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Advantages/disadvantages of
combination therapy

Advantages: Disadvantages:

Additive or synergistic effects - Antagonistic effects

Increased spectrum of activity » Increased risk of drug
interactions

Decreased likelihood for
resistance - Increased toxicity

Increased cost

Baddley, John W., et al. Drugs 2005;65(11):1461-




The significance of in vitro
intferactions of antifungal drugs

Indifferent/additive effect

. o
Antagonism
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TECHNICAL REPORT

Risk assessment on the impact of
environmental usage of triazoles
on the development and spread of
resistance to medical triazoles in
Aspergillus species

ECDC report published February 2013



Clinical Echinocandin Resistance in Candida spp:

FKS Mechanism
Fks1
AA 0 P 1900
200 400 600 1400
F641-P649 1345-1365
HS1 HS2

Two regions (HS1 and HS2) of Fks1/2 are associated with
resistance in Candida

Prominent mutations confer cross-resistance to all
echinocandin class drugs.
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Summary of recent clinical studies evaluating combination
therapy for Invasive Aspergillosis.

Patient . . S R n
Author arl]f > Type of Study Type of infection Type of combination therapy eligie ¢ (OF]
: 43% %
Maertens, 2006 53 PROS Invasive Aspergillosis Caspo + Itra or Vorico or 3% \/55030 ovs ND
AMB. ’
illot, 2007 PR I ive A illosi 7% vs 27% 100% %
Caillot, 200 30 (0N} nvasive Aspergillosis Caspo + L-AMB vs L-AMB. 67% vs () 00% vs 80%
53% (first line),
Kontoyiannis, 2003 48 RETRO Invasive Aspergillosis Caspo + L AMB. 65%
35% (second line)
i i i 1 0,
Aliff, 2003 30 RETRO Invasive Aspergillosis Caspo + L-AMB, 60% ND
Marr, 2004 47 RETRO Invasive Aspergillosis . . ND 63% vs 32%
Caspo + Vorico vs Vorico.
i i 1 1 i 0, 0,
Kontoyiannis, 2005 112 RETRO Invasive Aspergillosis ltraco + L-AMB. ND 9% vs 24%
Caspo + Vorico (35).
. Invasive Caspo + L-AmB (20). 0 0
Candoni, 2013 84 RETRO Aspergillosis Vorico + L-AmB (15). 73% 63% (12w)
(> 80%) Other Combo (14).
Caspo + L-AmB (20).
Rojas, 2012 61 RETRO Invasive Aspergillosis Triazole + L-Amb (20). 62% 57% (12w)
Vorico + Candin (21).




Combination for primary therapy of IA

AlloHSCT /
hematological
malignancies with

proven or probable 1A

IV voriconazole? + placebo

Investigator could switch
patient from combination to

Voriconazole
maintenance

monotherapy after 2 weeks

oo

6

Primary endpoint: OS at 6 weeks

Secondary endpoints: Global response (6 wk); all-cause

mortality (12 wk); time to death; safety/tolerability

a6 mg/kg q12h Day 1, then 4 mg/kg q12h (a switch to oral voriconazole [300 mg
q12h] was allowed after 27 days of IV therapy)

200 mg on Day 1, then 100 mg q24h (Marr et al, ECCMID, London, 2012)




IA diagnoses at baseline

Combination Voriconazole

monotherapy

Modified ITT population N=135 N=142
Probable IA, n (% S
Histopathology without culture 4 (3) 0
Culture or cytology of BAL 20 (15) 30 (21) |
Positive GM only 108 (80) 110 (77)

Positive BAL GM and serum GM ] i5) 12 (8)

Positive serum GM only 61 (45) 64 (45)

Positive BAL GM only 40 (30) 34 (24)
Proven IA, n (%) -
Histopathology with culture 1 1) 0
Culture of tissue 2 (1) 0
Histopathology without culture 0 211}

GM: galactomannan (Marr et al, ECCMID, London, 2012)




GM: galactomannan (Marr et al, ECCMID, London, 2012)

Mortality at Week 6

MITT patients with probable IA
MITT population based on positive GM test

95% CI:

9.0 to 1.5) e

—22.7 to —0.4)

Combination Voriconazole Combination Voriconazole
n=135 monotherapy n=108 monotherapy
n=142 n=110

\, L 7

p-value for mortality estimates adjusted for randomisation strata

(Marr et al, ECCMID, London, 2012)




