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Alternative therapies

DIRECTED AGAINST FUNGAL TARGETS

HASTEN HOST IMMUNITY




Alternative therapies

DIRECTED AGAINST FUNGAL TARGETS

m=) Hyperbaric Oxigen Therapy

mm) Surgery

=) |ron chelation therapy (Starvation therapy)
m=) Proangiogenic growth factors

=) Statins



Hyperbaric Oxygen Therapy

+vHBO inhibits fungal growth in vitro
v HBO Promotes the oxidative action of AmB

v increases the levels of growth factors which
promote angiogenesis and healing

v elevates tissue oxygen levels, increasing
the rate of tissue healing




Hyperbaric Oxygen Therapy

No. patients N°28
Mean age 31 (0.5-74)

Underlying diseases
* Diabetes

e Trauma

* Hematol. Malig.
*Others

Principal site: CNS
AmB

Overall Survival

Diabetes
Hematol Malig

Median No. of HBO sessions

Cut-off 9 sessions

Chamilos & Kontojiannis Clin Microbiol Infect 2005



LZygomycosis in Europe: analysis of 230 cases accrued by the registry of
the European Confederation of Medical Mycology (ECMM) Working
Group on Zygomycosis between 2005 and 2007

=

AL Skiada' | L. Pagano®, A Groll”, 5. Finveerli®, B, Dupont®, K. Lagrou®, © LessFlod’ |, E. Bouza®, B Klmko”, P, Gaustad'®,
ML Richardson' ', P. Hamad 2, ML Akowa'?, L E Meis ™, L. Rodogues-Tudela'™ | E Roidlides'®, A Mitrous e Foeuva' " and
G. Potrikdoos 'Y for the Europ-can Condederaon of Moedical Mypoology YWorlang Csroup omn DR OOy Oos s~

Factors related to outcome on multivariate analysis

Odds Ratio

age 1.0

Soft tissue 0.13

AmBzxPosa 0.09

Surgery 0.21

CMI 2011




The iron chelator deferasirox protects mice
from mucormycosis through iron starvation

Ashraf S. Ibrahim,? Teclegiorgis Gebermariam,! Yue Fu,'Z Lin Lin,?
Mohamed I. Husseiny,! Samuel W. French,.3 Julie Schwartz,4
Christopher D. Skory,® John E. Edwards Jr.,"-2 and Brad J. Spellberg'?
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The Deferasirox-AmBisome Therapy for Mucormycosis (DEFEAT Mucor)
study: a randomized, double-blinded, placebo-controlled trial

Brad Spellbergl2*, Ashraf S. Ibrahim?3, Peter V. Chin-Hong*, Dimitrios P. Kontoyiannis?, Michele 1. Morris®,
John R. Perfect’, David Fredricks® and Eric P. Brass?

Global success: alive, clinically stable, radiographically improved
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The Deferasirox- AmBisome Therapy for Mucormycosis (DEFEAT Mucor)
study: a randomized, double-blinded, placebo-controlled trial

Brad Spellbergl2*, Ashraf S. Ibrahim23, Peter V. Chin-Hong®, Dimitrios P. Kontoyiannis?, Michele I. Morris®,
John R. Perfect’, David Fredricks® and Eric P. Brass?

characteristics

L-AmB
+placebo

Survival

No. patients 11 9
-8 Deferasirox
-2—Placebo

Active
*—=o malignancy
(-

Concomitant
antifungal Tx

7 (74%) 3 (33%)

60 80
Days after initiotion of antifungal therapy

6 (55%)

7 (78%)
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Proangiogenic Growth Factors Potentiate In Situ
Angiogenesis and Enhance Antifungal Drug

Activity in Murine Invasive Aspergillosis

Ronen Ben-Ami,'# Nathaniel D. Albert Russell E. Lewis,*® and Dimitrios P. Kontoyiannis®

Invasive pulmonary aspergillosis is characterized by direct invasion
and occlusion of pulmonary vasculature by Aspergillus hyphae
leading to tissue hypoxia

For the host, angiogenesis represents a critical adaptive response to
tissue hypoxia, however It has been shown that the homeostatic
angiogenic response is attenuated by A. fumigatus and its
metabolites, leading to worsening tissue hypoxia and sequestration
of infected tissue. Suppression of angiogenesis may represent a
barrier to effective treatment of invasive pulmonary aspergillosis, as
It [imits the migration of immune effector cells and penetration of
antifungal drugs into the site of infection. 11D 2013



