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Current strategies in the management of 
hematological diseases in adults 
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• Acute leukemias intensive 

chemotherapy 
• Stem cell transplants 
• Other intensive treatments 
• Complications of outpatients 

• Acute leukemias post 
chemotherapy 

• Stem cell transplants after 
engraftment 

• Acute leukemias elderly 
• MDS 
• CML 
• CLL 
• NHL 
• HL 
• MM 
• Anemias 
• Thrombocytopenias 
• Neutropenias 
• Hemorragic diseases 
• Inherited bleeding disorders 
• Trombotic disorders 
• Several other diseases and 

conditions 



I numeri in un centro di ematologia 

Leucemie acute  vs emopatie oncologiche non acute 

 

nuove diagnosi:   

1:8 

 

pazienti seguiti con malattia attiva:   

1:25 
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New drugs and innovative strategies in the 
treatment of outpatients with hematologic diseases 

• Chronic lymphoproliferative diseases 
– Ibrutinib 

– Idelalisib 

– Venetoclax 

– Pomalidomide 

– Panobinostat 

• Chronic myeloprolipherative diseases 
– Bcr-abl TKIs (bosutinib, ponatinib) 

– JAC-2 inhibitors (ruxolitinib) 

• Acute leukemias and myelodysplastic syndromes 
– FLT3 inhibitors (midostaurin,sorafenib, quizartinib) 

– hypomethylating agents (azacitidine, decitabine) 

– Bcr-abl TKIs 

• IMBRUVICA in monoterapia è indicato per il trattamento di pazienti adulti con linfoma 

mantellare (MCL) recidivato o refrattario. 

• IMBRUVICA in monoterapia è indicato per il trattamento di pazienti adulti con leucemia 

linfocitica cronica (CLL) precedentemente non trattata . 

• IMBRUVICA in monoterapia o in associazione a bendamustina e rituximab (BR) è 

indicato per il trattamento di pazienti adulti con CLL che hanno ricevuto almeno una 

precedente terapia. 

• IMBRUVICA in monoterapia è indicato per il trattamento di pazienti adulti con 

macroglobulinemia di Waldenström (WM) che hanno ricevuto almeno una precedente 

terapia, o in prima linea per i pazienti per i quali una chemio-immunoterapia non è 

appropriata.  



Perspectives in the epidemiology and 
management of Invasive Aspergillosis in 

hematologic patients 

• IA continues to be a major infection 
in acute leukemia and HSCT patients 

• IA is now an emerging problem in 
other hematological populations 

• Prevention and treatment of IA are 
challenging and controversial issues in 
new hematologic populations. 







Disease ECIL 5 recommendation 

ALL • there is currently no approved standard of care for patients with ALL 
• against the use of mould-active azoles because of potentially hazardous 

neurotoxic interactions with Vinca alkaloids 
• in the absence of convincing efficacy and toxicity data, cautious use of 

fluconazole prophylaxis to prevent yeast infections may be considered 
(C-III). 

Chronic 
MPNs 

• there is no increased risk of IFD in patients with CML treated with 
tyrosine kinase inhibitors (TKIs) or in other conventionally treated MPN 
patients. Primary antifungal prophylaxis is therefore not recommended. 

MDSs • ECIL does not recommend primary antifungal prophylaxis in patients with  
MDS (excluding those patients undergoing intensive AML-like induction 
and/or allogeneic HSCT) as they have a low risk (<2%) of IFD. 

• moreover, they typically have prolonged neutropenia for months and even 
years; this would imply a very prolonged prophylaxis, a situation that has 
been associated with an increased risk of acquired antifungal resistance. 



Disease ECIL 5 recommendation 

Multiple 
Myeloma 

• the overall incidence of IFD is low (<2%) consequently, pending 
further epidemiological data, primary antifungal prophylaxis is 
not recommended for patients being treated for myeloma. 

CLL • most patients develop bacterial or viral infections rather than 
IFD and epidemiological data on fungal infections (excluding P. 
jirovecii) are scarce. 

