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Allogeneic HSCT

• A real challenge for transplant physicians and ID consultants
• In the same patient multiple immune defects occur in sequence  

and sometimes overlapping
• The first month is usually dominated by severe neutropenia
• Then, if engraftment is successfull, the grafted immune system 

starts reacting more or less strongly against the recipient  (Graft 
versus Host Disease-GvHD)

• This reaction should not be suppressed but rather «modulated», 
because of its an anti-leukemia effect

• Modulation of GvHD needs additional immunosuppressive 
therapy, but T-cell related defects now predominate



What I am going to deal with you 
in the next 20 minutes

• Incidence, etiology and timetable of IFI in 
HSCT

• Variables associated with Invasive 
Aspergillosis (IA)

• IA: impact on overall survival
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Invasive aspergillosis in allogeneic stem cell 
transplant recipients from alternative donor: 

incidence, risk factors and outcome.

M. Mikulska, et al, BMT , 2009

• Incidence 15%
• 50% early
• 50% late
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Parameter Pr > ChiSq Hazard
Ratio

95%	Hazard	Ratio	Confidence
Limits

Donor	 type
Mismatched	related	vs	matched	related
Unrelated	volunteer	vs	matched	related
Unrelated	cord	blood	 vs	matched	related

0.18
0.0001
<0.0001

1.90
2.86
4.60

0.75
1.68
2.43

4.81
4.84
8.69

Phase	of	the	underlying	disease	at	transplant
AL	- CR			vs	AL	- no	CR
Other	– CR		vs	AL	- no	CR
Other	– no	CR			vs	AL	- no	CR

<0.0001
0.03
0.003

0.29
0.39
0.45

0.17
0.17
0.27

0.49
0.91
0.77

IFD	in	180	days	before	transplant,	NO	vs	YES <.0001 0.27 0.15 0.48

Girmenia	et	al.

Post-transplant IFD:

10%	if pre-transpl IFD	in	CR	
27%	if pre-transpl IFD	not in	CR



Risk factors for early and late IA 
in multivariable analysisM. Mikulska, et al, BMT , 2009

Early
• Status of underlying

disease at transplant
(p=0.002)
• 2nd remission OR 1.9
• Relapse OR 7.2

• Days to engraftment
(p=0.001)
• Each day OR 1.016

• CMV reactivation
(p= 0.05)
• Yes OR 2.8

Late
• Chronic GVHD (p=0.05)

• Yes extensive OR 3.6
• Steroids (p=0.04)

• Yes (<2 mg/Kg) OR 7.26
• Yes (>2 mg/Kg) OR 16.4

• Relapse (p=0.004)
• Yes OR 5.55

• Secondary neutropenia
(P=0.001)
• Yes OR 5.01



IA	2008-2012
• 45/434	(10%)	after	first	transplant
• 15/60	(25%)	after	second	transplant

• Cumulative	incidence	
– 8.8%	(6.3%	– 11.7%)	at	3	months,	
– 9.7%	(7.1%	- 12.7%)	 at	6	months	
– 10.4%	(7.8	– 13.5%)	at	1	year.

According	to	the	type	of	donor:
At	3	months
• matched	related	 à 3.8%	(1.6	– 7.7)
• matched	unrel.	mismatch	rel à 7.1%	(3.1	– 13.2)
• CBT à 11.6%	(6	– 19.4)
• Haplo à 10.5%	(5.1	– 18)

HSCT Center,
Genova, Italy



Other factors affecting susceptibility to 
fungal infections in allo HSCT

• Age
• Air filtration while in hospital (HEPA)
• Pre or post engraftment exposure to dust, wood, etc (type 

of work, hobbies)
• Use of cocaine
• Seasonal factors
• Catheters
• Immunological predisposing factors
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Causes of Death 
after Transplants 

Done in
2009-2010

Causes of Death 
after Transplants 

Done in
2009-2010

AutologousAutologous

Infection (7%)

Other (17%)

Organ Failure (3%)

New Malignancy (1%)
Primary Disease (72%)

Unrelated DonorUnrelated Donor

Infection (18%)
Other (18%)

Organ Failure (8%)

Primary Disease
(37%)

New Malignancy (1%)

GVHD (18%)

Slide 18

HLA-identical SiblingHLA-identical Sibling

Infection (13%)

Other (16%)

Primary Disease 
(49%)

GVHD (16%)

Organ Failure (5%)

New Malignancy (1%)

SUM12_38.ppt



Survival of allo SCT patients according to IFD development

IFD

No IFD

HR 3.89, 95% CI 3.14 – 4.79, p<.0001

Girmenia	et	al.

Death attributed to IFD : 31/164 cases, 19%

Confirmed in multivariable analysis



In conclusion
• IFI  incidence is 10-15% in alloHSCT, apparently 

decreasing with mold-active prophylaxis
• Emerging resistant pathogens might be a problem 

in the near future
• Main risk factors correlated with type of transplant 

(source of donor cells), previous IFI, status of 
leukemia and probably other non-transplant and 
non-disease-related risk factors 

• Many Authors report an impact of IFI on overall 
mortality



Risk	factors	for	invasive	aspergillosis	and	underlying
diseases	of	the	393	adult	patients	of	the	study

Acute	leukaemia
35%

Allogeneic	HSCT
21%

Chronic	
lymphoproliferative	

disorders
22%

Solid	 organ	
transplantation

9%

Solid	 tumors
4%

Systemic	inflammatory	
diseases
5%
Chronic	 respiratory	

diseases
2%

None	risk	factors
2%

O.	Lortholary	et	Al.	Epidemiological	 trends	in	invasive	 aspergillosis	 in	France:	the	SAIF	network	(2005–2007),	
Clin	Microbiol	Infect.,	17(12),	 2011


