


Diagram of the various risk factors affecting the
primary host condition

INNATE IMMUNE STATUS FACTORS RELATED TO
UNDERLYING CONDITION
Toll-like receptors polymorphism Neutropenia
C-type lectin receptor polymoprphism Progressive cances
Mannose binding lectin polymorphism Graft versus host disease
Plasminogen polymorphism Anticancer chemotherapy
Other polymorphisms? Steroids,

PRIMARY HOST FACTOR T-cell suppressors

Hematological malignancy
Allogeneic hematopoietic stem
cell transplantation
Solid organ transplantation

; Solid tumor :
Eg‘;‘:ﬁ i s Other immune disorder o E:Efg:g
Place of residence Trauma, bums
Tobacco or cannabis use Renal impairment
Contaminated food or spices Metabclic acidosis
Pets, potted plants, and gardening Prior respiratory disease
Mo HEPA filtered air during
hospitalisation

ENVIRONMENTAL FACTORS OTHER FACTORS

Herbrecht et al. Ann. N.Y. Acad. Sci. 1272 (2012) 23-30



Risk of invasive aspergillosis based on the primary
host factor

Chronic granulomatous disease R
Allogenelc HSCT with gralt versus host disease
Myelodysplastic syndrome treated with remissioninduction therapy|
Acute myeloblastic leuk emiatreatedwith remission inductiontherapy)
Lung or heart-ung transplantation HIGH RISK ||
Small bowe| transplantation
+ J Liverwans
qu” Allogeneic HSCT without graft versus host disease
Acute myeloblastic leukemia during consolidation therapy J
= / acute lymphoblastic lsuk emia N\
& J Heanttransplantation
v‘.;' Clwonic lymphocytic leukemia
elodysplastic dr |
Mmplz myeloma T INTERMEDIATE RISK |
1@9 ”g;rnrlc ob structive pulmonary dis¢ase with ac ute ex acerbation
Non-Hodgkin's lymphoma
Autologous hematopoletic stem cell ransplamation (HSCT)
Kidney tr ansplamtation
Solidtumor LOW RISK

Auto-4mmune disorders

Herbrecht et al. Ann. N.Y. Acad. Sci. 1272 (2012) 23-30
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Cryptococcosis >1.000.000 20-70%
Candidiasis >400.000 10-75%
Invasive Aspergillosis >200.000 30-95%
CPA >1.200.000

ABPA 4.800.000

SAFS 10.000.000

Pneumocystis >400.000 20-80%
pneumonia

Mucormycosis >11.000 30-90%



Identified main underlying conditions predisposing to

invasive aspergillosis
Herbrecht et al. Ann. N.Y. Acad. Sci. 1272 (2012) 23-30

Underlying conditions Incidence (%) Identified specific patient

and treatment-related risk
factors

g 0 LS Delayed neutrophil engraftment, secondary
Allogenelc hemat0p01etlc 2 : 7_2 3 neutropenia, lymphocytopenia, monocytopenia,
stem CCHS cord blood, T cell-depleted or CD34-selected
stem cell products,
unrelated or mismatched donor graft, acute or
chronic graft versus host disease, corticosteroids,
CMV disease, respiratory virus infections, renal
failure, reduced-intensity conditioning regimen,
purine analogs or monoclonal antibodies,
history of invasive aspergillosis, iron
overload, advanced age, donor toll-like receptor
polymorphism

Neutropenia, purine analogs or monoclonal

Autologous hematopoietic  0.5-6 antibodics,

stem CCHS lymphoprolﬁferative malignancy as indication for
transplantation

Airways colonization, single lung transplant,
Transplant Lung or heart_ 3_26 cystic fibrosis as indication for transplantation,
lung rejection and increased immunosuppression,
obliterative bronchitis, lymphocytopenia,
corticosteroids, CMV disease, renal dysfunction,
hypogammaglobulinemia, advanced age



Identified main underlying conditions predisposing to

invasive aspergillosis
Herbrecht et al. Ann. N.Y. Acad. Sci. 1272 (2012) 23-30

Airways colonization, reoperation,
Lymphocytopenia, corticosteroids,

CMV disease, post-transplant
hemodialysis, advanced age

Liver Transplant 0.7-10 Retransplantation, smoking, CMV
disease, dialysis requirement,

fulminant hepatic failure as
indication for transplantation

Pancreas 1.1-2.9 None identified

Kidney 0.2—1 Graft failure requiring prolonged
hemodialysis, lymphocytopenia,
corticosteroids, sirolimus =+
mycophenolate mofetil, advanced
age

Small bowell 0-11 Lymphocytopenia, corticosteroids,
CMV disease, renal dysfunction,

advanced age



Frequency of major fungal infections in

organ transplant recipients

Incidence of

invasive fungal

Infections due

Infections due

infections® to Aspergillus to Candida
Renal 1.4-14% 0-10% 2.0-100%
Heart 5-21% 77 - 91% 8-23%
Liver 7-42% 9-34% 35-91%
Lung and heart
-lung 15-35% 25 -50% 43 - 72%
Small-bowel 40 - 59% 0-3.6% 80-100%
Pancreas 18 - 38% 0-3% 97 -100%