Two mediators of angiogenesis, basic fibroblast growth
factor (0FGF) and vascular endothelial growth factor
(VEGF) administered alone or in combination with AmB

bFGF+AmB: 63% survival
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Statins

Inhibition of target enzyme: HMG-Co0A reductase

(hydroxylmethylglutaril coenzyme A: key enzyme of the acetate
mevalonate pathway)

Class | enzyme expressed in fungi
Class |l enzyme expressed in bacteria

Formation of mevalonic acid is necessary for the
biosynthesis of sterols

ANTIFUNGAL ACTIVITY: non pathogenic yeast
Candida
Cryptococcus neoformans
Aspergillus, Mucorales



Table 3. Summary of retrospective studies on statins and fungal infections
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INNATE IMMUNITY
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Alternative therapies

HASTEN HOST IMMUNITY

Increase in neutrophil number and phagocyte function



Alternative therapies

HASTEN HOST IMMUNITY

Increase in neutrophil number and phagocyte function

‘ Colony-stimulating factors (CSF)



ESCMID Aspergillosis Guidelines 2014

Use of G-CSF C I

Prophylaxis of infectious complications with colony-
stimulating factors in adult cancer patients undergoing
chemotherapy—evidence-based guidelines from the

Infectious Diseases Working Party AGIHO of the German
Society for Haematology and Medical Oncology (DGHO)

J. J. Vehreschild?, A. Bohme?, O. A. Cornely 24", C. KahlP, M. Karthaus®, K.-A. Kreuzer’,
G. Maschmeyer’, S. Mousset®, V. Ossendorf?, O. Penack®, M. J. G. T. Vehreschild! & J. Bohlius'?

Use of CSF to prevent febrile neutropenia after chemotherapy
Adult AML, induction: C |
consolidation: C Il




Alternative therapies

HASTEN HOST IMMUNITY

Increase in neutrophil number and phagocyte function
‘ Colony-stimulating factors (CSF)

‘ Granulocyte Transfusions



The concept of GTX was introduced in the 1960s
Freireich EJ et al. Ann NY Acad Sci 1964

mmmm) Severe pulmonary reaction

‘ Healthy donors do not have sufficient numbers of circulating
Neutrophils to provide large enough doses for transfusions

In the early 1990s it was established that large numbers
of neutrophils could be harvested by leukapheresis from
normal donors treated with G-CSF

Caspar CB et al. Blood 1993

Subsequent studies established that addition of
dexamethasone to G-CSF enhanced the harvest almost
another two-fold

Liles WC et al. Transfusion 2000




Potential role of GTX

Prophylaxis to prevent life-threatening
Infections

Additional therapy for patients with
Neutropenia and established infections




lable 3 Prophylactic GTX: patient characteristics, disease and outcome
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Selected studies of GTX as an adjunct to antifungal
therapy in patients with hematological disorders

References

No.
Patients &
diagnosis

Fungal
infection

Granulocyte
dose
(10e10)

Favorable
response

Adverse
reactions

Dignani et al
Leukemia
1997

15
Leukemia
Lymphoma
Chronic leukemia

Mold 11
Yeast 4

8/11 (73%)

Mousset et al
Ann Hematol
2005

44
Leukemia
CML
lymphoma

Mold 23
Yeast 8

Quillen et al
Haematologic
a 2009

18
SAA

Mold
Yeast

16%
(Pulmonary toxicity)

Raad et al
Ann Oncol
2013

N=53 GTX
Leukemia,Lympho
ma, myeloma

N=75 NO-GTX

Aspergillosis
(proven-
probable)

15% GTX
31% non-GTX

53%
(Pulmonary toxicity)




Randomized phase 111 study of granulocyte transfusions in neutropenic

patients
BMT 2008

MG Seidel"", C Peters™*, A Wacker”, H Northoff*, R Moog®, A Boehme®, G Silling”, W Grimminger®
and H Einsele’

No effect of GTX on survival until day 100
could be detected in patients with fungal
(n=55), bacterial or unknown infection (n=17)



Use of Healthy-Donor Granulocyte Transfusions
to Treat Infections in Neutropenic Patients with
Myeloid or Lymphoid Neoplasms: Experience in
74 Patients Treated with 373 Granulocyte

Transfusions
Acta Haematol 2014

Amar Safdar®® Gilhen Rodriguez® Jorge Zuniga® Fadi Al Akhrass?®

Anupam Pande?®

57% bacterial; 45% IFI; 14% viral
GTX-related toxicity was observed in 11% of cases

