
Epidemiologia delle IFI in Ematologia in 
tempo di «Mold-active» profilassi 

Epidemiologia delle IFI in Ematologia in 
tempo di profilassi «Mold-ŀŎǘƛǾŜηΧΧΦΦ 9 
nuovi agenti «immunochemioterapici» 



Prophylaxis with mold-active agents in 
Hematology 

Posaconazolo: AML/MDS in induzione 

                           HSCT con GVHD 

Voriconazolo: HSCT  

Micafungina: HSCT o pazienti con                   

                          neutropenia>10 giorni 



Epidemiology of IFI in patients with acute leukemia  

Pagano, Haematologica 2006; Koehler,  Int J Antimic Agents 217;  Cornely O, ASH 2014 ; 
 Nicolato Leuk&Lymph 2016;  Doan JAC 2016  
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No paz 3012 2440 1173 627 355 153 98 

Arruol. 99-2003 2011-2013 99-2003 2011-2013 - 87-2013 2008-2013 

Fasi mal tutte Induz+TMO tutte Induz+TMO induz tutte Induz-cons 

 
Profilas. 

Itra-
Fluco 

74% Posa 
26% NO 

PAP 

Itra-Fluco NO PAP 42% 
Fluco 21% 
Mold 37% 

L-AmB PAP 63% 
Fluco 29% 
Mold 9% 

PAP 85% 
Fluco 8% 

L-AmB 65% 



ñReal lifeò experiences with posaconazole prophylaxis 

Ref. Patients Prophylaxis Mean 
duration 

IFD 
Proven/probable 

IA  
Proven/probable 

EAFT OS 

Vehreschild 
JAC 2010 

AML  82 topical polyenes 

77 POSA 

- 

22 days 

19% 

4% 

13% 

3% 

- 

- 
N.D. 

 

Busca 
TIMM 2011  

AML  136 Itra/Fluco 

82 POSA 

19 days 

21 days 

7% 

0% 

5% 

0% 

37% 

38% 

N.D. 

Michallet  
Med Mycol 2011 

AML  66 NO prophylaxis 

55 POSA 

 

27 days 

- 

- 

6% 

3.6% 

- 

- 

- 

- 

Girmenia  
Haematol 2011 

AML  58 oral AmphoB 

99 POSA 

- 

- 

51.7% 

23.2% 

43% 

15% 

- 

- 

N.D. 

