
BMT MASTER CLASS 

December 2025

Fungal Infections

ISBMT BMT MASTER CLASS – FACULTY 1

Dr Venkatesh Ekbote

MD (Medicine), DM (Clinical Hematology, CMC Vellore)

Fellowship(Leukemia-BMT) Vancouver, British Columbia

Consultant Hematologist, Hemato-Oncologist & Transplant Physician,

Kamalnayan Bajaj Hospital,Aurangabad.



IFI/IFD in HSCT

• The incidence ranges from 5% to 17% across studies,

• with a mortality rate of 35% to 50% 

• Non- Albicans candida – most common infection:

-  Mucositis 

- Multiple antibiotics – breakthrough C Krusei

- Nosocomial pathogens – C tropicalis

- TPN/Indwelling catheters – C parapsilosis

- Intrinsic resistance to fluconazole – C glabrata

 

(TRANSNET) Database 2010, SEIFEM B-2004 study,

BiomedicalJournal47(2024)100719



Ther Adv Infectious Dis 2021, Vol. 8: 1–26





• CIBMTR registry cohort study comprising 11,964 patients aged ≥2 years 

• first (HSCT) for AML ALL MDS (2012-17). The three cohorts included:

• haplo donor (≥2 antigen/allele mismatch) with PTCy (HaploCy cohort)

• human leukocyte antigen-identical sibling donor with PTCy (SibCy cohort)

• sibling donor with calcineurin inhibitor-based GvHD prophylaxis (SibCNI cohort)











Mechanism of action



Spectrum of Antifungal agents



HSCT Antifungal Prophylaxis



Autologous HSCT (ECIL Low Risk)

• Primary antifungal prophylaxis is not recommended, 

• although fluconazole (400 mg q24h) should be considered to prevent 

mucosal Candida infection during the neutropenic phase (B-III) [4]. 

https://www.nature.com/articles/s41375-025-02586-7#ref-CR4






Azole-CNI interaction and influence of food

TDM: Therapeutic Drug Level Monitoring

  voriconazole (1-4 µg/mL trough), 

  posaconazole (>0.7 µg/mL, higher for treatment), 

  itraconazole (0.5-2 µg/mL), and 

  flucytosine (peak >100 mg/L, trough >20-40 mg/L)

 
Biomedicines. 2023 Mar 31;11(4):1063. doi: 10.3390/biomedicines11041063



Fungal Infection in HSCT: 
Management



Diagnostic -Therapeutic Rubric

Pre-emptive therapy: Diagnostic Driven Therapy

Empirical Therapy: Fever Driven Therapy



Definitions: Invasive Fungal Infection

• Probable: Presence of Host factor, Clinical 
criterion and mycological criterion

• Possible: Presence of Host factor + Clinical 
Criteria without Mycological Criteria

• Definitive: 

Culture (candida) 

And or

histopathological confirmation - molds



L. Biyun et al. / Clinical Microbiology and Infection 30 (2024) 601e610



& for other pulmonary moulds – “Reverse Halo sign”





2008 EORTC 2020 updated EORTC



Serum galactomannan in the setting of hematology and oncology 

Ref: Christopher D. Pfeiffer, Jason P. Fine, Nasia Safdar, Diagnosis of Invasive Aspergillosis Using a Galactomannan Assay: A Meta-
Analysis, Clinical Infectious Diseases, Volume 42, Issue 10, 15 May 2006



Index cut off 
value  

Sensitivity, % (95% CI)
(when not receiving mold active 
therapy)

Sensitivity, % (95% CI)
(when receiving mold active 
therapy)

0.5 89 (65–97) 52 (32–71)

1.0 72 (37–92) 30 (16–49) 

1.5 56 (13–91) 23 (12–41)

Receipt of mold-active antifungal drugs on the day of testing decreased sensitivity in 
this study 

BAL galactomannan may be more sensitive in patients who are on mold active anti 
fungals !

Ref: Marr et. al. Antifungal Therapy Decreases Sensitivity of the Aspergillus Galactomannan Enzyme Immunoassay, Clinical Infectious Diseases, 2005



Patient population Sensitivity Specificity 

SOT recipients 0.66 0.45

ICU patients 0.82 0.67

Hematological patients 0.76 0.95

Two positive samples 0.65 0.93 

Single positive sample 0.81 0.78 

Ref: Lu Y et. al.. 2011. Diagnosis of invasive fungal disease using serum (1–>3)-beta-D-glucan: a bivariate meta-analysis. Intern Med

Again the host matters ! 



False positive BDG Reference 

IVIG BDG peak levels within 3 days after IVIG  - median 201.4) pg/ml (Egger M et. al. J Infect, 2018)

Albumin Administration of albumin within 2 days prior to BDG testing was was found to significantly confound the 

diagnostic performance  (Cascio et. al. , Eur J Clin Microbiol Infect Dis., 2015 Feb)

Blood products In patients receiving PRBC transfusions, BDG values increased from 13 and 17 pg/ml to 183 and 361 

pg/ml (Liss B et. al.Mycoses. 2016) 

Excessive sample 

manipulation 

2/3 of initially negative specimens became positive after the 3rd or 4th successive transfer of samples to 

new transport tubes (Pickering, et al. JCM 2005).

PEG-asparaginase Patients who received PEG-asparaginase had a mean BDG value of 118 pg/mL vs. 65.7 pg/mL in patients 

who did not receive the drug (Hammarström H, et al. Eur J Clin Microbiol Infect Dis 2015)

Defibrotide Median peak BDG level post Defibrotide :  103 pg/mL (range 72–244 pg/mL). (Alosaimy S, et al. Bone 

Marrow Transplant 2020)

False positivity in hematology patients 



BDG in patients with febrile neutropenia

● If possible, confirm with repeat testing -  
increases specificity

● Proceed to look for IFI 

Look at the pretest probability, clinical and 
radiographic picture - Which fungus ? Site of 
infection ? 

POSITIVE

NEGATIVE

Does not exclude 
IFI



Aspergillus PCR 

❏ Blood PCR: High sensitivity and NPV in severely neutropenic patients where antifungal 

prophylaxis is not used. 

❏ In patients with high pretest probability, two positive PCRs provide high specificity

❏ Higher potential to diagnose IA earlier compared to GM

❏ BAL PCR may perform better in patients on mold active ppx, but may imply colonization 

❏ GM plus PCR : Combination has high NPV in this setting 



Treatment of Fungal infections

J Antimicrob Chemother 2025; 80: 3208–3226



Management of Breakthrough Infections





Antifungal Combinations



To conclude

Prayag and Chandrasekar: Infections in HSCTs in India2024 Journal of Clinical Infectious Diseases Society | 



Questions

• 30 year old AML FLU MEL (140) SibCNI transplant 

• post bmt day +8 on Posaconazole prophylaxis TLC 100

• Fever + Non healing painful patch in the palate

Next Step ?

1. Imaging of sinuses and orbit

2. Scraping of lesion

3. Biopsy of lesion

4. PCR/ Galactomanan assay



Question 2 and 3

Scraping shows – 

• Non septate broad hyphae with right angled branching 

• Diagnosis ?

• Therapy ?



Question – 
credit Dr.Punit Jain
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