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Allogeneic HSCT

A real challenge for transplant physicians and ID consultants
In the same patient multiple immune defects occur in sequence
and sometimes overlapping

The first month 1s usually dominated by severe neutropenia
Then, if engraftment is successfull, the grafted immune system
starts reacting more or less strongly against the recipient (Graft
versus Host Disease-GvHD)

This reaction should not be suppressed but rather «modulated»,
because of its an anti-leukemia effect

Modulation of GvHD needs additional immunosuppressive
therapy, but T-cell related defects now predominate



What I am going to deal with you
in the next 20 minutes

 Incidence, etiology and timetable of IFI in
HSCT

 Variables associated with Invasive
Aspergillosis (IA)

* IA: impact on overall survival
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Figure 3. Timing of IFD. Early IFD refers to infection diagnosed on days 0-40
after allo-HSCT; late IFD, to infection diagnosed on days 41-100; and very late
IFD, to infection diagnosed after day 100.




Epidemiology and outcomes of invasive fungal infections in

allogeneic haematopoietic stem cell transplant recipients in the era

of antifungal prophylaxis: a single-centre study with focus on
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Prospective Surveillance for Invasive Fungal Infections
in Hematopoietic Stem Cell Transplant Recipients,
2001-2006: Overview of the Transplant-Associated
[nfection Surveillance Network (TRANSNET)
Database
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Invasive aspergillosis 1n allogeneic stem cell
transplant recipients from alternative donor:
incidence, risk factors and outcome.

M. Mikulska, et al, BMT , 2009

 Incidence 15%
o 50% early
e 50% late
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Table 1 Outcomes extracted from the randomized clinical trials and included into the mixed treatment comparison

Study All<ause Incidence of proven/ Incidence of proven/ Incidence of Incidence of
mortality probable IFl overall probable IA proven IC OLAT use

Winston 2003 |22

Fluconazle 28/67 (429%) 7/67 (25%) 8/67 (129%) &67 (12%) Not reported
traconazole 32/71 (45%) &/71 (8%) 3/ 2/71 (3% Not reported
Marr 2004 |25

Fluconazle 3096) / ) ) 5/148 (3%) 25/148 (179%)
traconazole (36%) 19/15 3%)” &/15 %) 4/151 (39%) Y151 (139
Ullmann 2007 (27

Fluconazole

Posaconazole

Wingard 2010 |28

Fluconazole

Voriconazole

Marks 2011 (10
traconazole

Voriconazole

Bow et al. BMC Infectious Diseases (2015) 15:128
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Incidence and Outcome of Invasive Fungal @

. . CrossMark
Diseases after Allogeneic Stem Cell ASDM L
Transplantation: A Prospective Study of the d Marrow Trareplamation
Gruppo Italiano Trapianto Midollo Osseo (GITMO)

ASBMT.

Parameter Post—transplant IFD: 95% Hazard Ratio Confidence

Limits

Donor type

Mismatched related vs matched re 10% if pre-transpl IFD in CR 0 0.75 4.81
Unrelated volunteer vs matched re X . 6 168 4.84
Ve ek e et 27% if pre-transpl IFD notin CR o 543 269
Phase of the underlying disease at
AL-CR vsAL-no CR 0.0001 .29 0.17 0.49
R o s oY e
i ' 0.27 0.77
IFD in 180 days before transplant, NO vs YES <.0001 0.27 0.15 0.48
15 ® Matched related 15 WALinCR
20
= Mismatched 10 B ALnotinCR 15 -
related 5 10 -
m YES
= Unrelated W Other diseases 5 -
volunter : = NO
0 in CR 0 -
© Unrelated Cord

Donor Blood Disease and disease " Other diseases IFD in the 6 months
phase at transplant notin CR before transplant



Risk factors for early and late IA
in multivariable analysiS. . cumm

Early Late
e Status of underlying * Chronic GVHD (p=0.05)
disease  at  transplant * Yesextensive  OR3.6
(p=0.002)  Steroids (p=0.04)
e 2ndremission OR 1.9 * Yes (<2 mg/Kg) OR 7.26
* Relapse OR 7.2 * Yes (>2mg/Kg) OR 16.4
« Days to engraftment « Relapse (p=0.004)
(p=0.001) . Yes OR 5.55
* Each day OR 1.016 « Secondary  neutropenia
« CMV reactivation (P=0.001)
(p=0.05) * Yes OR 5.01

* Yes OR 2.8



1A 2008-2012

* 45/434 (10%) after first transplant LSCT Center
* 15/60 (25%) after second transplant | Genova, Italy

 Cumulative incidence
— 8.8% (6.3% — 11.7%) at 3 months,
—9.7% (7.1% - 12.7%) at 6 months
— 10.4% (7.8 — 13.5%) at 1 year.