Identified main underlying conditions predisposing
to invasive aspergillosis

Acute myeloid leukemia Neutropenia, monocytopenia, purine analogs or monoclonal
antibodies, advanced age, iron overload, influenza HINT1 virus

infection, lack of response to induction chemotherapy

Acute lymphoblastic 3.8 Lymphocytopenia, corticosteroids, advanced age

leukemia

Multiple mye]oma 2-3 Neutropenia, corticosteroids, advanced age

Non-Hodgkin’s lymphoma 0.8 Corticosteroids, purine analogs or monoclonal antibodies,
advanced
age

Hodgkin’s disease 0.4 None identified

Lung cancer 2.6 Stage IV disease, corticosteroids

AIDS 0-12 <50 CD4+ cells/L, neutropenia, corticosteroids

Chronic granulomatous 2040 None identified

disease

Burns 1-7 Body surface area burn, full thickness burn, length of hospital
stay,

older age, inhalation injuries



Identified main underlying conditions

predisposing to invasive aspergillosis
Herbrecht et al. Ann. N.Y. Acad. Sci. 1272 (2012) 23-30

Underlying conditions Incidence (%)

Identified specific patient
and treatment-related risk

Chronic obstructive 1.9
pulmonary disease with
acute exacerbation

Systemic lupus 0.5-2.1
erythematous

Liver failure* 5.4
Severe combined 3.5
immunodeficiency

*Hepatitis B virus-related liver failure

factors

Systemic or inhaled corticosteroids,
admission to the intensive-care
unit, chronic heart failure,
antibiotic treatment received in the
three months prior to admission,
airways colonization

Corticosteroids, other
immunosuppressive drugs

Multiple antibiotic use, frequent
invasive procedures

None identified



Phases of opportunistic infections among allogeneic HCT recipients

Phase |. Pre-engraftment Phase |l. Post-engraftment Phase lll: Late phase

Chronic

Graft-varsus-host-disaase: Acute

W o
Meutropenia, barrier F:F‘i::j colular and &.) Impaired cellular and
breakdown (mucositis, NK IIT 'mﬁ:: hém ™0 humoral immunity; B cell
central venous access g Hr:un:l::: un:i ng but ECD4T cel rn.lmf:m_rncqwr
devices) restricted T coll rapertoire slowly and repertoire diversifies
E Gram negative bacilli L o
g Gram positive organisms Encapsulated bacteria
Gastrointestinal Streplococei species E
( = -t
Herpes Simplex virus ! E
= Cytomegalovirus
g‘? Hmmmmiimm VakelaZosrvus | ]
EBV PTLD g
= Aspergilius '!pl::hl Aspergillus species ) g
= Candida species
= 1 |
Dawy © Day 1545 Dary 100 Day 365 and beyond

Biol Blood Marrow Transplant. 2009 Oct; 15(10):1143-238.
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REVIEW

Risk stratification for invasive fungal infections in patients with Oﬁmm
hematological malignancies: SEIFEM recommendations

Livio Pagano **, Alessandro Busca °, Anna Candoni ©, Chiara Cattaneo “, Simone Cesaro ©, Rosa Fanci ',

Risk factors for IFIs in AML according to Leukemia, Host, Treatment and Fungal

Exposure

Leukemia related Huost related Treatment related factors Fungal exposure

Lowrer Probability of CR [ Adverse Age =65 yrs Expected treatment related severe Rooms withowt HEPA, flliration;
Cytogenetic/sene mutation profiles; and prolonged neutropenia Building constnictions or renovations/
WEL = 500000/ L, Secondary AML (ANC < 100/l for =10d} recent house renovation

Baselire neutmpenda with ANC < 50044 for=7 d;  Organ dysfunction with High comorbidity  Highly mucotosic regimen Docomented Alrway Colonization By
MOS-redated phagooytic dysfmcbon. index or Poor Performance stans (2 Aspergillus species

Leukemia status: relapse-relractory = first Chronic obstroctive pulmumary disease, Mucasitis grade =23 lor =7 days, Prior Aspergillogis
Induction =~ consalidation Active smoking especially if involving lower gut,

Persistance of day 15 bone marrow blast cells  Immunity pofymorphism Multisite colonization by Candida speces,

Mo CR by end of induction phase Fharmacogenomics of antineoplastic drugs Jobs with high exposure | arming,

gardening, contruction waork)

(R = Complete Remission; ANC = absolute Meutrophils cownt; WBC = White Blood cells



Bone Marrow Transplantation (2018) 53:1304-1310 'EBN
https://doi.org/10.1038/541409-018-0161-1 N Birr

