XIVCONGRESSO
NAZIONALE
FIMUA

i FEDERAZIONE ITALIANA MICOPATOLOGIA UMANA E ANIMALE

La terapia delle infezioni fungine rare:
certezze e controversie

Mario Tumbarello

Istituto di Clinica delle Malattie Infettive

21T
T
L] . .5
oo e B oF
LT ,» X :.'_’;
“-:u_“
Fondazione Policlinice Universitario Agostino Gemelli IRCCS

Universita Cattolica del Sacro Cuore




lJMS

Vol 40, No 2, March 2015 Review Article

Gastrointestinal Basidiobolomycosis, a Rare
and Under-diagnosed Fungal Infection in
Immunocompetent Hosts: A Review Article

CASE REPORT WILEY Ll

Cerebral phaeohyphomycosis due to Rhinocladiella mackenziei
in Persian Gulf region: A case and review

A rare fungal infection: Phaehyphomycosis due to Veronaea botryosa
and review of literature

Anne Welfringer™*, Valérie Vuong®, Nicolas Argy”, Christian Chochillon”, Lydia Deschamps®,
Guillaume Rollin?, Stanislas Harent?, Véronique Joly", William Vindrios®, Vincent Descamps®

Tropical Medicine Rounds

Subcutaneous mycoses in Peru: a systematic review and
meta-analysis for the burden of disease

Max Carlos Ramirez Soto', BSc, MPH(®), and German Malaga®, MD, MSc



Fungal agents

/\

Yeasts

l

Candida
Cryptococcus
Trichosporon spp
Rhodotorula

Moulds

v

SEPTATE
HYPHAE

ASEPTATE
HYPHAE

— /Zygomycetes

l

Aspergillus spp
Scedosporium
Fusarium

L

J

Dermatophytes Dimorphics

Trichophyton
Microsporon

Histoplasma
Blastomyces
Coccidioides
Penicillium

Modified from de Pauw et al, Med J Hematol Infect Dis 2011



Mucormycosis in Organ and Stem Cell
Transplant Recipients

Lanternier et al. Clin Infect Dis 2012

Table 1. Studies Reporting >10 Cases of Allogeneic Hematopoietic Stem Cell Transplant (HSCT) Recipients Who Received a Diagnosis

of Mucormycosis

Study

Type of Study

No. of Patients/

Study Period

Outcome

Marr, single institution 2002 [23]

Roden, literature review 2005 [4]
Kontoyiannis, single institution 2005 [24]

Trifilio, multicentric case series 2007 [25]
Chamilos, single institution 2008 [5]

Bitar, national hospital discharge codes 2009 [7]
Neofytos, active surveillance 2009 [26]
Kontoyiannis, active surveillance 2010 [6]
Ruping, passive surveillance 2010 [20]

Skiada, passive surveillance 2011 [1]

Retrospective

Retrospective
Prospective

Retrospective
Retrospective
Retrospective
Prospective
Prospective
Prospective
Prospective

29/1985-1999

44/1940-2003
13/2002-2004

34/2002-2005
32/1989-2006
33%/1997-2006
12/2004-2007
77%/2001-2006
12/2006-2009
21/2005-2007

Median survival: 66 day
1-year survival rate: 20%

Mortality rate: 91%

Unreported for specific
subpopulations

Mortality rate: 64%

Mortality rate: 56%

Mortality rate: 36.4%

12-week mortality rate: 64.3%"
1-year overall survival rate: 28%
Mortality rate: 75%

Mortality rate: 76%

Attributable mortality rate is near 70-75%



Fungal Infections Complicating Lung
Transplantation

Nina M. Clark, MD' S. Samuel Weigt, MD? Michael C. Fishbein, MD® Bernard Kubak, MD?
John A. Belperio, MD? Joseph P. Lynch IlI, MD?

Table 1 Frequency of invasive fungalinfectionsin lung transplant
recipients in select series

Fungal infection Reported range of
infection rates
Aspergillus spp. 8.8-10.1%>"/
Mucorales 0.3-4.8%%82
Scedosporium 0.4-0.7%>58
Fusarium 0.2%>8
Blastomyces® 0.14%1°
Histoplasma 0.6%
All endemic fungal infections 1.2%2
(Blastomyces, Histoplasma,
Coccidioides)

Infection rate is for all solid organ transplant recipients.