• primary antifungal prophylaxis is not recommended, although it 
might be considered for patients with prolonged neutropenia , 
elderly patients and those with advanced and unresponsive CLL 
disease 

Lymphoma • Patients with lymphoma tend to be at low risk of IFD therefore 
primary antifungal prophylaxis is not recommended 



Therapies Indication for prophylaxis 

BCR-ABL tyrosine kinase 
inhibitors: imatinib, 
dasatinib, nilotinib, 
bosutinib and ponatinib 

• Antiviral prophylaxis while on therapy in HBsAg-positive patients. 
Monitoring for HBV virus load in anti-HBc positive, HBsAg-negative 

• No expected benefit from universal use of antibacterial, antiviral or 
anti-Pneumocystis prophylaxis 

Ibrutinib, acalabrutinib • Modest increase in risk of infection  
• No expected benefit from universal use of antibacterial or 

antifungal prophylaxis 
• Anti-Pneumocystis prophylaxis for CLL patients with additional risk 

factors (e.g. purine analogues or high-dose corticosteroids) 

Idelalisib • Increased risk of OIs and life-threatening adverse events  
• Anti-Pneumocystis prophylaxis during course of therapy and for 2 

to 6 months after discontinuation 
• Monitoring for CMV infection during course of therapy in CMV 

seropositive patients or in presence of suspected CMV disease 
• Discontinuation of therapy in presence of suspected pneumonitis or 

grade 3/4 aminotransferase elevation or diarrhoea/colitis 

Venetoclax • No apparent increase in risk of infection 



Is primary antifungal prophylaxis indicated in patients 
with conditions other than AML and allo-SCT? 

• The risk of IFD is generally low. 

• The period of presumed infectious risk is prolonged 

• In these populations a diagnostic-driven approach 
seems more appropriare 

CONSEQUENTLY 

• A prophylaxis along the entire treatment period is 
not indicated 

BUT 

• Can we consider prophylaxis during a short  crucial 
period? 



Why infections are a challenging 
complication in MDS patients? 

• Infections are a major cause of death in 
MDS patients 

 

• Infections may represent an obstacle to 
adherence to MDS treatment schedule 



1969- 2014 

Overall MDS 
population , 

3792 

Number of 
patients 

who died 
during the 

observation 
period, 2877 

Patients 
with a 
crearly 

documented 
cause of 

death, 1665 

449 (27%) 
patients 
died as a 
result of 
infection 



199 cycles in 21 patients: 56 (28%) delayed cycles 



How can we prevent infections from 
causing death or be an obstacle to 

adherence to MDS treatment schedule? 

• First: knowledge of the epidemiology, timing 
and risk of infections is required 
 

• Second: indication, choice and timing of 
prevention strategies should be defined…. if 
possible.  





884 AZA cycles in 68 patients 



PULMONARY INFECTIONS IN PATIENTS WITH MYELODYSPLASTIC SYNDROMES  

RECEIVING AZACYTIDINE TREATMENT 
 

Roberto Latagliata, Federico De Angelis, Maria Lucia De Luca, Ida Carmosino, Fedrico Vozella, Chiara Montagna, Angela Romano, Luigi Petrucci,  

Adriano Salaroli,  Matteo Molica, Gioia Colafigli, Marco Mancini, Massimo Breccia,  Giuliana Alimena,  Corrado Girmenia 
 

Department  of  Cellular Biotechnologies and Hematology, University “Sapienza”, Rome 

The total number of AZA cycles was 988, with a median of 8 

cycles per patient (range 1 – 56 cycles). There were 41 

episodes of lung infection documented by chest CT in 32 

patients (37.2% of patients and 4.1% of AZA cycles). Based on 

the above diagnostic work-up, pulmonary infiltrates were 

considered of fungal origin in 9 cases (21.9%), associated to 

bacteremia in 3 cases (7.3%) and of unknown origin in the 

remaining 29 cases (70.7%).   

The time of occurrence of lung infections is shown in the Figure 

Overall, a pulmonary fungal disease was documented in 

6 of 165 (3.6%) cycles 1-2,  in 1 of 196 (0.5%) cycles 3-5 

and in 2 of 627 (0.3%) cycles since cycle 6 (p=0.001).  

The median overall survival of patients with pulmonary 

infection of fungal origin was 8.7 months (IQR 2.0 – 

16.0) compared with 13.4 months (IQR 6.1 – 18.8) in 

patients with non fungal pulmonary infection (p=0.089) 

EHA 2015 



Dose intensity is crucial  
in the first 3 cycles  

particularly in  
higher risk patients!!!  