Summary of recent clinical studies evaluating combination therapy for

Mucormycosis
. Underlying . . . . . .
Patients : P Site of nfection and ; Tvpe of Adjunciive Surgical
Reference No. d:a::;zink P —— Antifungal drugs {doesaze) treatment medications | debridement sutcome
EReed, 2006 | diabetes Bram, simus L-AmB I,::l',r}g untgg-;i{ir:]: + Caspo Up-front (lﬁi?ﬁgj ves Favourable
Diabetes, cancer, Rlung-orbatal-cerebral ABLC+Caspo, n=3 Favourable
EReed, 2008 75 steroids, SOT, y T Up-front ves ,
proven L-AmB+Cazpo, n=2 6/6®
HSCT
Soummer, Pentomiis, o, IS5 |1 pnB (10 meKe) DFX w
2008 1 leukenna proven Cazpo (HA) Up-front (23 mzKg) - died
ABLC+Poza iMA) =]
L-AmB+Posa (NA)o=1
Rhmo-orbatal-cerebral, L-AmB-+Posa+{aspo .- . Favourable
Spellberz, SOT, n=5 lung, sinms, gastre (NA)n=1 Up-front (7) DFX 5/6 treated with
2009 8 Dla'::et;a' n=3 = Im‘én- L-AmB+Cazpo (NA)n=2 Salvage (1) (15-20 T8 combination
% L L-AmB+Mica (NA) n=1 meKg)
menotherapy ,o=2
o . . ; L-AmB (5 mg'Kg) +posa . DFX L T
Buzca, 2009 1 leukenna Liver and small bowel (400 mz BID) Salvage (10 mgKz) ves Favorable
Favourable
) : L-AmB (=5 mgEg) 211
Spellbers, Diabetes, cancer, | Rhino-orbital, lune, L-AmB+Posa, n=1 . L-Amb+DFX
; sterpuds, 50T, hepatie, diszeminated ; - DFX .
011 11z HSCT Proven (9/11) L-AmB+eaching, n=3 Up-front (20 mg'Ke) ves Vs
L-AmB-+Posa+eching, n=2 SmERE 519
L-Amb+placebo
) . ABLC (NA}+Posa (400-
Pagano, 1 Leukenma, SAA, L‘;'f' r]fu..':F-;l-::a-_rre bral, 3200 mg'd), n=3 Up-front n=3
2013 - HSCT, Dizbetes 1, SORNSSUE, ) 7 AwB (325 mgKerPosa f| Salvapen=29f | DFXn=3 | ves(1332) [|Favoursble 18/32
multiple =
§ 400-3200 mg/'d}, =27

§ the sudy mcluded 41 pahents, 7 of whom recerved combmation therapy; * One patent lost at FUP; # the study mcluded 20 patients. 11 of whom were
randomized to L-AmB+ deferasirox (DEX).



< Tyaermyatologica
the hematology journal

Combined antifungal approach for the treatment of invasive
mucormycosis in patients with hematological diseases: a report
from the SEIFEM and FUNGISCOPE registries

by Livio Pagano. Oliver Cormely, Alessandro Busca, Morena Caira, Simone Cesaro,
Cristiana Gasbarrino, Corrado Girmenia. Werner 1. Heinz. Raocul Herbrecht,
Cornelia LassFlarl, Annamaria Mosari, Leonardo Potenza, Zdenek Radcil,

Volker Rickerts, Donald C. Sheppard. &rne Simon, Andrew 1. Ullmanmn,

Caterina Giovanna Valentmi, Jorg Jlanne Vehreschild, Anmna Candomni.

and Mara LG.T. Vehreschild

Haematologica 2013 [Epub ahead of print]

32 Pts (2007-2012) L-AMB + POSACONAZOLE.
« AML/ALL > 23/32 (73%).
«  ORR (CR+PR+SD) = 72%.

e CR+PR =2 56%



CHARATERISTICS OF 22 CASES OF FUSARIOSIS IN
HEMATOLOGIC PATIENTS TREATED WITH COMBO
THERAPY .