Egerer 
Mycoses 2010 

AML  40 POSA 31 days 1.3% 1.3% - - 

Ananda-Rajah 

Haematol 2011 
AML  

MDS 

57 Fluco/ 59 Itra 

82 Vorico/68 POSA 

15/20 

21/23 

17%/8% 

1.7%/0% 

17%/8% 

1.7%/0% 

31% 

8% 

- 

- 

Winston 
BBMT 2011 

HSCT 106 POSA 113 days 7.5% 3% - - 

Sanchez-
Ortega 

BMT 2011 

HSCT 16 Itra 

33 POSA 

- 12% 

0% 

12% 

0% 

31% 

15% 

63% 

91% 



  Itraconazole 
N°93 

Posaconazole 
N°260 p-value 

Age (median[IQR]) 60 [49-67] 56 [44-65] 0.08 

% of men 52.2% 45% 0.23 

Duration of prophylaxis 21 [15-26] 21 [16-28] 0.70 

Deep Neutropenia (PMN<500/µl 
>7days) 87 (93.5%) 240 (92.3%) 0.69 

Median duration of neutropenia 
(days [IQR]) 22 [16-27.5] 23 [18-29] 0.25 

CVC 75 (80.6%) 200 (76.9%) 0.45 

Antracycline based 
chemotherapy (Y/N) 81/93 (87.1%) 242/260 (93.1%) 0.08 



  
Itraconazole 

 N°93 
Posaconazole 

N°260 p-value 

All IFDs 36 (38.7%) 49 (18.9%) <0.001  

¶ Possible mold IFDs 23 (24.7%) 39 (15%) 0.03 

¶ Probable and Proven mold IFDs 10 (8.6%) 7 (2.7%) 0.02 

¶ Proven yeasts IFDs 3 (3.2%) 3 (1.1%) 0.18 

Frontline antifungal approach of IFD 41 (45.1%) 69 (26.6%) 0.001 

¶ Empirical 21 (22.6%) 53 (20.3%) 0.49 

¶ Pre-emptive 13 (14%) 12 (4.6%) 0.003 

¶ Target 7 (7%) 4 (1.5%) 0.004 

Antifungal drugs employed     

¶ Lipid AmB (L-AmB, ABLC) 17/41 (41.5%) 42/69 (60.9%) 0.04 

¶ Caspofungin 12/41 (29%) 18/69 (26.1%) 0.71 

¶ Voriconazole 9/41 (22%) 8/69 (11.6%) 0.14  

¶ Other 3a/41 (7.3%) 1b/69 (1.4%) 0.11 

Overall mortality (%) 9/93 (9.7%) 9/260 (3.5%) 0.02 

AM - Attributable mortality (%) 4/36 (11.1%) 2/49 (4.1%) 0.21 

Molds AM 4/33 (12.1%) 0/46 (0%) 0.03 

Yeasts AM 0/3 (0%) 2/3 (66.7%) 0.2 



Guidelines DRUG and DOSAGE RECOMMENDATION 

ESCMID (2014) POSACONAZOLE  

oral solution 200 mg q8h 
A I 

 

ECIL-5 (2013) POSACONAZOLE oral solution 

200 mg q8h; tablet 300 mg q24h 
following a loading dose 300 mg q12h 

 
A I 

IDSA (2016) Posaconazole  

oral suspension  200 mg tid 

tablet 300 mg q24h following a 
loading dose 300 mg q12h 

 

Strong-Rec/ HighQ-Evid 

 Recommendations on antifungal prophylaxis in patients 
with acute  leukaemia undergoing intensive chemotherapy 



Blood 2017 



Blood 2017 



AML/MDS induction chemotherapy:  176 Fluco (100-200 mg) 2008-2011  
                                                                    107 Posa (200 mg TID)  2011-2013 

Eur J Hematol 2016 

IFD Attributable Mortality  1.7% 

Day 100 IFD 1% vs 11% 

47% mold infections during  
Consolidation therapy 

Mean time to IFI: posa 81 d 
                                fluco 48 d 





N° 229 Prophylaxis FLUCO 

N° 33 Prophylaxis other      
               than Fluco 
                Off study  