The most frequent infection
form is the

rino-cerebral

one, linked to the capability

of fungi to penetrate in the
body through nasal and
nosepharyngeal mucosa

(typical of diabetic patient)

In neutropenic patients
can be instead more
easily observed the

picture of mycotic

pneumonia with a
penetration mechanism
similar to the previous
one



Int J Hematol. 2009 Jun; 89(5):624-7. Epub 2009 May 27.

Role of CT-guided percutaneous lung biopsy
In diagnosis of pulmonary fungal infection
In patients with hematologic diseases.

Optimal for PCR-based diagnosis
Complications <1%.
NO false positivity
(NO CONTAMINATION)
Sensibility 80%; PPV 100%
Diagnosis in 53% of not diagnostic BAL

Laas-Florl et al Clin Infect Dis 2007
Gupta S. Hematologic Oncology 2009

Nosari A et al, Haematologica 2003
Carrafiello G et al Radiol Med 2006
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Amphotericin B, posaconazole, and isavuconazole

have activity against Mucorales

B Activity [ ] Variableactivity [l Little or no activity

TRIAZOLES
FIRST GENERATION SECOND GENERATION
Fluconazole Itraconazole | Voriconazole Posaconazole Isavuconazole

Aspergillus spp’™

Fusarinm spp.””
Chromoblastomycosis!®
Phaeohyphomycoses”?7?
Scedosporinm apiospermum™!12
Scedosporium prolifican (11,12
Mucorales’ "’

AMB

Number of MIC,, VALUES
isolates Voriconazole Posaconazole Isavuconazole

Lichtheinia corymbifera 12 16 0.125 1
Rhizopus oryzae 6 8 0.5 1
Rhizopus microsporus 26 8 0.5 1

Rbizomucor pusillus 9 8 0.06 0.5

Lichtheimria ramosa 5 8 <0.03 0.25

Mucor circinelloides G-1 5 >16 0.5 8
Mucor circinelloides G-11 9 >16 2 8

AMB, amphotericin B.

AMB
<0.03
0.25
0.125
<0.03
<0.03
<0.03
0.06

References: 1. Sabatelli F, et al. Antimicrob Agents Chemother. 2006;50(6):2009-2015. 2. Yamazaki T, et al. Int J Antimicrob Agents. 2010;36(4):324-31. 3. Gonzalez GM.
Med Mycol. 2009;47(1):71-76. 4. The European Committee on Antimicrobial Susceptibility Testing. www.eucast.org. Accessed 31 March 2016. 5. Pfaller MA, et al. Diagn

Microbiol Infect Dis. 2015;82(4):303-313. 6. Thompson GR 39, et al. J Antimicrob Chemother. 2009;64(1):79-83. 7. Al-Hatmi AM, et al. J Antimicrob

Chemother.

2015;70(4):1068-1071. 8. Deng S, et al. Antimicrob Agents Chemother. 2013;57(4):1974-1977. 9. Chowdhary A, et al. Clin Microbiol Infect. 2014;20(suppl 3):47-75. 10.

Najafzadeh MJ, et al. Antimicrob Agents Chemother. 2014;58(9):5629-5631. 11. Guinea J, et al. Antimicrob Agents Chemother. 2008;52(4):1396-14
Antimicrob Agents Chemother. 2012;56(5):2635-2642. 13. Arendrup MC, et al. Antimicrob Agents Chemother. 2015;59(12):7735-7742. 14. Cresem

. 12. Lackner M, et al.
ba, SPC.



Factors influencing the course of Zygomycosis

Pagano et al, Haematologica 2004

Univariate analysis P-value

.0

< PMN recovery (yes vs no) 0.01
<« AmB compounds vs other 0.01
0.001

+L-AmB vs other treatments

At a multivariate analysis only the treatment with L-AmB
[RR=0.5 (Cl 0.3-0.8; p=0.0001)] is significant



Delaying > 6 days AMB-based therapy was
associated with a doubling in mortality

p=0.029, <6 days vs. >6 days

Chamilos et al. Clin Infect Dis 2008



Posaconazole in the treatment of

proven/probable Mucormycosis

100
90
80
70
60
50
40
30
20
10

Patients: 24 Recovered: 19 Patients: 91 Recovered: 55
<All ref Two separate, but overlapping series of patients
<11 rhi receiving posaconazole within compassionate use
P05 & protocols of the manufacturer have been published

“**Durat

Greenberg et al, AAC 2006 Van Burik et al, CID 2006



Isavuconazole treatment for mucormyecosis: a single-arm

open-label trial and case-control analysis
Marty et al, Lancet Infect Dis 2016

Mucormycosis
N =46

!

