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Prophylaxis with moldactive agents In
Hematology

PosaconazolpAML/MDS In induzione
HSCT con GVHD

Voriconazolo HSCT

Micafungina HSCT o pazienti con
neutropenia>10 giorni




Epidemiology of IFI in patients with acute leukemia
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SEIFEM SEPIA SEIFEM SEPIA Ambigard Nucci Doan
AML AML ALL ALL ALL ALL ALL
No paz 3012 2440 1173 627 355 153 98
Arruol. 99-2003 | 20112013 99-2003 | 20112013 - 87-2013 | 20082013
Fasi mal| tutte Induz+TMO|  tutte Induz+TMO | jnduz tutte Induzcons
Itra- 74% Posal [tra-Fluco | NO PAP 42% |-AmB PAP 63%| PAP 85%
Profilas. Fluco 26% NO Fluco 21% Fluco 29%| Fluco 8%
PAP Mold 37% Mold 9% | L-AmB 65%
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NReal | 1 feo experiences
Ref. Patients Prophylaxis Mean IFD IA EAFT oS
duration Proven/probabld |BProven/probable
Vehreschild | AML | 82topical polyenes - 19% 13% - N.D.
JAC 2010 77 POSA 22 days 4% 3% -
Busca AML 136 Itra/Fluco 19 days 7% 5% 37% N.D.
TIMM 2011 82 POSA 21 days 0% 0% 38%
Michallet AML 66 NO prophylaxis 6% - -
Med Mycol 2011 55 POSA 27 days 3.6% - -
Girmenia AML 58 oral AmphoB - 51.7% 43% - N.D.
Haematol 2011 99 POSA - 23.2% 15% -
Egerer AML 40 POSA 31 days 1.3% 1.3% - -
Mycoses 2010
Ananda-Rajah | AML 57 Fluco/ 59 Itra 15/20 17%/8% 17%/8% 31% -
Haematol 2011 MDS 82 Vorico/68 POSA| 21/23 1.7%/0% 1.7%/0% 8% -
Winston 106 POSA 113 days 7.5% 3% - -
BBMT 2011 HSCT
Sanchez HSCT 16 Itra - 12% 12% 31% 63%
Ortega 33 POSA 0% 0% 15% 91%

BMT 2011




Evaluation of the Practice of Antifungal
Prophylaxis Use in Patients With Newly
Diagnosed Acute Myeloid Leukemia: Results
From the SEIFEM 2010-B Registry

Livio Pagano,! Morena Caira,’ Anna Candoni,? Franco Aversa,® Carlo Castagnula,q Cecilia Caramatti,®’ Chiara Cattaneo,®

Mario Delia,” Maria Rosaria De Paolis,® Roberta Di Blasi,' Luigi Di Caprio,’ Rosa Fanci,'” Mariagrazia Garzia,"
Bruno Martino,"” Lorella Melillo,'®* Maria Enza Mitra,"® Gianpaolo Nadali,'® Annamaria Nosari,'"® Marco Picardi,”
Leonardo Potenza,'® Prassede Salutari,'® Enrico Maria Trecarichi,® Mario Tumbarello,” Luisa ‘Uerga.z'

Nicola Vianelli,Z and Alessandro Busca;”? for the SEIFEM Group®

Itraconazole Posaconazole
N°93 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/ul
>7dgys) p ( H 87 (93.5%) 240 (92.3%) 0.69
Median duration of neutropenia ) )
(days [IOR]) 22 [16-27.5] 23 [18-29] 0.25
CVvC 75 (80.6%) 200 (76.9%) 0.45
Antrac cllne based
chemotherapy (Y/N) 81/93 (87.1%) 242/260 (93.1%) 0.08




All IFDs

M1 Possible mold IFDs

M1 Probable and Proven mold IFDs

T Proven yeasts IFDs

Frontline antifungal approach of IFD
1 Empirical

1 Pre-emptive

1 Target

Antifungal drugs employed

1 Lipid AmB (L-AmB, ABLC)

1 Caspofungin

1 Voriconazole

1 Other

Overall mortalitv (%)

Itraconazole
N°93

36 (38.7%)

23 (24.7%)
10 (8.6%)
3 (3.2%)