Accepted for publication 

Infection control in patients with myelodysplastic 
syndromes who are candidates for active treatment: 
expert panel consensus-based recommendations. 
Girmenia et al   

Prevention of infection in MDS patients 

LR supportive 
care 

LR Lenalidomide IR-HR HMA 

S.pneumoniae 
vaccination 

YES at onset of 
disease 

YES at onset of 
disease 

YES at onset of 
disease 

Influenza 
vaccination 

YES annually YES annually 
 

YES annually 
 

Antibacterial 
prophylaxis 

NO NO Consider in the 
first months 

Mould-active 
antif. prophylaxis 

NO NO Consider in the 
first months 

Anti-herpetic 
prophylaxis 

NO NO NO 

Chronic HBV inf. 
(HBsAg +, HBV-
DNA +) 

As in 
immunocompetent 

Tenofovir, 
entecavir 

Tenofovir, 
entecavir 

Resolved HBV inf. 
(Anti HBc-Ag +) 

As in 
immunocompetent 

 

Monitoring of 
seroreversion 
and/or viremic 

rebound  

Monitoring of 
seroreversion 
and/or viremic 

rebound  







Group A: not significant dose reduction 

Group B: any dose reductions but no 

treatment breaks greater than 14 days 

Group C:ibrutinib was withheld for 

longer than 14 days, either temporarily 

or permanently 



CLL, ibrutinib and invasive 
Aspergillosis 
• Invasive Aspergillosis is a life threatening 

complication 
• Ibrutinib therapy should be discontinued 

until an appropriate infection control is 
achieved 

• Prolonged discontinuation of ibrutinib 
therapy may be associated with a 
progression of CLL and reduced overall 
survival probability 

May primary anti-Aspergillus 
prophylaxis be indicated in certain 
patients during a certain period? 







Antifungal prophylaxis  in the era 
of biological immunosuppression 

• Continues to be a controversial issue 

• Adequate prospective studies will be difficult to 
implement 

• Epidemiological surveillance can be the only tool 
to understand something of the phenomenon 

• In selected patients and for a defined period 
primary antifungal prophylaxis may still be 
considered 



Antifungal therapy in the era of 
biological immunosuppression 

• The diagnostic strategy should be adapted to 
the peculiar characteristics of the patients 
• Outpatients 
• Generally not neutropenic 
• Prolonged, frequently longlife treatments 

• Drug-drug interactions condition the choice of 
antifungal drugs 







Diagnostic strategies of IFDs  
Pe

ri
od

 a
t 

ri
sk

 

Surveillance driven (biomarker driven) 

Clinically driven 
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CYP450 metabolism and possible drug-drug 
interactions of certain molecules used in 

hematology 

CYP1A2 
• Bortezomib, pomalidomide 

CYP2C9 
• Cyclophosphamide, Idarubicin, bortezomib 

CYP2C19 
• Bortezomib 

CYP3A4 

• Cyclophosphamide, busulfan, thiotepa, vinca alcaloids, etoposide, daunorubicin, 
bortezomib, BCR-ABL TKIs, ibrutinib, idelalisib, venetoclax, pomalidomide, 
panobinostat, calcineurin inhibitors. 

Drugs generally used in outpatients for a prolonged period 



Interactions of antimicrobials with BCR-ABL TKIs 
Pharmacokinetic data 

Drug CYP1A2 CYP2C8 CYP2C9 CYP2D6 CYP3A4 CYP3A5 P-gp 

Imatinib S S, INHIB S, INHIB S, INHIB S S 

Dasatinib INHIB S, INHIB S 

Nilotinib S, INHIB INHIB INHIB S, INHIB INHIB 

Ponatinib S S S 

Bosutinib S 

• Strong CYP3A4 inhibitors: clarithromycin, itraconazole, voriconazole, posaconazole 
• Moderate CYP3A4 inhibitors: ciprofloxacin,  levofloxacin, fluconazole, erithomycin 
• Weak CYP3A4 inhibitors: isoniazid, azithromycin, metronidazole, caspofungin, isavuconazole 
• P-gp inhibitors:  itraconazole, posaconazole, clarithomycin, erithromycin, ofloxacin, levofloxacin 

Ketoconazole interaction in healthy subjects: 
• Imatinib: increased Cmax 1.3 fold, AUC 0-∞ 1.4 fold 
• Dasatinib: increased Cmax 3.6 fold, AUC 0-∞ 4.8 fold 
• Nilotinib: increased Cmax 1.8 fold, AUC 0-∞ 3 fold 
• Ponatinib: increased Cmax 1.5 fold, AUC 0-∞ 1.8 fold 
• Bosutinib: increased Cmax 5.2 fold, AUC 0-∞ 8.6 fold 
Rifampin interaction in healthy subjects: 
• Imatinib: decreased Cmax 54%, AUC 0-∞ 74% 
• Dasatinib: decreased AUC 0-∞ 82% 
• Nilotinib: decreased Cmax 64%, AUC 0-∞ 80% 
• Ponatinib: decreased Cmax 42%, AUC 0-∞ 62% 
• Bosutinib: decreased Cmax 14%, AUC 0-∞ 6% 