Mucormycosis
Infection Only

N =38

!

DRC Assessed

Proven / Probable
N =37

l

Primary Refractory Intolerant
N=21 N=11 N=5




Overall Response for Mucormycosis

Success 31.6 36.4 20.0 31.4
Complete 15.8 18.2 0 14.3
Partial 15.8 18.2 20.0 17.1

Failure 68.4 63.6 80.0 68.6
Stable 31.6 18.2 40.0 28.6

Progression 36.8 45.5 40.0 40.0




Combination Therapy for Mucormycosis: Why,
What, and How?

Brad Spellberg,'2 Ashraf Ibrahim,2® Emmanuel Roilides,” Russel E. Lewis,* Olivier Lortholary,*1? George Petrikkos,®
Dimitrios P. Kontoyiannis,® and Thomas J. Walsh®

WHY? The mortality rate of mucormycosis with
: monotherapy remains unacceptable

WH AT? The proposed strategy should have shown:
* 1) Markedly improved survival in relevant
animal models of IM.

2) Available retrospective or observational
clinical data, concordant with preclinical
models

3) Involvement of agents already approved
for the use in humans



Combination Polyene-Echinocandin in Rhino-

Ce re b ra I Zng myCOSiS Reed et al. Clin Infect Dis 2008

v’ 12 Year Retrospective Review (37cases)

v Rhino-orbito-cerebral zygomycosis

v' Monotherapy with AmB formulation (31 patients) versus a combination
of caspofungin and ABLC or L-AmB (6 patients)

Proportion of Proportion of Froportion of

patients (%) patients (%) patients (%)
Fatients Monotherapy Combination therapy P ABLC  AmB or LAMB P ABLC  ABLC plus caspofungin P
Evaluable 14/31 (45) 66 (100) 019 FN9 37 1318 i72) D25 316 (20} 444 (100 009
All 1434 (41) &7 (86) 4D TF22 32) 13115 (B8] 018 37018} 4% (80) 021
With CHS disease 4116 |25) 444 {100} 015 312 (25) B2 (63) 13 17010} 22 (100) 047
100 < < L s BT ..
Pts receiving COMBO had
B - . g .
. a significantly higher
response rate and survival
40 4
2] - = Maonotherapy
=O=Combination Therapy LIMITS: LOW NUMBER
0 ' : : : most of pts had diabetes

rhinocerebral forms only
all had surgery



Zygomycosis 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

Skiada et al, CMI 2011

Amphotericin B alone” 90 (39) 32/82 (39)
d-AmB 12/90 (13) 6/12 (50)
L-AmB 68/90 (76) 20/62 (32)
ABLC 4/90 (4) 2/4 (50)
Unspecified ampho B 6/90 (7) 4/4 (100)

Amphotericin B + pusacunazc::lea 48 (21) 13/43 (30)

Amphotericin B + Posa + other® 13 (6) 34% 2/11 (18)

Amphotericn B + other® 16 (7) 11/16 (69)

"Posaconazole was administered either in combination with (18 cases, 38%) or
sequentially following amphotericin B treatment (28/48 cases, 58%). In two cases
it was unclear whether they were given in combination or sequentially. The for-
mulation of amphotericin B used was liposomal amphotericin B in 43 cases

(90%).

“Caspofungin, itraconazole, voriconazole, fluconazole.



Combined antifungal approach for the treatment of
Invasive mucormycosis in patients with hematolog-
ic diseases: a report from the SEIFEM and

FUNGISCOPE regiStries Pagano et al, Haematologica 2013
60 - Lipid AMB + Posaconazole
50 -
40 -
30 - m PR
CR

20 -

10 -

0 I T T 1
favorable stable progression death due to
IM

32 patients, 8 of them allo-HSCT (25%), not responsive to
monotherapy and with an advanced disease



Initial use of combination treatment does not impact survival of 106
patients with haematologic malignancies and mucormycosis:
a propensity score analysis Clinical Microbiology and nfection 22 (2016)

A. Kyvernitakis 2, H.A. Torres ', Y. Jiang !, G. Chamilos °, R.E. Lewis %, D.P. Kontoyiannis "

100% ' '
l —
90% A o _‘___________|—|__
.....  baam
B-{}n’h o :ii:llll'l'llllll'l'i P: 1]'?8
' |_"_“_‘;“ S R
E ---.- .
2 60% - By,
'g leee= = "mmsmssss -=
2 50% - -— "
= — o
S 40% - o ST
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wn —
30% - P=0.35 ‘-
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10%% +
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Days after therapy initiation
Low risk + Monotherapy w— == Low risk + Combination treatment