Hematopoietic cell transplantation comorbidity index and risk of
developing invasive fungal infections after allografting

Alessandro Busca' - Roberto Passera’ - Enrico Maffini'? - Moreno Festuccia'® - Lucia Brunello™ -
Chiara Maria Dellacasa’ - Semra Aydin® - Chiara Frairia® + Sara Manetta'” - Sara Butera'? - Giorgia lovino'
Luisa Giaccone' - Mohamed Sorror® - Rainer Storb(” - Francesco Giuseppe De Rosa® - Benedetto Bruno'™



Possible dynamic risk stratification.
L. Pagano et al. / Blood Reviews 31 (2017) 17-29

Eva!u;aﬂnn al d!_a_EnnEIE
. (literature based] ———__

i e

i l T —
—\—\_____
T
. . Common risk factors for all HMs: Specific Risk factors

Pre-Hospidalization Risk tactors for

I Meutropenia,Lymphapenia, for AML, ALL, MDS, MPN, CLD
(.. lifestyle-work —} comorbidities, slonocytopania, St:f?dﬁ' ron ovarioad,

etc

|

Siralification for Risk factors
.F-'-H-. -\_\_"‘-\-\__\_\_\_\___
_-_'_,_/-ﬂ"f 1 —

Intermediate Risk Lower Risk

High Risk \ /

&

Re-evaluation of rizk during treatment on the basis of underlying malignancy response
(L. at 15-21 d for acule leukemia, after 2-4 cycles for CLD. MDS, stc)
i resistant switch risk category

w o ™

Mew risk evaluation at ASCT New risk evaluation at HSCT
(previous antifungal treatment, previous {2s for ASTC and, more, kind of HSCT, etc)
chemotherapy, underlying malignancy stage) l l

Pre-engraftment Post-engrafiment



Genetic stratification of risk of IFIs

S U—
7 MBLSNPs -

Genetics: #IF CNP A \C\I\Nplﬂ

4 :
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The future :
Predictive markers for Aspergillus infection?

Cumulbtive Incdenme of brenidve
Aspergliosks ()
Cumulatke Inddence of Death (2]

¢ 3 & B 1385 I M J4-IT 3033 X i ._= £ 4 12 '_.5”_.5 It ;- ._:._l 1 .:-E LL

Montha after Trarplankation Eianthe after TramzplankiEcn

Bochud PY et al, NEJM 2008

- TLR4 haplotypes in unrelated donors are associated with an increased
risk of IA among recipients of allogeneic hematopoietic-cell transplants

- Polymorphisms in genes encoding IL-1, IL-10, TNF r2,

Seo, BMT 2005; Kesh Ann N Y Acad Sci 2005; Sainz Immunol lett 2007 ;
Sainz Human Immunol 2007; Vaid Clin Chem Lab Med 2007, Sainz J Clin Immunol 2008



IIpo@OAaCN o€ TOL0VGC aoOevels ?
I1ow0 avVTIHUKNTIOKO?

Xpovog Evaping Kot Yo 1060?
IHo¢ pmopovue va kavooue owofaduion
TOV KLVOUVOL?

NEow TapayovTeS Kivovvoo Yo
GUGTNUATIKES MUK TLAGELS 1)
TPOYVOGTIKOL TOPAyovTES EMPioong?
Extiunon Kiwvoovov/o@&rovg?



Epnvperoc ovocteponevia, HSCT
Otav n avacedieio kot 0 @OPog
KuPLopyouVv....




Clinical Therapeutics/Volume 36, Number 2, 2014

Systemic Antifungal Prophylaxis After Hematopoietic Stem
Cell Transplantation: A Meta-Analysis

Panayiotis D. Ziakas, MD, PhD""; Irene S. Kourbeti, MD, PhD "~
and Eleftherios Mylonakis, MD, PhD, FIDSA "~

20 studies including 4823 patients receiving HSCT. Overall, the risk
for IFI while on prophylaxis was 5.1%.

The risk of IFI, systemic candidiasis and the need for empiric
antifungal treatment was significantly reduced in patients receiving
fluconazole compared with patients receiving placebo.

Itraconazole was more effective than fluconazole for the prevention
of aspergillosis at the expense of more frequent withdrawals.
Micafungin was marginally more effective than fluconazole for the
prevention of mold infections and IA and reducing the need for
empiric antifungal therapy.

Voriconazole showed marginally significant effects compared with
fluconazole regarding IA and the need for empiric treatment.



ELSEVIER

Newer Antifungal Agents for Fungal Infection Prevention During
Hematopoietic Cell Transplantation: A Meta-Analysis

S.-X. Xu, J.-L. Shen, X.-F. Tang, and B. Feng

Transplantation Proceedings, 45, 407-414 (2013)

17 studies including 5122 patients.

