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Contents lists available at ScienceDirect
International Journal of Antimicrobial Agents

journal homepage: http://fwww.elsevier.com/locate/ijantimicag

The Nationwide Austrian Aspergillus Registry: a prospective data collection on
epidemiology, therapy and outcome of invasive mould infections in
immunocompromised and/or immunosuppressed patients

S. Perkhofer?, C. Lass-Florl 2*, M. Hell?, G. Russ€¢, R. Krause9, M. Hijnigl'j. C. Geltner?®, ]. Aubergerf.

G. Gastlf, M. Mitterbauerg, B. Willinger", P. Knébl £, G. Reschi, R. Waldneri, A. Makrail, G. Hartmann¥,
A Girschikofsky', E. Greil*©
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Fig. 1. Owverview of underlying diseases in 186 patients with invasive mould infec-
tions. ANML, acute myelogenous leukaemia; S0T, single-organ transplantation; VRFE,
various risk factors [(mainly Intensive Care Lnit patients without underlying hasma-
tological malignancies); MHL, non-Hodgkin's lymphoma; ALL, acute lymphatic
leukaemia; MDS, myelodysplastic syndrome; CLL, chronic lymphatic leukaemia; ST,
solid tumour.




Risk stratification for fungal infections

Adapted from Pagano et al; JAC m
1 2011

Allo HSCT (GVHD)
MDS (induction)
AML (induction
Lung transplantation
Allo HSCT (no GVHD)
AML (Consolidation)

Liver transplantation

ALL Intermediate risk

Heart transplantation

Risk

CLL
COPD
AIDS

NHL

Kidney transplantation

Solid tumour

Immunune disorders
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Epidemiology of IFl in AML

SEIFEM
References Populati | N°cases of | Incidence Comment/Risk factors
on IFI

CHEN/BMC Infectious 56 33 ND neutropenia >10 d: higher risk of

Disease 2011 invasive fungal sinusitis

Girmenia/Leuk Res 2014 198 34 17.2% Not mentioned

Anaissie /Blood 2003 416 samples Hospital water distribution

Bethge/Haematologica 6 Neutropenia>10 d, age>40y

2005 (mucormycosis)

Caira/Haematologica 881 214 Season, chronic liver

2015 failure,hunting, mucositis,
antifungal prophiyaxis

Garcia- Vidal/2011 5 Pandemic infection A

Neofytos/Diagn 254 123 Older age, gender female, baseline

Mycrobiol and Infect liver or renal dysfunction

Disease 2013

Portugal/JCO 2009 44 11 Median duration of profound
neutropenia.

Nucci /CMI 2013 237 18,3% Neutropenia.
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The epidemiology of fungal infections in patients with

hematologic malighancies: the SEIFEM-2004 study

Pagano et al. Haematologica 2006

IFI

y
v 18 Centri di Ematologia: 1999-2003
11.802 pazienti
v
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The risk of IA is not constant over all the

phases of AML treatment

391 patients

/N <

140 AML patients
GIMEMA, Haematologica 2001

H 1st induction therapy

@ complete remission

Orelapse/progression

Pagano et al, Haematologica 2009



No pts
Mean age

APL

103
51

AML

881
55

p-value

0.01

No myelosuppressive treatments. No prolonged *
neutropenia particularly for those receiving

Risk of IFl in
APL:
SEIFEM-D
registry

Pagano et al,

Br J Haem 2015

propnyiaxis oniy

Drug in prophylaxis

» fluconazole 33 (32%)
> itraconazole 13 (12%)
» posaconazole 38 (37%)
> other 1(1%)
IFls

> all cases 8 (7%)
» proven/probable 4 (4%)
molds

» all cases 8 (7%)
» proven/probable 4 (4%)
yeasts 0
Antifungal treatment 11 (11%)
Overall mortality at 30 days 8 (8%)
IFD-Mortality at 30 days 1(1%)

168 (19%)

117 (13%)

513 (58%)
23 (3%)

214 (24%)