N° 23 unknown  
Prophylaxis 
   Off study  



LAM induction/salvage 

N= 307 

Itraconazolo/Fluconazolo 

N= 170 

Posaconazolo 

N= 114 

HSCT 

                  N=153                                       N= 109 

Fluconazolo 

                  N= 130                                      N= 99 





The Overall incidence of  IFI  

1990-2005 : ±  12 

2005-2013 : ±  8 



Antifungal prophylaxis in HSCT recipients 

Ref Study HSCT Study Drug Comparator IFI 

Goodman Prosp 1992 Auto/allo Fluco 179 pts Placebo 177 pts 2.8 Fluco; 16% plac 

Slavin/Marr Prosp 1995 Auto/allo Fluco 152 pts Placebo 148 pts 7% fluco;18% plac 

Winston Prosp 2003 Allogeneic Itra 71 pts Fluco 67 pts 9% itra; 25% fluco 

Marr Prosp 2004 Allogeneic Itra 151 pts Fluco 148 pts 5% itra; 12% fluco 

Wingard Prosp 2010 Allogeneic Vorico 306 pts Fluco 295 pts 7% Vorico; 11% fluc  

Marks Prosp 2011 Allogeneic Vorico 234 pts Itra 255 pts 1.3% Vorico; 2% itra 

Ullmann Prosp 2007 Allogeneic Posa 291 pts Fluco  288 pts 2% posa; 8% fluco 

Wang Retrosp 2014 Allogeneic Posa 12 pts Fluco 40 pts 8% posa; 42% fluco 

Winston Retrosp 2011 Allogeneic Posa 106 pts - 7.5% 

Sanchez-Ortega Prosp 2011 Allogeneic Posa 33 pts Itra 16 pts 0% posa; 12% itra 

Chafteri Prosp 2012 Allogeneic Posa 21 pts ABLC 19 pts  0% posa; 5% ABLC 

AZOLES 



Antifungal prophylaxis in HSCT recipients 

Ref Study HSCT Study Drug Comparator IFI 

Van Burik Prosp 2004 Auto/allo Micaf 425 pts Fluco 457 Fluco 2.4%; Mica 1.6% 

Hiramatsu Prosp 2008 Auto/allo Micaf 52 pts Fluco 52 pts Fluco 2%; Mica 2% 

Hashino Prosp 2008 Allogeneic Micaf 44 pts Fluco 29 pts Fluco 10%; Mica 0% 

Huang 

 

Prosp 2012 Auto/allo Micaf 136 pts Itra 147 pts Itra 1%; Mica 4% 

El-Cheikh Prosp 2013 Allo 

(Haplo) 

Micaf 26 pts - No IFI 

Chou Retros 2007 Auto/allo Caspo 123 pts - 7.3% 

ECHINOCANDINS 





Haematologica 2017 

OVERALL SURVIVAL  
Following the diagnosis of GVHD II-IV 

TRANSPLANT-RELATED MORTALITY 
Following the diagnosis of GVHD II-IV 



Haematologica 2017 

1999-2001 2002-2005 2006-2012 

Primary disease 30% 34% 42% 

infection 20% 15% 15% 

Organ failure 15% 14% 12% 

CAUSES OF DEATH 



Target Indicazioni/Uso in Ematologia 

Checkpoint Inhibitors 

Nivolumab PD-1 Melanoma mts, NSCLC, Hodgkin, LNH mediastino 

Pembrolizumab PD-1 Melanoma mts, NSCLC, Hodgkin, LNH mediastino 

.Ǌǳǘƻƴ Ψǎ ¢ȅǊƻǎƛƴŜ YƛƴŀǎŜ LƴƘƛōƛǘƻǊǎ 

Ibrutinib BTK CLL, Linfoma mantellare,  Waldenstrom 

PI3K Inhibitors 

Idelalisib PI3K CLL, linfoma follicolare 

Proteasome Inhibitors 

Bortezomib proteasoma Mieloma, linfoma follicolare, MCL 

Carfizomib proteasoma Mieloma, linfoma follicolare 

Anti BCL2 

Venetoclax BCL2 CLL, LNH 

MoAb 

Brentuximab CD30 Hodgkin, linfoma anaplastico 

Polatuzumab CD79 (B cell) DLBCL 

Obituzumab CD20 CLL, linfoma follicolare 

Blinatumumab CD19 Leucemia linfoblastica acuta 

TARGET THERAPY in EMATOLOGIA 



ωPD-1 is expressed on the surface 
of activated T cells 

ωIts ligands, PD-L1 and PD-L2, are 
overexpressed in certain tumor 
cells (PMBCL, LH) 

ωBinding of PD-1 to its ligands  
inhibits T-cell activation, allowing 
tumors to evade the immune 
response 

Checkpoints inhibitors: 

nivolumab, pembrolizumab, ipilimumab 

PD-1 Pathway  



Venetoclax 

 

Idelalisib 
  

Ibrutinib 
 



Pizzi M et al Leukemia 2016 



CID 2016 7.8% 



JCO 2016 

5% 



2/45 decessi per sepsi e shock settico 

 sepsi 5% 
Polmonite 4% 
IFI, n=9 (3%); n=1 mucor 