The new mold-active agents, posaconazole,
voriconazole, and micafungin have reduced the
incidence of IFI compared to fluconazole and
1traconazole;

in addition, posaconazole and voriconazole have

reduced transplant-related mortality significantly.

Odds Ratio
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Bow et of BMC Infectious Diseases (2015) 15:128
DO 10186451 2E78-01 5-0855-6

EMIC
Infectious Diseases

RESEARCH ARTICLE Open Access

Systematic review and mixed treatment
comparison meta-analysis of randomized clinical
trials of primary oral antifungal prophylaxis in
allogenem hematopoietic cell transplant recipients

Eric | Bow'  [Dav wicd 1 Vanness® Monica Slavin®, Catherine Cordonmier”, Oliver A Comely”, David | Marks”,

Five eligible RCTs, randomizing 2147 patients in total, were included.

Randomized controlled trials (RCTs) of fluconazole, itraconazole,
posaconazole, and voriconazole for primary antifungal prophylaxis

posaconazole, voriconazole reduced the risk of proven/probable IFI
compared to fluconazole and itraconazole.

Conclusion: As expected, mould-active azoles prevented IFIs, particularly invasive
aspergillosis, more effectively than fluconazole in alloHCT recipients. The paucity
of comparative efficacy data suggests that other factors such as long-term
tolerability, availability of intravenous formulations, local IFI epidemiology, and
drug costs may need to form the basis for selection among the mould-active azoles



OcCelo LoeAoYEVIC AELYOLULO —GLGTNUOTIKEG
LUK TIAGELS

[Ipbopatn Samictwon 611N vIopEN TAPAYOVTOV KvEOVOL amd TV eicaywyn, onwg XATL
emayyeALoTiKn £kBeon, SV(XGXOM]GT[ LLE YDPOLG Me QopTio },LDKT]TO)V amovcia BoAdumy HEPA
Aoipwén e HINI, HY) OVTOOKPIOT GE Oepameio. “induction” av&avet tov Kivouvo yia
CLGTNUOTIKEG puKnTidceS (1,2).

Emnpdcobetor mapdyovtec kKivdvvou: peydin nikio, Ttoyn tpdyvmon VQecS VOGO Yol AdYoug
KUTTOPOYEVETIKTNG, DITOTPOTY KaKonoeag, mapovoio moAhamimy baseline GuvvoonpotTOV N
KaKo “ performance status”.

Emidnodoytkn) aAAayn ToyKOGHIO HE ENKPATNON VOOUVKNTMV e MV E160y®YN TG
TPOPLAAENS e (pKOUKOWOLCOM] and T1g apyEg 1oV 1990. O Aspergillus givar o Kvpiapyog pokntag
otV Evpomn pe enintoon mg omOntknc Aonepyirdmong oe OMA og mocootd 5% - 24%,
evo N kovtvtopio o 2% (3).

AOY® T®V TOGOGTMOV Gvcsrﬁvovrou pérpa np()?»n\png. Exto¢ ™g OATOPLYTG TOV EPYDV
OIKOJOUIKDV AVAKATOGKEVOV KoL PUTOV, YDHATOG, Timeptov ko Bardpwy pe HEPA, n
TPOTOYEVNG TPOYVAASH GLOTNVETAL Kot Bewpeitan EdpoUmUEV TPAKTIKY GE TOALG, Evp(onom(oc
QLLOTOAOYIKA KEVTPOL.,

Av ko1 1 cuyyopnynon avlpakvkivov (doxorubicin, daunorubicin and idarubicin) kot aloAdv
dgv avtevoeikvoutal, ot aloies avaoctéAlovy tovg “efflux transporters” kot pmwopoHv va,
LETABAALOVY TNV KIVNTIKT TOV avOpakvukAvey (4). Zvotveton pia mepiodog “washout” 24

POV TPV TN YOPNYNON TPOPVAAENS te alOAN.

1. Caira M, et al. Haematologica 2015, 100: 284-92.

2. Herbrecht R, et al. Ann N'Y Acad Sci 2012; 1272:23-30.

3. Cornely OA, et al. Clin Infect Dis 2015; 61: 324-31.

4. Lempers VJ, et al. Antimicrob Agents Chemother 2016; 60: 3372-9.



Overall survival 1n patients receiving azacitidine

(n 55) or conventional care regimens (CCR; n 58)
Fenaux et al. J Clin Oncol 2010,;28:562-569
Reduced GI toxicity, less severe neutropenia=fewer fungal infections?
Antifungal prophylaxis needed?

285m0 asacitidine

Patient Survival (proportion)

I ] ] I HO | 1 | I

0 5 10 15 20 25 30 35 40
Time Since Random Assignment (months)

No. of patients at nsk
Azacitidine 55 43 38 26 15 10 4 1
CCR 58 43 36 22 6 3 0 0

(= =
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Invasive fungal infections in AML/MDS patients treated with
azacitidine: a risk worth considering antifungal prophylaxis:

Helena Pomares, Montserat Arnan, lkabel Sandhez-Ortega, Anna Sureda and Rafael F. Duarte
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Retrospective analysis. Incidence of IFI according to EORTC-MSG criteria
in 121 consecutive AML/MDS patients receiving 948 azacitidine courses
(median 5, range 1-43) between June 2007 and June 2015. Four cases of
IFI (two possible, one probable aspergillosis and one proven candidemia)
occurred in this series.