77 (9%)

191 (22%)
55 (6%)
23 (3%)

275 (31%)

110 (12%)
25 (3%)

0.002
0.8

<0.0001

0.0001
0.08

0.0006
0.4

<0.0001

0.0001

0.1
0.5



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

i
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@ly
Auto: 0.5
Allo 2.9
MSD 2.3%, MMRD
3.2%; MUD 3.9%
Auto 1.2%

Allo 7.8%

IMI13.1%

A 15%

Auto 1.2%
MSD 5.8%
MUD 7.7%

IFD 15%

mortality

Auto 54
Allo 85%

AM Allo 77%
AM Auto
14%

AM 1A 67%

1A 21.5%

AM 33%



Epidemiology of IFD in HSCT recipients

Ref Centers

Atalla 8 -
TID 2015 BRAZIL

Girmenia 30
GITMO BBMT Italy
2014

SunyY 31
BBMT 2015 China

Walsh TJ 1 USA
Mycoses
2015

Liu Y-C 1 Taiwan
J Mic Imm Inf
2015

Time Pts HSCT Prophylaxis IFD Rate
frame
2007- 345 Allo Fluco 89% IMI 8.1%
2009
F 0
2008- 1858 Allo Mold-act. 14% IFD 8.8%
2010
The Overall incidence of IFI P
1990-2005 : £ 12 0%
2005-203:+8 O
2002- 378 Allo Fluconazole A 7.9% -C.
2011 voriconazole 3.4%
Others 4%
2002- 421 allo Fluco 87% IFI 7.4%

2013 C Echino13% D

mortality

AM 19%

Proven 31%
Probable
22%

A 52%

AM 80%



Biology of Blood and
Marrow Transplantation

El \L\ IER journal homepage: www.bbmt.org

Clinical Research: Supportive Care

Epidemiology, Management, and Outcome of Invasive Fungal @Cmsswm
Disease in Patients Undergoing Hematopoietic Stem Cell '
Transplantation in China: A Multicenter Prospective

Observational Study

Yugian Sun ', Fanyi Meng ?, Mingzhe Han °, Xi Zhang “, Li Yu”, He Huang °, Depei Wu’,
Hanyun Ren ®, Chun Wang °, Zhixiang Shen '°, Yu Ji ', Xiaojun Huang **
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Reduction of infection-related mortality after allogeneic PBSCT
from HL A-identical siblings: longitudinal analysis from 1994 to 2008
at a single institution

R Martino', A Kerguelen', D Valcarcel, A Sureda, L Fachini, JL Pifiana, J Briones. J Delgado,
S Brunet and J Sierra

580 pazienti TMO da fratello HLA-identico

1994-2008 P value
1994-2000 2001-2008
NRM 31% 16% <0.05
Infection-related 22% 11% <0.05
mortality
a 100
P=0.04
90 -
80 -
% 70 | 1994-2000: 63 %
E 60 - '
ﬁ 50 2001-2008: 40%
'TIE“ 40 | I
3 R ’
Months afte:zl::-nset of an IFI o BMTZOlO




Summary of the results of the multivariate analyses for 2-year infection-related mortality

Entire time period Period 1994-2000 Period 2001-2008
1994-2008
Multi P HR Multi P HR Multi P HR
Time period 0.004 3.9 - - - -
1994-00 vs 2001-08
Poor ECOG (2/3) <0.01 2.4 0.02 3 0.02 4

Grade lI-IV aGVHD <0.01

Development an IFI <0.01 @ <0.01 0.04 @

CMV disease <0.01

Regression model for 2-year non-relapse mortality for the entire period (1994-2008)

Multivariate P HR
Time period (1994-2000 vs 2001-08) <0.01 3.3(1.7-6.9)
Grade II-IV aGVHD <0.01 2.2 (1.5-2.8)
Development an IFI <0.01 2.1(1.4-3.1)
CMV disease <0.01 2.3 (1.7-3.9)