41 (45.1%)

21 (22.6%)
13 (14%)

7 (7%)

17/41 (41.5%)
12/41 (29%)
9/41 (22%)
32/41 (7.3%)
9/93 (9 7%)

Posaconazole
N°260

49 (18.9%)
39 (15%)
7 (2.7%)
3 (1.1%)

69 (26.6%)

53 (20.3%)
12 (4.6%)
4 (1.5%)

42/69 (60.9%)
18/69 (26.1%)
8/69 (11.6%)
10/69 (1.4%)
9/260 (3.5%)

p-value

<0.001
0.03
0.02
0.18
0.001
0.49
0.003
0.004

0.04
0.71
0.14
0.11
002



Recommendations on antifungal prophylaxis in patient:

7]

with acute leukaemiaindergoing intensive chemotherap!

&

DRUG and DOSAGE | RECOMMENDATIO

ESCMID (2014) POSACONAZOLE Al
oral solution 200 mg g8h

ECIL5 (2013) POSACONAZObH solution

200 mg g8h; tablet 300 mg q24h A |
following a loading dose 300 mg ql12h

IDSA (2016) Posaconazole
oral suspension 200 mgtid  StrongRec/ HighGEvid

tablet 300 mg g24h following a
loading dose 300 mg gq12h



Diagnosis and management of AML in adults: 2017 ELN
recommendations from an international expert panel

Hartmut Déhner,' Elihu Estey,” David Grimwade,® Sergio Amadori,” Frederick R. Appelbaum,” Thomas Biichner,”
Hervé Dombret,® Benjamin L. Ebert,” Pierre Fenaux,? Richard A. Larson,” Ross L. Levine,'® Francesco Lo-Coco,*
Tomoki Naoe,"' Dietger Niederwieser,'* Gert J. Ossenkoppele,'® Miguel Sanz,'* Jorge Sierra,'® Martin S. Tallman,'®
Hwei-Fang Tien,'® Andrew H. Wei,'”'® Bob Léwenberg,'® and Clara D. Bloomfield®®

Supportive care

Prophylactic anti-infectious treatment

A systematic survey of randomized trials in AML found “high-level
evidence™ supporting use of posaconazole o prevent invasive fungal
infections duning remussion induction therapy and in patients with
GVHD after allogeneic HCT. Micafungin can be used when azoles are
stricdy prohibited, although fluconazole is generally acceptable because
it has a very low interaction with CYP3A4. "’

Blood 2017
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Decreased invasive fungal disease but no impact on overall
survival by posaconazole compared to fluconazole
prophylaxis: a retrospective cohort study in patients
receiving induction therapy for acute myeloid leukaemia/

myelodysplastic syndromes

Torsten Dahlén’, Mats Kalin?, Kerstin Cederlund®, Anna Nordlander®, Magnus Bjoérkholm’,
Per Ljungman®, Ola Blennow*

AML/MDS induction chemotherapy: 176 Fluco (2200 mg) 2008011
107 Posa (200 mg TID) 202213

~——  Fluconazole

Day 100 IFD 1% vs 1 S

47% mold infections during
Consolidation therapy

Log-rank test
P = 0,006

Mean time to IFIl: posa 81 g
fluco 48 d |
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Biology of Blood and ASBMT.
Marrow Transplantation s el il

journal homepage: www.bbmt.org

Long-Lasting Protective Effect of Posaconazole Prophylaxis in
Patients with Acute Myeloid Leukemia Receiving Allogeneic
Hematopoietic Stem Cell Transplantation

Alessandro Busca '*, Anna Candoni 2, Ernesta Audisio 3, Roberto Passera 4, Benedetto Bruno ',
Federico Monaco 2, Nicola Mordini ®, Adriana Vacca ’, Mario Delia &, Franco Aversa °,
Livio Pagano '°




LAM induction/salvage N° 23 unknown

N° 307 — Prophylaxis
Off study
| |
ITRA/FLUCO Posaconazole
N°170 N° 114
| I
IFI; Off study IFI: ?vtf ;tudv
N°17
HSCT HSCT
N° 33 Prophylaxis other
than Fluco
N° 229 Prophylaxis FLUCP Off study
|7 |
IFI proven/prob IFI proven/prob
N° 18 (14%) N° 4 (4%)