----- High risk + Munutherupy CELEEETED High risk + Combination treatment



Surgery and Mucormycosis

Surgery Yes No
Death/treated Death/treated
Morrison et al, 1/3 9/10
BMT 1993

Sims et al, Arch Med Res 2006

[[o]1]]




% Survival

Antifungal activity of posaconazole and granulocyte
colony-stimulating factor in the treatment of disseminated
Zygomycosis (mucormycosis) in a neutropaenic murine model

100

| -¥— Control
80 - -5 PSC
' -~ G-CSF
60+ E} -A— PSC+G-CSF
&
40+
' E [ARY Ly
3]
207 —v
0 1 1 | 1 |
0 2 4 6 8 10
Days postintection No. dead mice/no. Median survival
Treatment infected mice time (range) P-value
Saline (control) 13/16 5.5 (4-10)
Posaconazole 10/15 7 (5-10) NS'
G-CSF 11/15 7 (4-10) NS
Posaconazole + G-CSF 11/16 6.5 (4-10) NS

Saoulidis et al, CMI 2014



The Deferasirox-AmBisome Therapy for Mucormycosis (DEFEAT Mucor)
study: a randomized, double-blinded, placebo-controlled trial

Brad Spellbergl?*, Ashraf S. Ibrahim?23, Peter V. Chin-Hong*, Dimitrios P. Kontoyiannis®, Michele I. Morris®,
John R. Perfect?, David Fredricks® and Eric P. Brass2? J Antimicrob Chemother
doi:10.1093/jac/dkr375

10004
800 - o o characteristics | L-AmB+ L-AmB
- i DEX +placebo
2 60% -
= ~®- Deferasirox No. patients 11 9
:‘; 100 4 ——Placebo
200 | ¢ I Active 7 (74%) 3 (33%)
malighancy
o ' ' ' ' ' Concomitant 6 (55%) 7 (78%)
L] 20 40 il 80 100 ;
Days After Initiation of Antifungal Therapy antifun g al Tx

Figure 1. Time to death of patients randomized
to deferasirox vs. placebo. All patients wers
followed through 90 days, with one dezth in the
placebo arm captured on follow up of an SAE at day
100. *p =0.04.

11 pts in L-AmB + deferasirox Vs. 9 L-AmB + placebo
Better results in diabetic patients



Mucormycosis in a Patient with Acute Myeloid Leukemia
Successfully Treated with Liposomal Amphotericin B
Associated with Deferasirox and Hyperbaric Oxygen

Eduardo Flavio Oliveira Ribeiro - Vitorino Modesto dos Santos -
Guilherme Teixeira Guimaraes Paixao - Leonardo Rodrigues Cruz -
Milena Zamian Danilow * Vinicius Ferreira Campos

Mycopathologia (2013) 175:295-300

Combined antifungal therapy, iron chelation and surgical resection
as treatment of hepatic zygomycosis in a patient with haematological

malignancy

Alessandro Busca,’ Filippo Marmont,’ Franco Locatelli,’ Giorgio Limerutti,”> Maria Teresa
Sorrentino,? Anna Barbui,®> Damiano Patrono,* Mauro Salizzoni,* Ezio David® and Francesco De Rosa®

Mycoses 53, 275-278 2009



ESCMID AND ECMM PUBLICATIONS

ESCMID' and ECMM* joint clinical guidelines for the diagnosis and
management of mucormycosis 2013

0. A. Cornely""*8 8, Arikan-Akdagli?*¥, E. Dannaoui*#, A. H. Groll*"#§ K. Lagrou®*%, A. Chakrabarti®f, F. Lanternier’®, L. Pagano?,
A Skiadam. M. Akﬂval. M. C. Arendrup' '. T. Buekhuut'l'”'“. A, Chuwdhary's. M. Cuenca-Esl:rella""’;. T. Freiberger”"“. J. Guinea”"‘*. J-
Guarrnm';. S. de Hung'u. W. ane”". E. ]uhnsunu';. s. Kathuria“. M. Lackner““. C. Lass-FIﬁrIn"';. Q. Lurthnlary”';. J. E. Meisl"'“"'t.

). Meletiadis®®*, P. Muroz'®", M. Richardson?’?*"* E. Roilides?®""*, A. M. Tortorano®®%, A. ). Ullmann®""*, A. van Diepeningen'?, P. Verweij?3%"*

and G. Petrikkos?¥'+§

[~ ‘

FIG. |. Computed tomography in mucormycosis revealing a reversec

halo sign, also known as inversed halo or atoll sign.