203 patients:
Allo 99; itraconazole 200 mg BID (UBC posa)
Auto 66; fluconazole 200 mg BID

Chemo 38
© (D)
1[' | 1|:|_
Ho evldence; N = &3, § deaths 87%
0-8+ - 08
E Pozslblamnot classifad; =
I'E H =339, 33 daaths
i L‘ﬂ ‘E“
E 06+ ]_| =|; 08+
: “_‘—\_l 45% ;
E 'E
iy &
E 04 - Proven/probabis IFD; M = 40, 22 deaths 5 0-4+
E &
024 02
P « 0-001 by Log Rank tast
00= 00+
0 200 JEIEI EEIII -31EIE

Diagnostic approach
Twice/weekly GM
Targeted BDG

Baseline CT scan

Tissue diagnosis if possible

Study days

o
Ho evidence; M = &3, 8 deaths 87%

Posslblemot clasaifed;
N =33, 34 deaths

_\_I— 52%

Proveniprobabls IMD; N = 34, 17 deathe

P« 0001 by Log Rank test

T T T T
200 400 &0 &0a
Btudy days

Mansour Ceesay M et al. BJH 2014



Incidence and characteristics of invasive ®
fungal diseases in allogeneic hematopoietic
stem cell transplant recipients: a

retrospective cohort study

Nicole Harrison', Margit Mitterbauer’, Selma Tobudic', Peter Kalhs®, Werner Rabitsch®, Hildegard Greinix™,
Heinz Burgmann', Birgit Willinger*, Elisabeth Presterl® and Christina Forstner'”
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Survival of allo SCT patients according to IFD development
Death attributed to IFD : 31/164 cases, 19%

1,07

0,37

Cum Survival
9

_E:I
e
1

= HR 3.89, 95% CI 3.14 - 4.79, p<.0001

0,04
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Probabhility

7 Cumulative incidence of
GITMO
“Commison i proven-probable IFDs

57.3% of IFDs were diagnosed during the first 40 days from transplant

1:0:=

- TR Proven—probable IFDs 164 8.8%
Aspergillosis 133 7.2%
] I R T Conidoss 18 1.0%
. . 0
“ 4.74 4.73 4.74 Zigomycosis 6 0.3%
0.6 - 5.81 5.81 5.82 Fusariosis 3
6.73 6.72 6.73 Others 4
8.83 8.82 8.84
0.4 s
0.2 -
8.8%
0.0 -

| | | | | | | | | | | | |
0 30 60 a0 120 150 180 210 240 270 300 330 360

days



Pizzi M et al Leukemia 2016



Epidemiological trends in invasive aspergillosis in France: the SAIF
network (2005-2007)

0. Lortholar'_r"u,].-P. Gangneux“s, K. Sitbon'?, B. Lebeau®, F. de Monbrison’, Y. Le Strat®, B. Coignarda, F. Dromer'-? and
S. Bretagne"™'?, for the French Mycosis Study Group#*

Underlying diseases of 393 patients with invasive
Aspergillosis

5% 4%

Chronic
Lymphoproliferative
disorders

B Acute Leuk. m Allo-HSCT ® Chr. Lympho Dis m SOT

M Solid Tumors ¥ Inflamm Dis M Others

CMI 2011



A Double-Blind, Multicentre, Randomised, Placebo-Controlled Study to Assess
the Efficacy, Safety and Tolerability of Prophylactic Liposomal Amphotericin B
(AmBisome®) for the Prevention of Invasive Fungal Infections in Subjects Receiving
Remission-Induction Chemotherapy for Acute Lymphoblastic Leukaemia
(AmBiGuard trial) - Cornely O et al. ASH 2014

355 pazienti — 83 Centri — 13 Paesi
237 pazienti L-AmB (5 mg/Kg 2volte/sett): 228 valutabili
118 pazienti placebo: 111 valutabili

129 mia
8 _
12 - . .
10 | P0.24 .
8 .
6 - W L-AmBS - M Pos
4 - M Placebd - Azc
2 - 3 -
0 T 2 -
Proven/probable 1 -
IFl 0 Cornely O et al