According to the type of donor:

At 3 months

* matched related - 3.8% (1.6 — 7.7)
* matched unrel. mismatch rel -2 7.1% (3.1 - 13.2)
. CBT > 11.6% (6 — 19.4)
- Haplo > 10.5% (5.1 — 18)




Other factors affecting susceptibility to
fungal infections 1n allo HSCT

 Air filtration while 1n hospital (HEPA)

* Pre or post engraftment exposure to dust, wood, etc (type
of work, hobbies)

e Use of cocaine

* Seasonal factors

» C(Catheters

« Immunological predisposing factors
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Other factors affecting susceptibility to
fungal infections 1n allo HSCT

 Age
Air filtration while 1n hospital (HEPA)
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» Use of cocaine

Seasonal factors
Catheters
Immunological predisposing factors



Pre-chemotherapy risk factors for invasive fungal diseases: prospective
analysis of 1,192 patients with newly diagnhosed acute myeloid leukemia

(SEIFEM 2010-a multicenter study) haematologica | 2015; 100(2)

Morena Caira,* Anna Candoni,” Luisa Verga,® Alessandro Busca,* Mario velia,” Annamaria Nosari,” Cecilia
Caramatti,” Carlo Castagnola,® Chiara Cattaneo,” Rosa Fanci,’® Anna Chierichini,** Lorella Melillo,”? Maria Enza
Mitra,” Marco Picardi,” Leonardo Potenza,'* Prassede Salutari,’® Nicola Vianelli,*” Luca Facchini,*® Monica Cesarini,*
Maria Rosaria De Paolis,” Roberta Di Blasi,* Francesca Farina,? Adriano Venditti,® Antonella Ferrari,”™ Mariagrazia
Garzia,** Cristina Gasbarrino,” Rosangela Invernizzi,* Federica Lessi,”* Annunziata Manna,** Bruno Martino?”
Gianpaolo Nadali,” Massimo Offidani,?® Laura Paris,® Vincenzo Pavone,* Giuseppe Rossi,” Antonio Spadea,*
Giorgina Specchia,® Enrico Maria Trecarichi,* Adriana Vacca,*® Simone Cesaro,** Vincenzo Perriello* Franco Aversa,
Mario Tumbarello,® and Livio Pagano® on behalf of the SEIFEM Group (Sorveglianza Epidemiologica Infezioni
Fungine in Emopatie Maligne)

Tafble 3. Multivariate analysis of the PRE- and POST-chemotherapy risk factors for proven/probable invasive mold infections and proven yeast
infections.

Performance status =2* 3.10 <0.001 1.69-5.67

House renovation 401 <0.001 1.80-8.52
Higher body weight 0.34 0.012 0.15-0.79
High exposure job 343 0.003 1.52-1.70
COPD 3.96 0.012 1.35-11.55

. : - :

Days of neutropenia 1.03 0.042 I-1.06 -
Esophagitis grade >2** 3.5 0.005 145857 1.35-133
Central venous catheter - . . 0.93-56

Posaconazole prophylaxis 0.37 0.002 0.20-0.69 . 0.08-0.65
COPD: chronic obstructive pulmonary disease. * According to the ECOG scale. ** According to the WHO scale




Other factors affecting susceptibility to
fungal infections 1n allo HSCT

e Age
 Air filtration while 1n hospital (HEPA)

* Pre or post engraftment exposure to dust, wood, etc (type
of work, hobbies)

» Use of cocaine

e (atheters

« Immunological predisposing factors



Geoclimatic Influences on Invasive Aspergillosis
after Hematopoietic Stem Cell Transplantation

Anil A. Panackal,' Hong Li,” Dimitrios P. Kontoyiannis,' Motomi Mori,”” Cheryl A. Perego,' Michael Boeckh,’
and Kieren A. Mam™*’
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Fgure 2. Hazard of invasive aspergillosis (lA] in the first 3 months aftar hamatopoistic stam call transplantation (HSCT) at the Fred Hutchinson
Cancer Hesaarch Center (1992-2003) according to month of transplantation (1 indicates January and 12 indicates December).
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Figure 3. Estimated cumulative incidence (Cuminc) of invasive aspergillosis (IA) by season and year of hematopoietic stem cell transplantation
(HSCT) in allogeneic HSCT recipients at the Fred Hutchinson Cancer Research Center. Cl, confidence interval.
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HLA-identical Sibling
Causes of Death . ..

after Transplants FE
Done In
2009-2010

New Malignancy (1%)

GVHD (16%)

Unrelated Donor Infection (13%)

Primary Disease
(37%)

New Malignancy (1%)

Other (16%) Organ Failure (5%)

P Autologous

Primary Disease (72%)

New Malignancy (1%)

AN Infection (7%)
Infection (18%)

Other (18%)

T Organ Failure (3%)
Organ Failure (8%)

Other (17%)
i’ CIBMTR] Slide 18
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Incidence and Outcome of Invasive Fungal @Cm -
Diseases after Allogeneic Stem Cell

Transplantation: A Prospective Study of the
Gruppo Italiano Trapianto Midollo Osseo (GITMO)

Survival of allo SCT patients according to IFD development

1,09

0,57

Cum Survival

0,2

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

0,04

I 1 I T ] Ll 1 T 1
0 30 60 90 120 150 180 210 240 270 300 330 360
Days from transplant

Death attributed to IFD : 31/164 cases, 19%




In conclusion

IFI incidence 1s 10-15% 1n alloHSCT, apparently
decreasing with mold-active prophylaxis

Emerging resistant pathogens might be a problem
in the near future

Main risk factors correlated with type of transplant
(source of donor cells), previous IFI, status of
leukemia and probably other non-transplant and
non-disease-related risk factors

Many Authors report an impact of IFI on overall
mortality



Risk factors for invasive aspergillosis and underlying
diseases of the 393 adult patients of the study

Solid organ
transplantation

/%

Solid tumors
4%
Systemic inflammatory
diseases
5%
Chronic respiratory

diseases
2%

\None risk factors

2%

O. Lortholary et Al. Epidemiological trends in invasive aspergillosis in France: the SAIF network (2005—-2007),
Clin Microbiol Infect.,17(12), 2011