TABLE 8. Recommendations on targeted first-line treatment of mucormycosis in adult patients

Population Intention Intervention SoR QoE Comment References
Any To increase survival rates Surgical debridement A lu n=32 120
n=90 3
n =45 38
n="9 7
n =159 25
n = 92, paediatric 121
Any To cure and to increase Surgical debridement in addition to antifungal A lu n =470 3
survival rates treatment n=19 122
n=90 7
n = 92, paediatric 121
Immunocompromised To increase survival rates Immediate treatment initiation A Hu n=70 7
Any To cure and to increase Amphotericin B, liposomal =5 mg/kg™ A lu n=4 105
survival rates n=16 196
n=2>5 128
n =12l 16
n=128 152
n=130 7
n =40 57
Animal model 124
Animal model 125
CINS To cure Amphotericin B, liposomal 10 mg/kg, initial 28 days® A I Animal model 127
Animal model 126
Any, except CNS To cure Amphotericin B, lipid complex 5 mghkg® B lu n=10 130
n=7 7
Animal model 126
Animal model 127
IAny To cure Posaconazole 4 x 200 mg/day or 2 x 400 mg/day® B lu I n=28 26
n=17 7
Animal model 131
':ny To cure Lipid-based amphotericin plus caspofungin® C 1} n=7 135
4 HI =1 r;n =y = ., = E T REﬂal mxiciw | 3?
n="9 |05
n =532 3
Renal toxicity 136
n=10 38
n=12| 7

ESCMID AND ECMM PUBLICATIONS

ESCMID' and ECMM* joint clinical guidelines for the diagnosis and
management of mucormycosis 2013



TABLE 9. Recommendations on salvage treatment of mucormycosis in adult patients

Population Intention Intervention SoR QoE Comment References
Refractory to prior antifungal therapy To cure Posaconazole, oral suspension, A lhu n= 19 12
4 3 200 mg/day or 2 x 400 mg/day® n=8l" 139
n= 6l 7
n= 15" 141
Intolerant to prior antifungal To cure Posaconazole, oral suspension, A lu n=>5 12
4 » 200 mgl/day or 2 x 400 mg/day” n=43" 139
n= 15" 141
Intolerant to prier antifungal To cure Amphotericin B, liposomal, 5 mg/kg B lhu n= 105
Refractory to prior antifungal therapy To cure Amphotericin B, lipid complex, 5 mgfkg B llu n= 16 142
n=123 130
Intolerant to prior antifungal To cure Amphotericin B, lipid complex, 5 mg/kg B lu n= 12 130
Intolerant due to pre-existing renal disease To cure Amphotericin B, lipid complex, 5 mglkg B lu n= 18 130
Intolerant due to pre-existing renal disease To cure Amphotericin B colloidal dispersion 5 mglkg B lu n=12| 143
Refractory disease or intolerant to prior To cure Polyene plus caspofungin C 1} n=12 135
antifungal therapy
Any To cure Polyene plus posaconazole B lu n= 321 145

ESCMID AND ECMM PUBLICATIONS

ESCMID' and ECMM* joint clinical guidelines for the diagnosis and
management of mucormycosis 2013
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Isavuconazole treatment for rare fungal diseases and for
invasive aspergillosis in patients with renal impairment:
Challenges and lessons of the VITAL trial

TABLE 2 Treatment outcomes for patients with proven/probable invasive fungal disease in the VITAL trial

Cryptococcosis and Emerging fungal Mixed fungal Invasive aspergillosis with renal Invasive aspergillosis

Parameter, Mucormycosis®? dimorphic mycoses?® infections®! infections?? impairment without renal impairment
n (%) n=37 n=238 n=26 n=15 n=20 n=4
Overall response, 4(10.8) 15 (39.5) 11 (42.3) 2(13.3) 5(25.0) 2(50.0)

Day 42
Overall response, 7(18.9) 16 (42.1) 10 (38.5) 2(13.3) 6 (30.0) 1(25.0)

Day 84
Overall response, end 11 (31.4) 24 (64.9)° 15 (57.7) 2(14.3)° 6 (30.0) 2(66.7)

of treatment
All-cause mortality, 14 (37.8) 3(7.9) 2(7.7) 2(13.3) 3(15.0) 0

Day 42
All-cause mortality, 16 (43.2) 3(7.9) 4 (15.4) 4(26.7) 5(25.0) 1(25.0)

Day 84




Fusarium spp.

