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The bad – Hematology malignancies and IFI

• AML treated with invasive chemotherapy : up to 12% (1-2)
• (allo-)HSCT : 5 – 15% (3-4)
• Acute lymphoblastic leukemia : 6-10% (5-6)

• CLL : 0,5 – 8% (7)

1.Pagano L et al. Haematologica 2006
2. Ananda-Rajah MR et al. Haematologica 2012
3. Kontoyiannis DP et al.Clin Infect Dis 2010
4. Girmenia C et al. Biol Blood Marrow Transplant 2014
5. Mariette C al. Leuk Lymphoma 2017; 58: 586–93. 
6. Doan TN et al. J Antimicrob Chemother 2016; 71: 497–505. 
7. Teng JC et al. Haematologica 2015.



The bad – Hematology malignancies and IFI

Lagrou K et al. Mycoses. 2015

Europe IMD 6.6% (prb and 
proven) (1)
Fr : IFD 2,6/10 000 
(hospitalized) (2)
Neth 18,6/ 100 000 (3)

1.Donnelly J et al. PIMDA ECCMID, 2014. 2. Bretagne S et al. MBio . 2022. 3. Buil JB et al. 
Mycoses . 2020. 4. Thompson G et al. Medical Mycology. 2024



The Bad – not so simple

• AML patients unfit for intensive chemotherapy treated with 
venetoclax and azacitidine present serious IFI

Zhang A et al. OFID. 2022 Lee R et al. Cancers. 2021



The good  - treatment 

• HSCT (age, underlying disease, iron overload, alternative donors, 
GVH prophylaxis, GVH, CMV infection, environment) (1)

• Intensive and non-intensive treatment for AML

• Bispecific and car-t Cell (3% of IFI reported) (2)

• Bruton tyrosine kinase inhibitors (with mention for cerebral 
aspergillosis) (3)

1. PAGANO L et al. Blood reviews. 2017
2. LITTLE J et al. Open Forum Infectious Diseases. 2024
3. Ruchlemer R et al. NEJM. 2016



The good  - treatment 

EBMT Handbook 2009
LITTLE J et al. Open Forum Infectious Diseases. 2024



The good  - treatment 

LITTLE J et al. Open Forum Infectious Diseases. 2024



The Ugly - immunodepression

• Host barrier

• Neutropenia

• Drug (immune suppressive after HSCT) 

• Anorexia and cachexia

• Hyperferritinemia Girmenia C et al. Biol Blood Marrow Transplant 2014
Maertens JA et al. The EBMT Handbook (chp 37). 8th ed. 2024
Thompson G et al. Medical Mycology. 2024
Maschmeyer G et al. Leukemia 2019
Alqarihi Aet al. Front. Cell. Infect. Microbiol. 2023



The Ugly - immunodepression

Romani L . Nature Reviews Immunology. 2004



The Ugly - immunodepression

Altmeier, S et al. Immunogenetics of Fungal Diseases (book). 2017



The Ugly - immunodepression

Burgess T et al. J. Fungi. 2022



Diagnosis

• Cf the talk of Dr Robina AERTS

POSSIBLE

PROBABLE

PROVEN

Clinical finding (radiology)

Host factor (HSCT, long neutropenia, corticosteroid)

Microbiology (GM, bD Glucan)

Donnelly J et al. Clinical Infectious Diseases, 2020.



Donnelly J et al. Clinical Infectious Diseases, 2020.



The history of the friendship between fungal 
infections and hematologist

Miller R et al. Curr Fungal Infect Rep. 2018



Prophylaxis

• ECIL 5-6 in favor for high-risk patients (AML, allo-HSCT) with some 
difference amongst the different groups

• An update (ECIL 10) is awaited with novelty for unfit AML patients 
and CLL patients under BTK inhibitor

• Posaconazole remains the drug of choice when the incidence of 
invasive mould diseases exceeds 8% (especially in AML and patients 
with severe GVH).

Maertens J et al . J Antimicrob Chemother. 2018
Cornely O et al. NEJM. 2007
Ullman A et al. NEJM. 2007



Pre-emptive

• 2 RCTs : 

- PREVERT trial
Failed to show no inferiority for prolonged neutropenia patient but 
same OS

- EORTC trial
Same OS and non-inferiority

Cordonnier C et al. Clin Infect Dis. 2009
Maertens J et al. , Clin Infect Dis. 2023



Pre-emptive

Cortegiani, Aet al. Curr Fungal Infect Rep. 2017



Pre-emptive

FALSE negative

de Heer K et al. Cochrane Database of 
Systematic Reviews. 2019



Treatment

• Aspergillosis : Ullmann et al. Clin Microbiol Infect. 2018

• Candida : Pappas et al. Clin Infect dis. 2016

• Mucor : Cornelly O et al. Lancet Infect Dis. 2019 

• Rare mold : Hoenigl M et al. Lancet infect dis. 2021

Frederic Tissot et al. Haematologica. 2017.



Treatment

Lanternier, F et al. Mycoses . 2020



Secondary prophylaxis

Ullmann et al. Clin Microbiol Infect. 2018



Breakthrough invasive fungal infection

Pedro et al. Journal of Infection. 2023



Dual infections

Aerts R et al. Front. Cell. Infect. Microbiol. 2022.



What’s next for the future?

• Cf the talk of Pr Maertens



Conclusion

• Hematology disorders are associated with invasive fungal 
infection

• Evolution of the treatments changes the epidemiology and 
population at risk

• Prophylaxis and pre-emptive should be discussed
• Aggressive and quick treatment is important
• Resistance is increasing ! So stay tune 
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