Giving GTX prior to patients’ becoming critically ill was
associtaed with an improved outcome

Patients with the following factors are less likely to
benefit from GTX:

- Persisting neutropenia without myeloid recovery
- those in whom steroids cannot be discontinued
- serious comorbidities: renal failure or liver dysfunction



Clinical Guidelines for the use of Granulocyte Transfusions

CLINICAL INDICATIONS FOR GRANULOCYTE TRANSFUSIONS

Therapeutic granulocyte transfusions may be indicated for patients with severe neutropenia
who fulfil all of the following criteria:

21.1 Severe neutropenia, defined as ANC <0.5 x 10°/L" due to congenital or acquired bone
marrow failure syndromes.

2.1.2 Receiving active treatment in an attempt to achieve disease remission.

213 |Proven or highly probable fungal or bacterial infection that is unresponsive to

appropriate antimicrobial therapy as demonstrated by visible spreading lesions an
skin, mucosa or radiological examination'”.

214 In whom neutrophil recovery is expected (ANC=>0.5x10%) in the near future and / or
in whom definitive therapy of curative potential is planned.

Therapeutic granulocyte transfusions may also be indicated for patients with a known
congenital disorder of neutrophil function® regardless of neutrophil count with proven or highly
probable fungal or bacterial infection unresponsive to appropriate antimicrobial therapy,
demonstrated by visible spreading lesions on skin, mucosa or radiological examination.

Massey et al. 2012




Treatment of invasive fungal infections in cancer
patients—updated recommendations of the Infectious Diseases
Working Party (AGIHO) of the German Society

of Hematology and Oncology (DGHO)

Annal Hematol 2014
Sabine Mousset « Dicter Buchheidt - Werner Heinz - Markus Ruhnke « Oliver A. Cornely -
Gerlinde Egerer « William Kriiger « Hartmut Link - Silke Neumann « Helmut Ostermann -
Jens Panse » Olaf Penack » Christina Rieger » Martin Schmidi-Hieber + Gerda Silling -
['homas Siidhoff « Andrew J. Ullmann + Hans-Heinrich Wolf « Georg Maschmever «
Angelika Bohme

Clear benefit of GTX in invasive mycoses has not
been doubtlessly clarified. However, it might be
considered as atreatment option in selected
patients (CIII)

ESCMID Aspergillosis Guidelines 2014
use of GTX CII|




Alternative therapies

HASTEN HOST IMMUNITY

Increase in neutrophil number and phagocyte function
Restoration of humoral immunity

Restoration of cellular immunity



IFN-¥ and IFI

- IFN enhances antigen presentation

- IFN augments fungicidal activity of tissue
macrophages and neutrophils

- IFN Is the signature cytokine of type 1 helper
T cells (Thl) and Thl-dependent adaptive
Immunity has been recognized as an
Important contributor to elimination of
iInvading fungal pathogens



The Safety of Interferon-y-1b Therapy for Invasive

Fungal Infections after Hematopoietic Stem Cell
Transplantation

Safdar A et al Cancer 2005

IFN as an adjuvant immune modulator along with
systemic antifungal therapy

autologous 6 (19%)
allogeneic 26 (81%)
Presumed Aspergillosis 5/10 (50%)
Probable Aspergillosis 3/9 (33%)
Definite Aspergillosis 1/2 (50%)

Disseminated Aspergillosis 3/5 (60%)



ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Nov. 2004, p. 44144421 Vol. 48, No.

0066-4804/04/508.00+0 DOI: 10.1128/AAC48.11.4414-4421.2004
Copyright © 2004, American Society for Microbiology. All Rights Reserved.

Anti-Aspergillus fumigatus Efficacy of Pentraxin 3 Alone and in
Combination with Antifungals

Roberta Gaziano,' Silvia Bozza," Silvia Bellocchio,' Katia Perruccio,' Claudia Montagnoli,'
Lucia Pitzurra," Giovanni Salvatm;i,‘ Rita De Santis,” Paolo Carminati,”
Alberto Mantovani,” and Luigina Romani'*

PTX3 is an innate recognition protein that binds to selected microbial agents including
Pseudomonas ae and Aspergillus
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Terapie antifungine adiuvanti
Key messages

v' Farmaci — Procedure terapeutiche

v TARGET: fungo
ospite

v’ terapie sperimentali/consolidate

v’ Pazienti alto rischio
v in combinazione a terapia antifungina
v fallimento/terapia di salvataggio
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