NFINM 2007



Higher risk during the first 2-3 cycles of

AZA therapy

40
30
) .
2 “ FE (%)
() I
0 I fa— — —
#l #2 #3 # #  #6

Falantes JF, et al. Clinical Lymphoma Myeloma and
Leukemia 2014, 80 - 86

30% 1
25% 1
20% 1

1 26% 23%

. 17% 17%

| B
i \

15%
10%
5%
0%

N=184

1

N=167

2

N=138

3

N=115

4

N=322

Merkel D, et al. American Journal of Hematology, 2013,
88, 130-134,




Assessment of risk for IFl in patients with AML or ALL
Nucci and Anaissie Blood 2014

1) HIGH RISK
Prior aspergillosis
Relapse/refractory disease

Newly diagnosed patients + neutropenia at baseline

low CR probability
age > 65y
pulmonary dysfunction

high TRM-score

2) INTERMEDIATE RISK Patients not included in high/low risk

3) LOWRISK Age<45y
Remission induction or consolidation



Contents lists available at ScienceDirect

Blood Reviews

journal homepage: www.elsevier.com/locate/blre

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

Livio Pagano ¥, Alessandro Busca ”, Anna Candoni ©, Chiara Cattaneo ¢, Simone Cesaro ¢, Rosa Fanci ',

Gianpaolo Nadali %, Leonardo Potenza ", Domenico Russo ', Mario Tumbarello’, Annamaria Nosari ¥,
Franco Aversa ', on behalf of SEIFEM (Sorveglianza Epidemiologica Infezioni Fungine nelle Emopatie Maligne)

Group. Other Authors:

Federica Lessi /, Marianna Criscuolo ', Francesca Farina ®, Maria Chiara Tisi !, Gloria Turri #, Angelica Barone ?,
Angelica Spolzino ®, Maria Ilaria Del Principe '°, Angela Maria Quinto ’, Roberta Di Blasi !, Laura Maracci ',
Mitja Nabergoj ’, Benedetta Cambb °, Anna Pegoraro *, Francesco Marchesi ', Silvia Pascale ', Angela Passi 2,
Melania Carlisi 4, Nicola Polverelli >'°, Barbara Beggia '®, Benedetta Rambaldi °,

Lucia Prezioso ®, Marco Sanna '’
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SEIFEM

Age

Diagnosis: AML
Lymphomas

Disease status

Type of HSCT

Iron overload

Genetic

Environment

Risk factors of IFl in HSCT recipients

GVHD

Immunosuppressive Tx

Viral infections

Immune reconstitution

Prognostic score

HSCT

Previous IFI




Risk Factors

Genetic

Impaired immune response

TLR-4,Dectin-1, PTX3

Decreased phagocityc function
Iron overload Decreased chemotactic function of GN
impaired NK and macrophage function

HSCT MUD-CB SN Prolonged neutropenia

Delayed immune recovery

Prolonged neutropenia
Delayed immune recovery

Immune defect

Lymphopenia, monocytopenia
‘ Impaired NK cytotoxicity-phagocytosis-
oxidative killing
Decreased IL-2,TNF-alpha, IFN-gamma

Active disease

CMV & antiviral TX
ganciclovir

—3 Prolonged neutropenia
Inhibitory effect on lympho proliferation

adaptive

GVHD &
immunosuppressive Tx

> Defect of immune response

ATG, Alemtuzumab,
Anti CD25
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n patients with invasive aspergillosis (IA)
Reactive oxygen species (ROS) producton is
ower compared to patients without IA

Oxidative burst to Oxidative burst to
A. fumigatus C. albicans

@

Killing of A. fumigatus o Killing of C. albicans
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Days after HSCT Days after HSCT Days after HSCT Days after HSCT

-o- nolA = possible IA -e probable/proven IA

Stuehler C JID 2015



Primary antifungal prophylaxis during curative-intent therapy for acute

myeloid leukemia

Anna B. Halpern,” Gary H. Lyman,** Thomas J. Walsh,*” Dimitrios P. Kontoyiannis,® and Roland B. Walter*®?