The incidence rate of proven/probable IFI was 0.21% per treatment
cycle and 1.6% per patient treated for the whole series, and 0.73% per
treatment cycle and 4.1% per patient treated in those with severe
neutropenia. Two patients died from IFI, leading to an IFI-attributable
mortality rate of 1.65% per patient and 0.21% per treatment cycle.

The numbers needed to treat with prophylaxis to prevent one case of IFI
are 238 azacitidine cycles or 30 patients throughout their whole treatment
course, and 137 azacitidine cycles or 24 patients among those with severe
neutropenia.

AML/MDS patients treated with azacitidine, including those with severe
prolonged neutropenia, have a very low risk of IFI which does not justify
the use of antifungal prophylaxis.



|® Bone Marrow Transplantation (2013) 48, 168-173
£ 2013 Macmillan Publishers Limited All nghis reserved 0268-3369/1 3

www nature.com/bmt

REVIEW
Supportive care n severe and very severe aplastic anemia

B Hachsmann', A Moicean®, A Risitano’, P L||_|n|:1||'rr..2|nJ and H Schrezenmeier’ for the EBMT Working Party on Aplastic Anemia

* In our opinion, prophylactic antifungals should be used in
general for patients with very severe AA.

* Voriconazole or posaconazole appear to be more effective
than fluconazole, as they have activity against Aspergillus and
also some other mold species.

* Antifungal prophylaxis should also be considered during the
first months after antithymocyte globulin (ATG) therapy and
after SCT as long as neutropenia and/or lymphopenia is
present.

Robenshtok E, et al. Antifungal prophylaxis in cancer patients after chemotherapy or hematopoietic
stem-cell transplantation: systematic review and meta-analysis. J Clin Oncol 2007, 25: 5471-5489.
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"Eyel avopepBel T0G06TO GLGTNUATIKOV LUKNTIAGE®Y 6TO 6.5% otV
avaopouk” peAétn SEIFEM-2004 ue 1173 evidikeg acOeveic vmod Oepameio yia
OAA, pe ™ omOntikn acmepyilAmon Kol Kavtivtioon va givot ot cuyvotepec™
(1)

OAA Philadelphia+ mov Aapufdvouv avactoAeic TG TVPOGIVIKTS KIVACTG
(imatinib, dasatinib, nilotinib, and bosutinib), ¢ uépoc g Bepamneiag yaiveron
va, €YoV YOUNAO Kivouvo yia ombntikéc pokntidcelc (3—5% )

Aev vrapyet anodederyuévo standard of care

To European Working Group for Adult ALL (EWALL) tomofeteiton evévtia
GTI YOPNYNON VEOTEPWOV ALOAMV, AOY® TNG OLVNTIKNG VEVPOTOEIKOTNTAC GE
cLVOLACUO Le Vinca aAkaloeldn.

Amovcio 0E00UEVOV ATOTEAEGLOTIKOTNTOC KOl OGPAAELNC, TPOGEKTIKT] YPNON
wpo@OAENG pe fluconazole yio Copopvknteg pmopet va cvotadet (C-III).

*Pagano L, et al. Haematologica 2006, 91: 1068-75.
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Development and Applications of Prognostic Risk
Models in the Management of Invasive Mold Disease

Marta Stanzani ! and Russell E. Lewis &%

Malignancy type

Acing rmyicoancus kiukemia | myelodysptagiic symdroma
Acute lymphodlashc eusames

Lymphoma

Mullinl myelomelamydcadosia

Chromic mpalogencus leukama
Chroag fi beukamay
Auilogous HSCT

Allogeneic HSCT

Srvere aalashc anemia
Malignancy nof in remissicn
Associzted conditions

PIN = 100 mm® = 10 days
Lymohacyle < H cedaimm? = 10 days
#euie GYHD, Grade HIY

Chronic GWHD, sxtansive

Associated treatments

{15 mpkgiday prednisone aquivalant within 30 days
High-nsk chemotharapy’
Comfections

Cytamenaionins

Additional hosi factors

S

oker

Dilatelies

Environmentel factors

Pri‘ession wilh klgh spore exposune

Admmissian 10 fon HEPA-Flesd rocm
Admession during hospdal corginction

Risk factors in univariate analysis
associated with the development of

. EORTC/MSG defined probable or

- proven invasive mold disease (n = 133)
& among 1,944 adult inpatients (n =
4,127 admissions) undergoing treatment

-=— for a hematological malignancy from
- 2007-2016 at the Seragnoli
Hematology Institute in Bologna, Italy.