- Plant pathogen, soil saprophyte

- Inalation, ingestion, direct inoculation

- Includes F.solani (50% isolates), F.moniliforme,
F.oxysporum

A wide spectrum of clinical manifestations

~— | T

Due to a device Disseminated

Si_ngle organ (immunocompromised pt)
- cheratitis by contact Infection « FUO
lens -
* cheratitis, « skin
» CVC related infection endophtalmitis

* lung/sinusitis
*0NICOMICOSIS ¢

* Sepsis
» cellulitis

* CNS




Invasive and disseminated fusariosis [EIGATEALE

HSCT (mainly allogeneic)

ITALY 0.2% (SEIFEM, Pagano et al CID 2007)

USA 3% (TRANSNET, Kontoyiannis et al CID 2010)
BRAZIL 2% (9 centers; Nucci et al CID 2004)
BRAZIL 5.2% (8 centers; Nucci et al CMI 2013)

Acute myeloid leukemia

ITALY 0.4% (SEIFEM, Pagano et al Haematologica 2006)
BRAZIL 3.8% (8 centers; Nucci et al CMI 2013)

Solid organ transplant
Very rare (mainly in lung recipients; Carneiro et al Medicine 2011)



Fusariosis outcome in HMs

Study (years)

Drug in study Cases (n)

Favorable outcome, n (RR)

Clinical trials
Walsh et al.* (1990-1995)

Perfect (1996-2000)
Raad et alt(n.r)
Perfect etal*(n.r.)
Total

9(82%)

12 (46%)
10 (48%)
5(45.5%)

Case series

iﬁ (52%)

Nucci et al. (n.r.)

Nucci et al. (1985-2001)
Campo et al. (1998-2009)
Kontoyiannis et al. (2001-2006)
Hsiue et al. (2000-2008)

Lortholary et al. (1996-2002)
Total

AmB lipid complex 11
AmB lipid complex 26
Posaconazole 21
Voriconazole 1
£Q
52% (45-82%) In clinical trials
Mixed 84
Mixed 54 allo-HSCT, 7 auto-HSCT (0.1%)
Mixed 44
Mixed 31 allo-HSCT
Mixed 12
Voriconazole 73
305

42% (6-79%) In case series

66 (79%)
8 (13%)
15 (34%)
2 (6%)
7(58%)
30 (41%)
128 (42%)

Caira et al, Expert Rev Antinfect Ther 2011



In vitro susceptibility of Fusarium spp.

vV V V VY V V

INACTIVE

5- Flucytosine
Ketoconazole

Fluconazole

Itraconazole

Caspofungin
Anidulafungin/Micafungin

YV V V VY V VY

ACTIVE

AmB and lipid formulations
Voriconazole
Posaconazole/Ravuconazole
Terbinafine

AmB + Rifampicine

AmB + Azithromycin



International Retrospective Analysis of 73 Cases of Invasive Fusariosis
Treated with Voriconazole”

Olivier Lortholary,"? Gaelle Obenga,' Pinaki Biswas,” Denis Caillot,* Elisabeth Chachaty,’
¥ p ¥ ? o
Anne-Lise Bienvenu,® Muriel Cornet,” John Greene,® Raoul Herbrecht,’
- . P . . . . .
Claire Lacroix,'” Frédéric Grenouillet,'! Issam Raad,'” Karine Sitbon,'
".‘I . Y
Peter Troke,'”* and the French Mycoses Study Group¥ AAC 2010

. TABLE 4. Comparisons of outcomes for invasive fusariosis cases
0
78% with HMs treated with voriconazole

Overall 90-day survival 42%

Mo. with clinical response/

Comparison (statistical method)” total no. of patients (%) P value
Male vs female (C) 21/48 (44) vs 13/25 (52) NSP
Proven vs probable infection (C)  31/67 (46) vs 4/6 (67) NS
Primary vs salvage/unknown T/16 (44) vs 27/57 (47) NS
therapy (C)
> prim ary = salvage therapy C‘umhinatilun Vs voriconazole /13 (46) vs 28/60 (47) NS
. alone/unknown (C)
» vori alone = combo Voriconazole database vs 20/39 (51) vs 14/34 (41) NS
NRCMA (C)
Neutropenia (F) =(.03°
Recent 17/47 (36)
None T(71)
Status unknown 12/19 (63)
Fusarium species (F) NS
F. solani complex 9/16 (56)
F. moniliforme complex /8 (25)
F. proliferatum complex 4/8 (50)
F. oxysporum complex 6/7 (86)