Table 2. Factors that may affect risk strafification for antifungal

prophylaxis
Factor Comments Factor Comments
Genatic markgrs®" * SMPs in TolHike receptor ganas

Viral and bacterial
coinfactions ™™

# 5MPs in plasminogan ganas

» |L-1 gene polymarphisms and haplotypa
= Polymormphisms in the chamaoatactic cylokina
CXC10
# Dactin-1 daficiancy
+ Mannose-binding lectin deficiancy
Geographic facio e # S OhioMissizsippi Biver Vallay: Hisibplasma
capsula lum
#+ US Midwast and South Cantral: Blaslomyces
demmatiliohs; Southwast Cocoidoides immilis
# South Amenca: Pascocoidiolides brasiiernsis
« Southaast Asia: Pemicillivm mamefiei
Climate®® # |ncidance of 1A associated with cimate/saason

= CNMV and regpiatory virus coinfactions
incraasa risk of 1A

« Bacteramia incraasas risk of IFls

«» Basalina colonizmtion important risk for
invasiva candidiasis and pradictive of
subsaquant infaction

= Maora than 1 site of colonization/haavy
colonization at single sl increasas nsk |Fls

# Factal fungal colonization increasas IFl sk

# Masal culturas for Aspergilus spp pradict
incraased sk of 1A

# PCRH and sequancing showad thal the majority
aof fungi from lung infactions in patants
maiched fung from mouth and throat

Ervironmantal axposure®95 » Soil contact, food safety, water safely
» Construction increases nsk [Fls, egpecially 1A
# |ncraasad inchospital transfars oul of
hamaiology ward incraasad nsk for
filamantous IFls

Blood 2016



Mucosal barrier injury, fever and infection in Nneutropenic
patients with cancer: introducing the paradigm febrile
mucositis

Normal mucosal barrier Mucosal barrier injury

Chwma'rehctive vagry
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Intestinal Domination and the Risk of
Bacteremia in Patients Undergoing Allogeneic
Hematopoietic Stem Cell Transplantation

Ying Taur,'* Joao B. Xavier,** Lauren Lipuma,” Carles Ubeda,” Jenna Goldberg,’ Asia Gobourne,” Yeon Joo Lee,’
Krista A. Dubin? Nicholas D. Socci,’ Agnes Viale® Miguel-Angel Perales,’ Robert R. Jeng,* Marcel R. M. van den
Brink,** and Eric G. Pamer"*®

Table 3. Association of Intestinal Domination With Bacteremia

VRE Bacteremia Gram-negative Bacteremia
Dominating Taxon® HR (95% CI) P HR (85% CI) P
Enterococcus Caass i>_43—45.44:l 001 1.35(.25-5.08) 590
Streptococcus 0.21{.00-1.75) 184 082 (.09-365) 823
Proteobacteria 0.75(.01-6.14) .B37 ( 546 E) .03-19.91) 047

CID 2012




Key Risk Factors for IFI




Risk factors for IFl in patients with
acute leukemia

an individualized approach
a dynamic assessment

1) Immunosuppression

- Diagnosis-related



informa
Medical Mycology Month 201 1, Early Online, 1-7 healthcare

Risk factors for invasive aspergillosis in acute myeloid
leukemia patients prophylactically treated with
posaconazole

MAURICETTE MICHALLET* MOHAMAD SOBH* STEPHANE MORISSET*, SAMIRA KRAGHEL*,
FRANCK-EMMANUEL NICOLINF, XAVIER THOMAS* ANNE-LISE BIENVENU{t, STEPHANE PICOTT,
MARIE-CHRISTINE NICOLLEL & PHILIPPEVANHEMSE§

Table 3 Studied risk factors for invasive aspergillosis (IA) at induction (univariate analysis).