.09

Relative rigk (05% Cl)
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Review
Development and Applications of Prognostic Risk
Models in the Management of Invasive Mold Disease

BOSCORE distribution observed 90-day cumulative
Marta Stanzani ! and Russell E. Lewis >* incidence of IMD in the

retrospective (2005-2008) development and prospective
(2009-2012) validation cohorts.

301
S 26.5
g 5. BOSCORE Points
% 16.8 2 Neutropenia > 10 days 4
a - Previous mold infection 4
5 - Uncontrolled malignancy 3
S 10- - Lymphopenia or 2
3 7.3 5.1 lymph. impairing therapy
£ .
2 0609 0809 I
0__— —_—
0-2 3-5 6-8 9-13
Risk Score
mm 2005-2008 686 535 345 143 =1,709 admissions

2009-2012 669 629 350 98 =1,746 admissions



Smartphone-assisted prognostic model assessments of lower-risk (a)
and higher-risk (b) nonneutropenic patient.

M Stanzani and R E. Lewis. Fungi 2018, 4, 141
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Impact of posaconazole prophylaxis on the 60-day cumulative incidence of IMD in
patients with model predicted risk of IMD < 5% (a) and > 5%

Cumulative incidence
EORTC proven or probable IMD

Mo posaconazole 2975

Posaconazola

M Stanzani and R E. Lewis. Fungi 2018, 4, 141

Modal-predicted 60-day risk = 5%

L —— Mo posaconazole

=== Ppsaconazole
020

Log rank P=0.21

0.154
0.10-
0.05

e e el i
0.004

148

20 40
Days after admission
2513 1998

118 B4

(a)

992

42

Model-predicted 60-day risk > 5%

0.257 —— No posaconazole
=== Posaconazole
0,207
Log rank P=0.006
0.154
0.10-
0.057
DEH:I L i I I
0 20 40 &0
Days after admission
1126 B2 562 249
333 231 183 83

(b)
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Sheehan, D. J. et al. Clin. Microbiol. Rev. 1999, 12(1), 40
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Prospective, controlled studies on primary antifungal
prophylaxis in allogeneic HSCT over the last 10 years

Until 180 days after
allo SCT, or until 4 weeks after
discontinuation of GVHD therapy

Itraconazole versus fluconazole
Marr KA et al. Blood 2004

Micafungin versus fluconazole Allogeneic and autologous HSCT
Van Burik et al. Clin Infect Dis 2004 only pre-engraftment
Posaconazole versus fluconazole Allogeneic HSCT
Ullmann A et al. NEJM 2007 only during GvHD
Voriconazole versus fluconazole Allogeneic HSCT until 100 days or
Wingard JR et al. Blood 2010 until 180 days if GvHD
Variconazole versus itraconazole | |
Marks D et al. Br J Haematol 2011 Allogeneic HSCT until 100 days or
until 180 days if GvHD




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Posaconazole vs. Fluconazole or Itraconazole
Prophylaxis in Patients with Neutropenia

The NEW ENGLAND JOURNAL of MEDICINE

ESTARLIANGD 1H TR1Z JANLIARY 25, 2007 VL. 3% MO8

Posaconazole or Fluconazole for Prophylaxis in Severe
Graft-versus-Host Disease
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Voriconazole versus itraconazole for antifungal prophylaxis
following allogeneic haematopoietic stem-cell transplantation

David I. Marks,' Antonio 1'*;1[;;Iiuu:;1.1
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Patricia Ribaud,® Haran T. Schlamm,”
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Antifungal prophylaxis for allogeneic haematopoietic stem-cell transplant
(alloHCT) recipients should prevent invasive mould and yeast infections
(IFIs}) and be well tolerated. This prospective, randomized, open-label,
multicentre study compared the efficacy and safety of voriconazole (234
patients) versus itraconazole (255 patients) in alloHCT recipients. The

Prospective study

234 pts vori, 255 itra

No difference in IFIs rate
Vori better tolerated

British Journal of Haematology 2011
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Overview

There is an increased risk of infection in patients
with cancer that results in higher morbidity and
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OVERALL DISEASETHERAPY EXAMPLES FEVER & NEUTROPEMIA | ANTIMICROBIAL
INFECTION RISK RISK (See FEV-2*) PROPHYLAXIS 9otani
IN PATIENTS
WITH CANCER"
Low * Slandand chemolherapy regimens for | Incdence low » Baclerial - Mona
miost solid tumors
= Anthcipated neutopenia less than 7 d » Viral - Mone unless prior HSV eplsode
Inlafrriadiate * Autologous HCT Incidence usually high, » Bacieral - Consider Ruoroguinalona
= Lymphoma*® significant variability may prophnylaxis
* Multiple myeloma® exist Fungal - Consider prophylaxis during
+ CLL® neutropenta and for anlicipated
= Punina analog tharapy (e, Tudarabine, miucosits (See INF-2); consider PCP
clofarabing, netarabing, cladribing) 3
= Antcipated neutmopenia 7-10 d = Wiral - During neutropania and longer
depending on Ask (Sea INF-3, INF-4,
INF-5)
High" = Allogeneic HCT ncluding cord blood Incidence usuaily high, * Bacieral - Consider fuorogquinolone
= Acute leukemia significant variability may '
¢ Induction Exigt Fungal - Consider prophylaxis during
¥ Consolidation neutroponia (Ses INF-2); consider