LAM induction/salvage
N= 307

ltraconazolo/Fluconazolo Posaconazolo
N=170 N=114

HSCT

Fluconazolo

14%

M Itra/Fluco

® Posa

post-HSCT IFI



Epidemiology of IFD in HSCT recipients

Ref

Morgan J
Med Mycol
Suppl 2005

Pagano
SEIFEM CID
2007

Garcia-Vidal
CID 2008

Mikulska
BMT 2009

Neofytos
PATH Alliance
CID 2009

TRANSNET
CID 2010

Omer BBMT
2010

Centers

19
USA

11
Italy

Seattle

1

Genova

16
North
Am

23
USA

1 USA

Time
frame

2001-2002

1999-
2003

1998-
2002

1999-
2006

2004-
2007

2001-
2006

2000-2010

Pts

4621

3228

1248

306

234

875

271

HSCT

Auto 2588
Allo 2033

Auto 60%

Allo 40%

Allo

Allo

Auto 31%

Allo 69%

Auto
Allo

Allo

Prophylaxis

Fluco 39%
Itra 21%

fluconazole

Fluco 90%

IFD Rate

IA@1y
Auto: 0.5
Allo 2.9

MSB 2.3%, MVRD

3.2%; MUD 3.9%

Auto 1.2%
Allo 7.8%

IMI 13.1%

IA 15%

Auto 1.2%
MSD 5.8%
MUD 7.7%

IFD 15%

mortality

Auto 54
Allo 85%

AM Allo 77%
AM Auto
14%

AM IA 67%

IA 21.5%

AM 33%



Epidemiology of IFD in HSCT recipients

Ref Centers Time Pts HSCT Prophylaxis
frame
Atalla 8 - 2007- 345 Allo Fluco 89%
TID 2015 BRAZIL 2009
Girmenia 30 Fluco 75%
GITMO BBMT Italy 2008- 1858 Allo Mold-act. 14%
2014 2010
SunY -1 ~“M11 1T AMN1 ) AIIT -en/ rl.. rAn/ laca
BBMT2015 = C The Overall incidence of IFI
19962005 = 12
WalshT) | 1 20052013 + 8
Mycoses 2011 voriconazole
2015
Liu Y-C | 1 Taiwan 2002- 421 allo Fluco 87%
J Mic Imm Inf 2013 Echino 13%

2015

IFD Rate

IMI 8.1%

IFD 8.8%

Allo 8.9%
\uto 4.0%

A 7.9% -C.
3.4%
Others 4%

IF1 7.4%

mortality

AM 19%

Proven 31%
Probable
22%

IA 52%

AM 80%



Antifungal prophylaxis in HSCT recipientsl AZOLEE

Goodman  Prospl992  Auto/allo Fluco 179 pts Placebo 177 pts 2.8 Fluco; 16% plac
Slavin/Marr  Prospl995  Auto/allo  Fluco 152 pts Placebo 148 pts 7% fluco;18% plac
Winston Prosp2003  Allogeneic Itra 71 pts Fluco 67 pts 9% itra; 25% fluco
Marr Prosp2004  Allogeneic Itra 151 pts  Fluco 148 pts 5% itra; 12% fluco
Wingard  Prosp2010 Allogeneic Vorico306pts  Fluco 295 pts 7% Vorico; 11% fluc
Marks Prosp2011 Allogeneic Vorico234pts Itra 255 pts  1.3% Vorico; 2%ra
Ulimann Prosp2007 Allogeneic Po0sa291 pts Fluco 288 pts 2% posa; 8% fludo
Wang Retrosp2014 Allogeneic Posal2 pts Fluco 40 pts 8% posa; 42% fluga
Winston  Retrosp2011 Allogeneic Posal06 pts - 7.5%
Sanchertega  Prosp2011  Allogeneic Posa33 pts Itra 16 pts 0% posa; 12% itrp
Chafteri ~ Prosp2012 Allogeneic Posa2l pts ABLC 19 pts 0% posa; 5% AB‘.C