All other Fusarium spp. 13/34 (38)
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TABLE |. Overview of possible in vitro antifungal susceptibility patterns for selected hyalohyphomycetes

Pathogen AMB Flucytosine Echinocandins Fluconazole Itraconazole Voriconazole Posaconazole
Fusarium solani I-R R R R R S--R 5-kR
Scedosporium apiospermum I-R R S I-R 5-R S S

Scedosporium boydii I-R R S I-R S5-R S S

Scedosporium ourantiooum R NT R NT R 5 S-R
Scedosporium prolificans R R 5-1-R R R R R

Paecilomyces species S | R R S IS S
Purpureocilium liiacinum R R R R S S S

Acremonium species S-R R R R S5-R S-R S5-R
Scopulariopsis species I-R R MT R R R I-R




EURDPEAN SOCIETY
OF CLINICAL MICROBIOLOGY
AND INFECTIOUS DISEASES

Treatment of Fusarium infections

First line treatment of disseminated infection in immunocompromised pts

Tortorano et al, CMI 2014.

* Voriconazole: All

IV: 6mg/Kg BID (1 day); 4mg/Kg BID (3
days)
Oral: 200mg BID

47% complete/partial response

) Perfect CID 2003
TDM required Campo J Inf 2010

Lortholary AAC 2010

* Liposomal AMB: B Il

* AMB lipid complex: CIII
* Conventional AMB: D II

Fusarium may be resistant

to AMB Nucci Cancer 2003

Jensen CMI 2004
Musa BrJHaemat 2000
Patterson Clin Ped 1996

High dosage required

* Echinocandins: D Il

Fusarium intrinsically resistant _
Nucci CID 2004

* Any combination: CIII

Campo J Inf 2010

Unclear results Lortholary AAC 2010




S ESCMID s
Treatment of Fusarium infections

2nd line treatment of disseminated infection in immunocompromised pts

* Posaconazole: Al 48% complete/partial response

200mg QID or 400mg BID Breakthrough infections during prophylaxis

TDM required Raas CID 2006
Campo J Inf 2010

* Voriconazole: AlIl TDM required Baden Transplantation 2003




EURDPEAN SOCIETY
OF CLINICAL MICROBIOLOGY
AND INFECTIOUS DISEASES

Adjunctive treatments for Fusarium infections

Hematological/neutropenic pts Boutati Blood 1997
Digani Leukemia 1999
* Granulocyte transfusion +/- antifungals: B Ili Spielberger CID 1993

Helm JAAD 1990
Resolution of infection in pts who recovered of myelosuppression

Limited number of pts

Any patient population
* Surgery: A Il

To cure solitary lung nodules

Aggressive debridement of necrotic tissue

* Catheter removal (+ antifungal): A I

To cure catheter related infection Velasco EJCMID 1935




Scedosporium spp.

% Isolated from soil, polluted water or sewage
% Comprises two species: S. prolificans and
S. apiospermum [Pseudallescheria boydit (an:
aplospermum)]

** Clinical features are extremely
variable

** Clinical forms and outcome strictly
relate to immune status

370 cases of Scedosporium
spp. in Texas
2000-2007

Cortez et al, Clin Microbiol Rev 2008;21(1):157-197
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CNS infections with Scedosporium
apiospermum

Between 1948-1998 a total of 39 cases were collected

Solitary mass or multiple brain abscesses were the most
frequent clinical manifestation (77%)

The majority of patients were under immunosuppressive
therapy (12 = 31%) and near-drowning (11 = 28%)

High mortality : 29/38 (76%)
Survivors performed surgery escission
AmB no efficacy! Voriconazole maybe

Nesky et al, CID 2000



S. prolificans

Risk cathegories
Neutropenia

Hematologic malignancies
HSCT/SOT
HIV

Prosthetic and native valve endocarditis

Revankar et al. CID 2002; Arthur et al. JCM 2001, Bouza et al. Clin Microbiol Infect
2004; Idigoras et al. CID 2001; Wood et al. CID 1992; Tamm et al. Transpl Infect Dis
2001; Greig et al. J Infect 2001.