= Alemiuzumab therapy

= GYHD treatod with high-dose steroids
(=20 mg daily)

= Anticipated neubopenia greater than
10d

pr
= Wirad - During neutropenia and longer
depanding on nsk
{Sea INF-3, INF-4, INF-5)
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WITH CANCER® * Fluconazole™ or Micafungin
1 « Amphotercin B products™ [category 28)
| MDS {neutropsna:) | Consider Until
» Posaconazole™ (category 1) resoh o
= Yoriconazole™, Fluconazole™, Micalungin, or o
! AL [noulropac) | Amphotericin B products” (all category 28) reulrapanta
| Autologous HCT with mucositis! | Consider:
| » Fluconazole™ or Micatungin (both category 1)
Aulologous HC T withowl mucosilis Consider no prophyleds (category 28|
INTERMEDIATE Allogenais HCT (neulropenic) Considar: Conlinue
TO Saa Anbipneumacystis Prophylaos = Fluconazole™ or Micafungin (both category 1) dering
HIGH (INF&5*) * Voriconazole™, Posaconazole™, or Amphotorcin B neutropenia
product” (all category 2B} and for
al beast
75 d afler
transplant
Significant GVHDP Consider Lindil
Saa Anbpneumacystis Prophylaxs * Posaconazola™ (category 1) ressoliu ton
{INF-6") « Voriconazola™, Echinocandin, Amphotencin B producis™ | of
{all catagory 28) silgraficant

GYHD
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European guidelines for primary antifungal prophylaxis in adult
haematology patients: summary of the updated recommendations
from the European Conference on Infections in Leukaemia

Johan A. Maertens'*, Corrado Girmenia®, Roger J. Briiggemann®, Rafael F. Duarte®, Christopher C. Kibbler®,

*  The guidelines were extended to provide recommendations for other haematological diseases besides AML
and recipients of an allogeneic HSCT).

. Posaconazole remains the drug of choice when the incidence of invasive mould diseases exceeds 8%.

*  For patients undergoing remission-induction chemotherapy for AML and myelodysplastic syndrome
(MDS), fluconazole can still offer an alternative/part of an integrated care strategy that includes screening
with biomarkers and imaging.

*  Similarly, aerosolized liposomal amphotericin B combined with fluconazole can be considered for patients
at high risk of invasive mould diseases but other formulations of the polyene are discouraged.

*  Fluconazole is still recommended as primary prophylaxis for patients at low risk of invasive mould diseases
during the pre-engraftment phase of allogeneic HSCT whereas only a moderate recommendation could be
made for itraconazole, posaconazole and voriconazole for patients at high risk.

*  Posaconazole is strongly recommended for preventing invasive mould disease post-engraftment but only
when graft-versus-host disease (GvHD) was accompanied by other risk factors such as its severity, use of
an alternative donor or when unresponsive to standard corticosteroid therapy.

*  The need for primary prophylaxis for other patient groups was less clear and should be defined by the
estimated risk of invasive fungal disease (IFD).



ECIL Recommendations on primary antifungal prophylaxis ( JAC 2018)
in adult patients with AML/MDS undergoing intensive remission-induction

chemotherapy

Antifungal AGENT

Fluconazole
400mg q24

Itraconazole

oral solution
2.5mg/Kg ql12h

Posaconazole

oral sol 200mg q8h
tb 300mg q24h
loading dose 300mg q12h

Grading
BI

BI

Al

Comments

Only recommended if the incidence of mould is
low.

Fluconazole may be part of an integrated care
strategy together with a mould-directed diagnostic
approach

Recommended if baseline incidence of mould
infections is high

May be limited by drug—drug interactions or patient
tolerability.