Antifungal prophylaxis in HSCT recipients
ECHINOCANDINS

Van Burik  Prosp2004  Auto/allo Micaf425 pts  Fluco 457 Fluco 2.4%; Mica 1.6%

Hiramatsu Prosp2008 Auto/allo  Micaf52 pts Fluco 52 pts  Fluco 2%; Mica 2%
Hashino ~ Prosp2008 Allogeneic Micaf44 pts Fluco 29 pts Fluco 10%; Mica 0%
Huang Prosp2012 Auto/allo Micaf 136 pts Itra 147 pts Itra 1%: Mica 4%

EtCheikh  Prosp2013 Allo Micaf 26 pts - No IFI

(Haplo)
Chou Retros2007 Auto/allo Caspo 123 pts - 7.3%



Infections after Transplantation of Bone Marrow or Peripheral (!)Cmsmrk
Blood Stem Cells from Unrelated Donors )

Jo-Anne H. Young “*, Brent R. Logan?, Juan Wu~, John R. Wingard *, Daniel ]J. Weisdorf ',
Cathryn Mudrick *, Kristin Knust®, Mary M. Horowitz %, Dennis L. Confer”, Erik R. Dubberke °,
Steven A. Pergam ’, Francisco M. Marty ®, Lynne M. Strasfeld “, Janice (Wes) M. Brown '°,
Amelia A. Langston "', Mindy G. Schuster '?, Daniel R. Kaul ", Stanley I. Martin '*,

Claudio Anasetti ' for the Blood and Marrow Transplant Clinical Trials Network Trial 0201

Table 5

Multivaniate Model of Infection Density: Impact of GYHD
Variable Bactenial Infechon Viral Infechon Fungal Infection

Relatve Density (955 C1)  PValue  Relative Density (955 C1)  PValue  Relative Density (5% C1)  PValue

Mo 1.00 1.00 1.00
AateGVHDonly  224(1712.9) <001 168(130-217) <001 330(156-701) <001
Chromic GVHD only 239 I: 1.47-3.88 =-= <001 116 {.ﬁﬂ'-].ﬂﬁi Al 141 ll,fE.E 1-1991) <001
Both 416(2606.64) <001 1.40(85-232) A8 552(190-1607) <001




Improved survival after acute graft-versus-host
disease diagnosis in the modern era

- OVERALL SURVIVAL TRANSPLANRELATED MORTALITY
Following the diagnosis of GVHDIV Following the diagnosis of GVHDIV
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Improved survival after acute graft-versus-host
disease diagnosis in the modern era

CAUSES OF DEAT

- 19992001 | 20022005 20062012

Primary disease 30% 34% 42%
Infection 20% 15% 15%
Organ failure 15% 14% 12%

Haematologica 2017



TARGET THERAPY in EMATOLOGIA

Target IndicazioniJso in Ematologia
Checkpoint Inhibitors
Nivolumab PD1 Melanoma mts, NSCLdHodgkin, LNHhediastino
Pembrolizumab PD1 Melanoma mts, NSCL,d&Hodgkin, LNHhediastino

NHzi 2y Wa

CENRAAYS YAYIl &
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LYKAOAIGZ2NER

Ibrutinib BTK CLL, Linfoma mantellare, Waldenstrom
PI3K Inhibitors
Idelalisib PI13K 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
Polatuzumaly CD79 (B cell) DLBCL
Obituzumab CD20 CLL, linfoma follicolare
Blinatumumab CD19 Leucemia linfoblastica acuta




PD-1 Pathway

Checkpoints inhibitors:
nivolumab, pembrolizumab, ipilimumab

PD-1 blockade wPD1 is expressed on the surface
“I/ of activated T cells

- )  wltsligands, PD1 and PEL.2, are
overexpressed in certain tumor
cells(PMBCL, LH)

wBinding of PEL to its ligands
iInhibits Fcell activation, allowing
tumors to evade the immune
response

PD-L1 blockade



Cytokines Receptors

*Pacritinib
*Ruxolitinib

*JC-1

STAT

PLenalidomide

PET438

B cell Receptor Receptor Tyrosine Kinase

Ibrutinib

[ *Sotrastaurin
*AEBOT1

1

*Bortezomib
*Carfilzomib

Idelalisib

AKT ) | —[razoe ]