 



Interactions of antimicrobials with FLT-3 inhibitors 
Pharmacokinetic data 

Drug CYP3A4 P-gp 

Midostaurin S 

Sorafenib S inib 

• Strong CYP3A4 inhibitors: clarithromycin, itraconazole, ketoconazole, voriconazole, posaconazole 
• Moderate CYP3A4 inhibitors: ciprofloxacin,  levofloxacin, fluconazole, erithromycin 
• Weak CYP3A4 inhibitors: isoniazid, azithromycin, metronidazole, caspofungin, isavuconazole 
• Strong/moderate CYP2C9 inhibitors: fluconazole 
• P-gp inhibitors:  itraconazole, posaconazole, clarithomycin, erithromycin, ofloxacin, levofloxacin 

Ketoconazole interaction in healthy subjects: 
• Midostaurin: increased Cmax 1.8 fold, AUC 0-∞ 10 fold 
• Sorafenib: no interaction observed 
Rifampin interaction in healthy subjects 
• Midostaurin: decreased Cmax 4 fold, AUC 0-∞ 13 fold 
• Sorafenib: 37% reduction of the AUC 

Drug Co-dministration 
with strong  
CYP3A4 
inhibitors 

Co-dministration 
with moderate 
CYP3A4 
inhibitors 

Co-dministration 
with weak 
CYP3A4 
inhibitors 

Co-dministration 
with CYP3A4 
inducers 

Co-dministration 
with P-gp 
inhibitors 
 

Midostaurin Avoid Avoid ??? 
 

Avoid No dose 
adjustment 
required 

Sorafenib No implication No implication No implication No implication Dose 
adjustment?? 

Clinical implications 



Interactions of antimicrobials with Ibrutinib, Idelalisib, 
Venetoclax  
 

Drug CYP3A4 P-gp 

Ibrutinib S Inhib 

Idelalisib S Inhib 

Venetoclax S Inhib 
 

S 
 

Ketoconazole interaction in healthy subjects: 
• Ibrutinib: increased Cmax 29 fold, AUC 0-∞ 24 fold 
• Idelalisib: increased Cmax 1.8 fold, AUC 0-∞ 4.8 fold 
• Venetoclax: increased Cmax 2.3 fold, AUC 0-∞ 6.4 fold 
Clarithromycin interaction in healthy subjects. 
• Ibrutinib: increased AUC 0-∞ 14 fold 
Rifampin interaction in healthy subjects: 
• Ibrutinib: decreased Cmax 92%, AUC 0-∞ 90% 
• Idelalisib: decreased AUC 0-∞ 82% 
• Venetoclax: decreased AUC 0-∞ 71% 

 

Drug Co-administration 
with strong  CYP3A4 
inhibitors 

Co-administration 
with moderate 
CYP3A4 inhibitors 
 

Co-administration 
with weak CYP3A4 
inhibitors 
 

Co-administration 
with CYP3A4 inducers 
 

Ibrutinib Avoid, if not possible 
reduce Ibr dosage 

Avoid, if not possible 
reduce Ibr dosage 
 

No dosage reduction 
required 
 

Avoid.  

Idelalisib No dosage reduction 
required 

No dosage reduction 
required 

No dosage reduction 
required 

Avoid 

Venetoclax Avoid,  
At steady daily dose 
reduce Ven by 75% 

Avoid, if not possible 
reduce Ven dosage by 
50% 
 

No dosage reduction 
required 
 

Avoid 

Clinical implications 



Drug-drug interactions of triazoles in hematology 

Cyclophosphamide 
Idarubicin 

CYP-2C9 substrates 

Bortezomib 

CYP-2C19 substrates 

Cyclophosphamide 
Busulfan, Thiotepa 

Vinca alcaloids, Etoposide 
Daunorubicin 
Bortezomib 

BCR-ABL TKIs 
Ibrutinib, Idelalisib 
Calcineurin inhibitors 

CYP-3A4 substrates 

Fluconazole 

Itraconazole 

Posaconazole 

Voriconazole 

Isavuconazole 

Severe inhibition Moderate inhibition Mild inhibition 



Prophylaxis, preemptive and targeted therapy 
of invasive aspergillosis in hematologic patients: 

perspectives 

• Prophylaxis  in selected populations other 
than acute leukemia and HSCT might be 
considered 

 

• Therapy: clinically-driven diagnostic approach 
for a targeted therapy seems to be more 
appropriate  