Risk factor Condition LA Odd-ratio (95% CI) P value

Ape (years) 49 OR = 2.53 [0.66-Inf]
1167

LAF room + 1.2 OR = 2.01 [0.41-Inf] P =011
- 13.6

AML type De novo 9.9 OR = 0.31 [0-1.97] P=024
Secondary 33

Posaconazole prophylaxis + EX OR = 0.28 [0-1.197] P = 0.085
_ 12.1

Cytogenetic group Favorable/intermediate 33 OR = 4.66 [1.075-Inf]
Unfavorable 13.3 _

Prognostic group Good 10.3 OR = 1.99 [0.27-Inf]
Poor L&

Response to induction CR [ OR = 3.63 [0.875-Inf]
failure 19

Duration of aplasia =28 days OR = 1.57 [0.43-Inf]
=28 days 10




Table 5. Multivanate analysis of risk factors for invasive aspergillosis.

Pulmonary antecedent 2.9 [231-1533]  <0.001

Neutropenia at diagnosis of acute leukemia 4.06 [].55 1052] <0001

Aspergillosis primary prophylaxs E.EE |I].ﬂ?dﬂ.ﬂ] 002

Chabrol et al. Haematologica 2010




Key Risk Factors for IFi

1) Immunosuppression

Diagnosis-related
Treatment-related




Breakthrough invasive fungal diseases during echinocandin
treatment in high-risk hospitalized hematologic patients
Chan T. et al. Ann Hematol 2013

534 patients treated with echinocandins

7 (1.5%) breakthrough IFls: 6/7 received purine analogue
Clofarabine

Infections in relapsed or refractory acute myeloid leukemia
patients given clofarabine+cytarabine
Knoebel RW et al. Leuk. Research 2011

IFIs: 15/53 (28%) patients




Key Risk Factors for IFi

1) Immunosuppression

Diagnosis-related
Treatment-related
Host-related




Key Risk Factors for IFi

1) Immunosuppression

2) Organ dysfunction




Pre-chemotherapy risk factors for invasive fungal diseases: prospective
analysis of 1,192 patients with newly diaghosed acute myeloid leukemia
(SEIFEM 2010-a multicenter study)

Morena Caira,® Anna Candonl,? Luka Verga,” Alessandro Busca,” Mario Delia,” Annamaria Nosarl,® Cecllia Caramatt|,”
Carlo Castagnola,” Chiara Cattaneo,” Rosa Fancl,™ Anna Chierichinl,® Lorella Melillo,** Mada Enza Mitra,*” Marco
Picardl,* Leonardo Potenza,** Prassede Salutarl,™ NMicola Vianell,” Luca Facchinl®** Monlca Cesarinl,* Marla Rosarla De
Paclis,” Roberta DI Blasl,* Francesca Farina,” Addano Venditt,™ Antonella Ferrarl,®™ Mariagrazia Garzia,® Cristina
Gasharring,™ Rosangela Invem izzl,* Federica Lessl, ™ Annunzata Manna,*® Bruno Martine,*” Glan pacloe Madall*®
Maszsimo Offidanl,™ Laura Pads,® Vincen2o Pavone” Gluseppe Rossl? Antonle Spadea,™ Glergina Specchia® Enrleo
Maria Trecarichl,™ Adriana Vacca,” Simone Cesaro,™ Vincenzo Perrielle,™ Franco Aversa,” Marlo Tumbarelle,™ and
Livie Paganc® on behalf of the SEIFEM Group (Sorvegianza Epldemiologica Inferionl Fungine In Emopatie Maligne)

Table 3. Multivarizte analysis of the PRE- and POST-chematherapy risk factors for proven,/probable invasive mold Infections and proven yeast
Infections.