*Evarolimus
*Temsirolimus

Cell growth/survival
Protein synthesis

(/BCLZD H Venetoclax




Naked-ADC and mAB
Retuximab . Epratuzumab |

Pizzi M et al Leukemia 2016



The Spectrum of Serious Infections
Among Patients Receiving Immune

Checkpoint Blockade for the

Treatment of Melanoma
Table 2. Specific Infection Types

Infection Type No. of Cases

Bacterial 46
Pneumonia 13
Intra-abdominal infection 7
Craniofacial infection 3
Bacterial bloodstream infection 13
Clostridium difficile~associated diarrhea 10

Fungal 6
Invasive pulmonary aspergillosis
Pneumocystis pneumonia 3
Candida bloodstream infection 1

Viral 5
Zoster (disseminated or facial) 3
CMV enterocolitis 1
EBV reactivation causing facial nerve paralysis 1

Parasitic 1
Strongyloides hyperinfection i /.8% CID 2016

Total® 58



Pneumonitis in Patients Treated With Anti—Programmed
Death-1/Programmed Death Ligand 1 Therapy

Jarushka Naidoo, Xuan Wang, Kaitlin M. Woo, Tunc Iyriboz, Damragh Halpenny, Jane Cunningham,

Jamie E. Chaft, Neil H. Segal, Margaret K. Callahan, Alexander M. Lesokhin, Jonathan Rosenberg, Martin H. Voss,
Charles M. Rudin, Hira Rizvi, Xue Hou, Katherine Rodriguez, Melanie Albano, Ruth-Ann Gordon, Charles Leduc,

Natasha Rekhtman, Bianca Harris, Alexander M. Menzies, Alexander D. Gumiunski, Matteo S. Carlino,

Benjamin Y. Kong, Jedd D. Wolchok, Michael A. Postow, Georgina V. Long, and Matthew D. Hellmann

5%

Radiologic Subtypes Representative Image Description
Discrete patchy or confluent
Cryptogenic consolidation with or without air
organizing bronchograms
pneumonia-like Predominantly peripheral or
{n=5, 19%) subpleural distribution
Discrete focal areas of increased
Grisiid dlias attenuation
aciti Preserved bronchovascular
opacsues markings
{n =10, 37%)
Increased interstitial markings,
interlobular septal thickening
Interstitial Peribronchovascular infiltration,
(n=6.22%) subpleural reticulation
' Honeycomb pattern in severe
patient cases
Centrilobular nodules
Bronchiolitis-like appearance
Hypersensitivity Tree-in-bud micronodularity
(n= 2, 7%)
Mixture of nodular and other
Pneumonitis subtypes
not otherwise Not clearly fitting into other
specified subtype classifications
(n=4,15%)
[ -

JCO 2016



Any

Table 3. Adverse Events.* Event No. %
Blinatumomab Group Patients with AEs 45 100
Event (N=267) AEs of grade = 3 occurring in = 5% of patients*
no. of patients  Pyrexia 26 58
Any adverse event 263 (98.5) | Febrile neutropenia 18 110
. ) v q 2 = wl
Event leading to premature discontinuation of trial treatment 33 (124) Anaria 13 95
Serious adverse event 165 (61.8) camhamannania 10 29
Fitalserioles acerse everk 51(19) 2/45 decessi per sepsi e shock settice
Any adverse event of grade =3 231 (86.5) TS T O U TOTS GO AT S TO T 3
Grade =3 adverse event of interest reported in at least 3% Incrgased alanlpe amlnotransferase 5 1
of patients in either group Device-related infection 5 1
. Neutropenia 3 )
Neut 101 (37.8 ; . ,
: ropema B78) Patients with neurologic events 21 47
Infection 91.341) Neurologic events occurring in two or more patients
Elevated liver enzyme 34 (127) Paresthesia 6 13
: =0 25 (9.4) Confusional state 5 11
Sepsi 5% 13 (49) Dizziness 4 9
Polmonite 4% b Tremor 4 :
: Aphasia 2 4
— 0 . —
Any decrease in platelet count 17 (6.4) Memory impairment 2 4
Nervous system disorder 2 4

Any decrease in white-cell count

14 (5.2)




