. Clin Infect Dis 2011;52:e56–e93 deNaurois et al. AnnOncol 2010;21(suppl 5): v252-v256.
Flowers et al. J Clin Oncol 2013;31(3): 794-810 Averbuch et al. Haematologica 2013;98:1826-1835

History	and	physical	examination

Previous	colonization/infections
Biomarkers

Past	and	new

Prophylaxis
Empiric	therapy
Targeted	therapy

High	Risk	FN	(IDSA	2011)

Vancomycin	is	NOT	recommended	(A-I),	unless	

êBP CLABSI Pneumonia SSTI

2nd Agent	if	MDR	is	suspected (B-III)

Quinolone Aminoglycoside

Anti-pseudomonal agent	(A-I)

Pip-tazo Carbapenem Cefepime

Freifeld et	al.	Clin	Infect	Dis	2011;52(4):e56–e93	

High	Risk	FN	(ECIL-4)

§ Cefepime,	ceftazidime

§ Piperacillin-tazobactam

§ Ticarcillin-clavulanate

§ Cefoperazone-sulbactam

§ Piperacillin	+	gentamicin	

Averbuch	et	al.	Haematologica 2013;98:1826-1835

A-I

§ Anti-pseudomonal	BL	+	AG	or	FQ
§ Colistin	+	β-lactam	± rifampicin

§ Carbapenem B-II

B-III

Epidemiology

528	HSCT,	2001-2010
GP	53%,	GN	44%
FQ	resistance
CR	in	PA	and	ACB

Macesic et	al.	TID	2014

348	NF	in	HSCT,	2008-2014
GP	27%,	GN	70%
CR	in	GNB	16%

Wang	et	al.	Medicine	2015

312	HSCT,	2000-2011
23%	CR	in	ACB	and	PA
23%	ESBL	in	EC	and	KP

Yemisen	et	al.	TJH	2016

272	BSI	in	FN	adults
2006-2010
GP	41%,	GN	49%
MDR	6%

Guidol et	al.	CMI	2013

FN	1999-2006
GP	53%,	GN	42%

E	coli	37%
ACB	14.8%
PA	9.7%
Irfan	et	al.	BMC	ID	2008

433	BSI	in	acute	leukemia
GP	45%,	GN	38%,	poly	16%
23%	ESBL	producers
9%	CR
30-d	ACM	8.5%

Cattaneo et	al.	Ann	Hem	2016
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K.	pneumoniae	from	KFSHRC	Hematology
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P.	aeruginosa	from	KFSHRC	Hematology
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Courtesy	of	Dr	Hail	Alabdaly,	Saudi	MoH

High	Risk	FN	(IDSA	&	ECIL-4)

§ Initial	empirical	therapy	should	be	modified	if	the	patient	is	at	
risk	for	MDR	infection	(B-III)
o Previous	infection	or	colonization

o Hospital	epidemiology	

MRSA vancomycin,	linezolid	or	daptomycin	(B-III)

VRE linezolid	or	daptomycin	(B-III)

ESBL-producers carbapenems	(B-III)

CRE colistin	or	tigecycline	(C-III)

Freifeld et	al.	Clin	Infect	Dis	2011;52(4):e56–e93																																	Averbuch	et	al.	Haematologica 2013;98:1826-1835	

Land	of	the	Unknowns!

HSCT	- FN Empiric	Antibiotics What’s	next? HSCT	- FN Empiric	Antibiotics What’s	next?

Defined	focus	± microbiology	à treat	accordingly	(A-I)

Freifeld et	al.	Clin	Infect	Dis	2011;52(4):e56–e93																																																																											Averbuch	et	al.	Haematologica 2013;98:1826-1835	
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Spiraling	Confusion

No	defined	focus	of	infection

No	positive	microbiology

HSCT	- FN Empiric	Antibiotics What’s	next?

Persistent	FN

§ More	clinical	evaluation

§ More	investigations

§ ?add/switch	antibiotics	à spiraling	empiricism

§ ?non-infectious	etiologies

Neutropenia	+	Febrile

“Patients	who	remain	hemodynamically	unstable after	

initial	doses	with	standard	agents	for	NF	should	have	

their	antimicrobial	regimen	broadened to	include	

coverage	for	resistant	gram-negative,	gram-positive,	

and	anaerobic	bacteria	and	fungi (A-III)”	

Freifeld et	al.	Clin	Infect	Dis	2011;52(4):e56–e93																																																																											Averbuch	et	al.	Haematologica 2013;98:1826-1835	

Neutropenia	+	Febrile

“Unexplained	persistent	fever	in	a	patient	whose	

condition	is	otherwise	stable rarely	requires an	

empirical	change to	the	initial	antibiotic	regimen”	

Freifeld et	al.	Clin	Infect	Dis	2011;52(4):e56–e93

X- susceptible

X- resistant

X

Selection	Pressure

β -L 	,	b e ta -la ctam ;	ESB L,	e xtended 	spectrum 	be ta -la ctam ase

β-L	
producers • Broad-spectrum βlactams	

ESBL	
producers • Carbapenems

CRE • Colistin
• Tigecycline

Col-R	GNB

Selection	Pressure

????



3/16/17

5

KFSH&RC	– Dec	2016

K.	pneumoniae

Quinolones R

Aminoglycosides R

Pip-tazo R

Cephalosporins R

Carbapenems R

Colistin R

Fosfomycin R

Spiraling	Confusion

No	defined	focus	of	infection,	no	positive	microbiology

When	to	Stop?

HSCT	- FN Empiric	Antibiotics What’s	next?

Neutropenia	+	Afebrile (IDSA	2010)

§ Documented	infections/unexplained	fever	à antibiotics	until	

ANC	is	>	500	cells/mm3 or	longer	if	clinically	necessary	(B-III/BII)

ALTERNATIVELY

§ Resolved	infection	+	persistent	neutropenia	à resume	oral	

prophylaxis	(C-III)	

Freifeld et	al.	Clin	Infect	Dis	2011;52(4):e56–e93

Neutropenia	+	Afebrile	(ECIL4)

Empirical	antibiotics	can	be	discontinued:

a) after	≥72h

b) hemodynamically	stable	

c) afebrile	for	≥48h

irrespective of	their	neutrophil	count	or	expected	duration	of	

neutropenia (BII)

Averbuch	et	al.	Haematologica 2013;98:1826-1835

Conclusion:	Post-HSCT	Bacterial	Infections

§ Hand	hygiene	and	standard	IPC	are	essential

§ Location,	location,	location!

§ Prompt	ACTION	is	essential

Post-HSCT	Bacterial	Infections

§ PROMPT	ACTION

o PROMPT	assessment	+	

o PROMPT	therapy	+	

o PROMPT	rationalization	+	

o PROMPT discontinuation	of	unnecessary	therapy
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Thank	you

asomrani@kfshrc.edu.sa