Proven, probable modd infection Proven yeast imfection
VARIABLES oR P value 95% ¢ Ok P value

Pre-chemotherapy
Performance status =2* A0 L60-567
House rencvabion < R
Higher body weight 0.34 ama2 0.1540.79
High exposure job 143 ol 1.52-1.10
COM 1.96 mz 1.35-11.55

Days of nevtropenia 1.03 042 1-1.06
Esophagitis grade >1** 352 0.005 1 45-857
Central venous catheter — _

Posaconazole prophvizns 0.3 ona2 020069
IDOFD: orovsr abstrectier pufmonary diserse ® Acoondfng fo #he ECCNF soole ** Acoonding do dhe WHO somie
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Prediction of Early Death After Induction Therapy for
Newly Diagnosed Acute Myeloid Leukemia With
Pretreatment Risk Scores: A Novel Paradigm for
Treatment Assignment

Roland B. Walter, Megan Othus, Gautam Borthakur, Farhad Ravandi, Jorge E. Cortes, Sherry A. Pierce,
Frederick R. Appelbaum, Hagop A. Kantarjian, and Elithu H. Estey

1. Performance Score 5. Albumin
2. Age 6. secondary AML

3. Platelets 7. % blasts in pb
4. WBC 8. creatinine




Key Risk Factors for IFi

1) Immunosuppression

2) Organ dysfunction

3) Exposure to opportunistic fungi
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Risk factors for ear'ly IFDs: 40 days from transplant
Cumulative incidence at 40 days from transplant: 5.1%

15

10

Multivariate analysis

MUD

(Cl 6%)

Cord blood (Cl 12%)

IFI before HSCT (ClI 16%)

Acute leukemia not in remission (Cl 12%)
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volunter
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CR

not in CR

Disease and disease
phase at transplant
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IFD in the 6 months
before transplant

Girmenia C BBMT 2014
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Iron overload and IFI

herrna | Awore | noe

>2000 Garcia-Vidal CID 2008

> 1500 Sivgin Trasf Apher Sc 2012 'nvasive fungal pneumonia
> 500 Sucak Transpl Proc 2010

> 1000 Ozyilmaz BMT 2010 Invasive fungal pneumonia

Score >3 Kontoyiannis Cancer 2007
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Genetics and IA

 Plasminogen alleles (1)
Computational haplotype-based genetic analysis
Followed by association study in allogeneic HSCT
Cohort: polymorphism in plasminogen gene in
HSCT recipients associated with IA risk

S+ and CMY 4+ o Sdeand Cv- [N= 23, Pl o0l )

 TLR4 haplotype and CMV
Seropositivy in HSCT donor
Influence risks in recipients (2)

Bepargillesis )

L
]
£
:
E
b
E
- 3
t
a3
E

1% 15 18 21 24 v 30 33 3k

* IL1 gene cluster polymorphism T Months aftar Transplantation
Associated with risk for 1A (3)

(1) Zaas AK et al, PLoS Genet 2008; (2) Bochud PY et al, NEJM 2008; Sainz J et al, J Clin Imm 2008
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Incidence and risk factors of probable

and proven invasive fungal infection in adult
patients receiving allogeneic hematopoietic
stem cell transplantation

Yao-Chung Liu *™¢, Sheng-Hsuan Chien ®¢, Nai-Wen Fan ¢,
Ming-Hung Hu ®¢, Jyh-Pyng Gau ®“*, Chia-Jen Liu ™,

b,c

Yuan-Bin Yu "¢, Chun-Yu Liu ™€, Liang-Tsai Hsiao ¢,
Jin-Hwang Liu ®¢, Tzeon-Jye Chiou ", Po-Min Chen >,
Cheng-Hwai Tzeng °°

Table 2 Possible factors for invasive fungal infection (IF1) after adult allogeneic hematopoietic stem cell trarsplantaticn
(H5CT)
Factors Ho. of IFl Univariate analyst Multivariate analysis
PAAIES » X HR 95%C] D HR 95%C] D
Age at HSCT (y)
< 40 203 10 4.9
= 40 218 21 96 1.548 0.757 =3.164 0.211
EBMT risk scores
< 7 169 5 1.9
€ =I ™ 252 26 103 5.018 1.930-13.151 0.001 3.390 1.273-9.029 0.015

EBMT risk score: age, disease status, donor, interval diagnosis-HSCT,

gender combo




A Risk Prediction Score for Invasive Mold Disease in
Patients with Hematological Malignancies

Marta Stanzani', Russell E. Lewis?, Mauro Fiacchini', Paolo Ricci', Fabio Tumietto?, Pierluigi Viale?,
Simone Ambretti®, Michele Baccarani', Michele Cavo', Nicola Vianelli'

HIGH RISK: SCORE 26

Table 4. Multivariate regression model developed from the
retrospective cohort of 1,709 hospitalizations (2005-2008).