S. apiospermum

Risk cathegories

Neutropenia, hematological malignancy
HSCT/SOT

Chronic corticosteroid therapy

HIV

Chronic granulomatous disease

After near-drowning

Castiglioni et al. Medicine 2002; Montejo et al. Mycoses 2002; Miele et al. Am J Transplant
2002; Tapia et al. Br ] Haematol 1994; Munoz et al. CID 2000; Rollot et al. Scand J Infect
Dis 2000; Eckburg et al. CID 1999; Ichikawa et al. Acta Derm Venereol 1997; Gompels et

al. J Clin Pathol 2002; Ruchel et al. Mycoses 1995.



Voriconazole in scedosporiosis

107 cases of patients treated with voriconazole

Overall Response: 57%

Ranging from 91% for skin localization to 29% for uncommon sites
(orbit,orecchio,corde vocali)

Probability of Survival
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Troke et al, Antimicrob Agents Chemother 2008;52(5):1743-50.
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S ESCMID s
Treatment of Scedosporium infections
in immunocompromised pts

* VVoriconazole: Al Fortun EJCMID 2003

. Heath CMI 2009
66% success rate (lowest in CNSor  Hyusain CID 2005

disseminated infection) Luijk Case ReplInfDis 2011
) Lamaris CID 2006
TDM required Klopfenstein MedPedOnc 2003
* Liposomal AMB: CIII Scedosporium spp usually
resistant to AMB Heath CMI 2009

High dosage required Husain CID 2005

* Conventional AMB: D lli

* Combined therapy (Vori+LAmB;
Vori+Caspo): CIII

Unclear results Case reports




S ESCMID s
Treatment of Scedosporium infections in pts
with cerebral abscess

First line treatment

% Voriconazole: Alll  Good CNS penetration Bﬁzrak')\/”\/' 2006
. . Chakraborty Jneurosurg 2005
Surgery if pOSSIble Leechawengwong Mycoses 2007

Second line treatment

* Combined therapy
(Posa+LAmB; Caspo+Vori): CIII

Case reports




S ESCMID s
Treatment of Scedosporium infections

* GM-CSF combined with antifungals
in HSCT recipients: Bl Antachopoulos Immunother 2012

in CGD patients: Al Bouza CID 1996
RodriguezTudela MM 2009

* Surgical debridement
of infected bone/soft tissue: B Il Case reports

of pulmonary lesions in
HSCT/SOT recipients: CIII

Husain CID 2005




S ESCMID s
Treatment of Scedosporium prolificans infections

Disseminated or pulmonary in immunocompromised pts

* Voriconazole: B i 40% survival rate  Husain CID 2005
Nishio KansenshogakuZasshi 2012
Troke AAC 2008

Pulmonary infection in immunocompromised pts

* Vori/Posa+Terb: B Il 50% (3/6) survival Case reports

* |traconazole: CIII 15% (3/12) survival Case reports

* Amphotericin B: D Il 4% (1/26) survival Cose e




; Journal of

{ 3“ Fungi W“\D\"y

Review
Recent Advances in the Treatment of Scedosporiosis
and Fusariosis

Matthew W. McCarthy "*%, Aspasia Katragkou >¥, Elias Tosifidis >* , Emmanuel Roilides 31

and Thomas I. Walsh *

e Although isavuconazole has not been approved for the
treatment of scedosporiosis, in vitro data suggests that it
may have good activity against Scedosporium
apiospermum, whereas S. prolificans was relatively
resistant.

* Indeed, isavuconazole demonstrates broad-spectrum
activity against a global collection of opportunistic fungi;
however, clinical experience with isavuconazole to treat
scedosporiosis is limited, and its use is not routinely
recommended.

J. Fungi 2018, 4,73



TABLE 10. Indications for surgical removal of tissue infected

with Fusarium and Scedosporium species

Surgical intervention SoR Qoe References
Haemoptysis from a single cavitary lung lesion A I [2,5,57-59]
(always perform a computerized chest scan to
search for other lesions)
Progressive cavitary lung lesion (always performa A I [2,5,57-59]
computerized chest scan to search for other
lesions)
Infiltration into the pericardium, great vessels, A I [2,5,57-59]
bone or thoracic soft tissue
Osteomyelitis, septic arthritis A lir [2,46,47,155—
159,257,287]
Resection of infected/colonized tssue before A I} [2]

coOmMencing immunosuppressive agents to
prevent dissemination in case of cytotoxic
therapy

QoE, quality of evidence; SoR, strength of recommendation.
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Hematolojik Malignitelerde Invazif Fungal Infeksiyonlarin
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(TUG-1)

V] oumal of

Fungi m\“@

Article

Management of Invasive Fungal Infections in Adult
Patients with Hematological Malignancies in Greece
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