It 1s recommended to monitor serum drug
concentrations

Recommended if baseline incidence of mould
infection is high

Given the increased absorption of tablets, it is likely
that the need for therapeutic drug monitoring will
become restricted to specific populations

o, .
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ECIL Recommendations on primary antifungal prophylaxis ( JAC 2018)
in adult patients with AML/MDS undergoing intensive remission-induction

chemotherapy
Antifungal agent Grading Comments
All Echinocandins C1l Insufficient data on efficacy and tolerability
Liposomal Cll Insufficient data on efficacy and tolerability
Amphotericin B
Lipid associated Cll Insufficient data on dose, frequency and duration

as well as on efficacy and tolerability

Amphotericin B

Aerosolized liposomal Only when combined with oral fluconazole

Amphotericin B(10 mg
twice weekly)

Amphotericin B AIl against
deoxycholate

Aerosolized amphotericin  All against
B deoxvcholate



Recommendations for allogeneic
HSCT recipients (2013)

Update: ECIL 5, 2013

Antifungal prophylaxis*  Pre-engraftment  Pre-engraftment GvHD
Low risk for High risk for moulds
| moulds
Fluconazole ITI A-1ll - against A-lll against
"Itramnazﬂlé | B-I L B-1 B-1
Voriconazole ' B-I | B-1 B-1
Posaconazole 0OS/Tablet | B-11 | B-11 Al
- Micafungin ' B-1 C-l C-ll
Caspofungin | No data | No data Mo data
fanidulafungin
- Liposomal Amphotericin B . C-l - C-1l C-ll
Aerosolized amphotericin B | C-1ll | B-1I No data

plus fluconazole




e Contents lists available at Sciencalirao
oy o < o . ECLMI!AL
e Clinical Microbiology and Infection MICROBIOLDGY
- al AND INFECTION
Py ,.MLL: |l
journal homepage: www. clinicalmicrobiologyandinfection.com BELSCHIL

Diagnosis and management of Aspergillus diseases: executive
summary of the 2017 ESCMID-ECMM-ERS guideline

AJ. Ullmann " "4 %%, |.M. Aguado =", S. Arikan-Akdagli ", D.W. Denning * - *©4,

* Patients known to be at high risk for IA may receive primary prophylaxis,
especially patients with profound and prolonged neutropenia or with active
graft-versus-host disease (GvHD)

* In patients treated for haematological diseases, prolonged severe
neutropenia 1s the most important risk factor for the development of IA. T-
cell-depleted grafts, glucocorticosteroids and other immune suppressive
drugs have been identified as further risk factors for IA in the later
course after haematopoietic stem cell transplantation (HSCT), even in non-
neutropenic patients. In fact, up to two-thirds of patients with 1A
diagnosed after allogeneic HSCT are not neutropenic, and the med time
of diagnosis of IA after allogeneic HSCT is 82 days (range, 3-6542 days)
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“Swabs of bulbs imported from the Netherlands and
bought from a garden centre in Dublin found that the
majority were cultured resistant to Voriconazole™
PressReader - Irish Examiner




New antifungal agents 1n late stage of development

Mechanism of

Agent Phase Class action Advantage Diisadvantage Potential use
Azoles
Isavuconazole Phase IV Azole Inhibition of * Oral and IV formulation * Price compared to Invasive mould discase
lanosterol * Improved safety prohile  other azoles {for example: invasive
l4gdemathylase * Reductionin DDI< aspcrzillosic,
mucormycosis)
Glucan synthesis inhibitors
Rezafungin Phase 111 GSl Inhibition of * Improved stabilicy * Mo oral formulation  Broad antifungal
(CD101) f-1,3-glucan * Long half-life = = spectrum, also activity
synthesis front-loaded administration against Candida auris
* Safety prohle and PJP.
* Minimal interaction with
CYP450 cnzymes
SCY-078 Phase 111 GSI (nowel Inhibition of * Oral and IV formulation * Candida and
(ME-3118) subclass) g-1,3-glucan * Activity against resistant Aspergillus spp.
synthesis strains * Scedosporium
prolificans
* Candida auris
Polycnes
Coch-AmB Phase 1 Polycnes Pore formation by  * Broad spectrum Broad spectrum
binding to crgostcrol * Minimal DDIs (Candida spp.,
* Oral administration Aspergillus spp., ...}
Orotomides
Olorofim Phase 111 Orotomides  Inhibition of * Oral and IV formulation * DDIs * Aspergillus spp.

dihydroorotate
dehydrogenase

* Mo evidence of ® Lirtle or no activity
cross-resistance

* Activity against

against Candida spp.,
Muecorales spp. and
Lomentospora prolificans  Cryptococcus

neoformans

* Scedosporium spp.
fincluding
Lomentospora

prolificans)



Phase III Studies for Rezafungin

Treatment Phase 3 -t Lw

A Phase 3, Multicenter, Randomized, Double- ' CIRY
blind Study of the Efficacy and Safety of

", 9
Rezafungin for Injection versus Intravenous Res TOR E -.'. .
e ath "

Caspofungin Followed By Optional Oral

Fluconazole Step-down in the Treatment of A
Subjects with Candidemia and/or Invasive o . T
Candidiasis T g ete
Prophylaxis Phase 3

A Phase 3, Multicenter, Randomized, Double-
blind, Study of the Efficacy and Safety of
Rezafungin for Injection Versus the Standard
Antimicrobial Regimen to Prevent Invasive
Fungal Infections in Adults Undergoing
Allogeneic Hematopoietic Stem Cell
Transplantation
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