Frequency
im patients - Hazard
Variable with IMD (%) coeff Wald }r,zF' value Ratic{95% ClI) Points
Duration of < 5.80
; 5BG (41) 1.72 21.00
neutropenia 0.001 (2.72-11.50)
< 5 Bh
Previous IMD 31 (8) 1.71 1242
0.001 (2. 14-14.41)
4. 84

Malignamcy status 755 (50 1.53 18448
0.001  (2.34-9.19)

Lymphocytopenia
or lymphocyte 415 (31) 0en 957 D002

2.45
(1.30-4.34)

1143

dysfuncticn
doi: 10.137 1joumal pone. 007553 1.1004
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GVHD and IFI
. GvD | Autore | note

Acuta lI-IV Girmenia BBMT 2014 Late IFI (40-100 d) and
Very late (>100 d)

Omer BBMT 2013
Parody BMT 2015
GVHD >lll Garcia-Vidal CID 2008 Invasive mold infection
Liu J Min Immunol 2015
Walsh Mycoses 2015

Chronic Girmenia BBMT 2014 Very late IFI (>100 d)
Parody BMT 2015
Mikulska BMT 2009 Late Invasive aspergillosis



Review

Glucocorticoids and invasive fungal infections

Michail S Lionakis and Dimitrios P Kontoyiannis Lancet 2003

| Ret | eetlens | Dosofstemi: | Rekoln
O’Donnell MR Allogeneic HSCT 0.5-1 mg/Kg
JCO 1994 Vs 6 fold
0.25 mg/Kg
Wald A.
J Infect Dis 1997 Allogeneic HSCT >1 mg/Kg 3 fold
Marr KA 1.9 mg/Kg 5%
Blood 2002 Allogeneic HSCT 2-3 mg/Kg 10%

>3 mg/Kg 14%
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CITOPENIA Ref

NEUTROPENIA
Sun BBMT 2015
Garcia-Vidal CID 2008
Atalla TID 2015
Mikulska BMT 2008
Stanzani Plos One 2013
Neutrophils function Stuehler JID 2015
MONOCYTOPENIA
Garcia-Vidal CID 2008
LYMPHOCYTOPENIA Garcia-Vidal CID 2008
Mikulska BMT 2009

Stanzani Plos One 2013

<500 Neutrophils>14d
IMI

1A

<500 Neutrophils > 10 gg

Reduced ROS production

<10/mmc
<300/mmc
early IFI

CD4+ < 50



Association of CD34 cell dose with hematopoietic recovery, infections, and other
outcomes after HLA-1dentical sibling bone marrow transplantation

Hennigque Bittencourt, Vanderson Rocha, Sylvie Chevret, Gérard Socie, Heléne Espérou, Agnes Devergie, Liliane Dal Cortivo,
Jean-Pierre Marolleau, Federico Garnier, Patricia Ribaud, and Eliane Gluckman

g..
% — CD34 = 3Ix106/KG
£ = CD34 > 3x106/KG
E.I L]
=
g | P=0.009
.'TEE =1
=
a

darys

Figure 2. Cumulative incidence of IFIl at day 180 aceording to CD34™ cell dose.
Blood 2002



Infections after Transplantation of Bone Marrow or Peripheral
Blood Stem Cells from Unrelated Donors

@ Crosshark

Jo-Anne H. Young “*, Brent R. Logan~, Juan Wu°~, John R. Wingard %, Daniel ]. 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
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