Total
N°® cases 22
age (range) 1-68
M/F 10/8
Underlying condition
AML 6
ALL 7
others 2
transplant 7
Fusarium
spp 12
solani 6
oxysporum 2
verticillioides 2
Prior antifungal 16”
treatment
ampho 10
azole 5
echinocandins 2
Neutropenia 14/16
persistent at resolution 8
17

Favourable outcome
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Diagnosis, Therapy and Prophylaxis of Fungal Diseases

Original article

Multicentre surveillance study on feasibility, safety and eflicacy of
antifungal combination therapy for proven or probable invasive
fungal diseases in haematological patients: the SEIFEM real-life
combo study

A. Candoni,' M. Caira,” S. Cesaro,* A. Busca, > M. Giacchino,*® R. Fandi,** M. Delia,**

A. Nosari,** A. Bonini,>* C. Cattaneo,>® L. Melillo,** C. Caramatti,>* G. Milone,** R. Scime,*?
M. Picardi,>® R. Fanin," L. Pagano? on behalf of the SEIFEM GROUP (Sorveglianza
Epidemiologica Infezioni Fungine nelle Emopatie Maligne)

"Division of Hematology, University of Uding, italy, *Division of Hematolgy, UCSC, Rome, kaly and “SEFEM Group, laly
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Diagnosis, Therapy and Prophylaxis of Fungal Diseases

I Original article

Multicentre surveillance study on feasibility, safety and eflicacy of
antifungal combination therapy for proven or probable invasive
fungal diseases in haematological patients: the SEIFEM real-life

combo study

Table 1 Patient and [FD characteristics.

Tatal cases

Age (years
Mean + 5D
Median (range)

Adult patients
Paediatric patients

Underlying haematological disease
Acute leukaemia

€D,
35 + 21
34 (1-73)

53/84
31/84

Lymphoma/myeloma
MDS/S AL
Chronic leukaemia

Status of underling disease
Onset
Relapse/frefractory
Complete remission
Previous stem cell transplant

h/84

5/84

21/84
45/84
18/84
29/84 (35%)

Duration of combo therapy
Mean + 5D
Median (range)

IFD diagnosis (EORTC/MSG)
Proven
Probable

Fungal pathogens

31+ 33
19 (3-180)

39/84 (46%)
45/84 (54%)

Aspergillus spp. 68/84
Zygomycetes 4/84
Fusarium spp. 4/84
Candida spp. 6/84
Other* 2/84
Sites of IFD
Pulmonary S6/84
Paranasal sinuses only 3/84
Disseminated (two sites or mare) 25/84
Surgery 14/84

*1 Blastoschizomyces; 1 Peacillomyces; SAA, severe aplastic ansemia; MDS, myelodysplastic syndromes.




mycoses

Diagnosis, Therapy and Prophylaxis of Fungal Diseases

| original article |

Multicentre surveillance study on feasibility, safety and efllicacy of
antifungal combination therapy for proven or probable invasive
fungal diseases in haematological patients: the SEIFEM real-life

combo study

Table 2 Responses (overall response rate, ORR; complete response, CR; partial response, PR) to combo therapy in proven and probable

[FD.

Combo therapy and responses Total cases ORR CR FR NR
Caspofungin + Voriconazole 35 (42%) 28 (80%) 14 14 7
l-AMB + Caspofungin 20 (24%) 14 (70%) 10 4 b
L-AMB + Variconazole 15 {18%) 11 {73%) Z g 4
L-AMB + Caspo + Vorico 5 (6%) 2 {40%) 1 1 3
[-AMB + Posaconazole 4 (5%) 3 (75%) 1 Z 1
Abelcet + Caspo or Vorico 2 (2.5%) 1 (50%) 0 I 1
Caspofungin + Posaconazole 3 {4%) 2 (67%) 1 1 1

Total 84 61 (73%) 29 (35%) 32 (38%) 23 (27%)

@ 2013 Blackwell Verlag GmbH




MycCOSes

Diagnosis, Therapy and Prophylaxis of Fungal Diseases

Original article

Multicentre surveillance study on feasibility, safety and eflicacy of
antifungal combination therapy for proven or probable invasive
fungal diseases in haematological patients: the SEIFEM real-life
combo study

Table 4 Combo therapv and side effects.

Paediatric Adults

Side effects patients patients  All cases
Hypokalaemia (-1 WHO) 4/31 4/53 8/84 (10%)
Liver toxicity (I-11 WHQO) 2/31 2/53 4/84 (5%)
Renal toxicity (I-1 WHO) 1/31 2/53 3/84 (4%)
MNeurologic toxicity 0/31 2/53 2/84 (3%)
Stop due to toxicity 0/31 1/53 1/84 (1.2%)|




Mycoses

Diagnosis, Therapy and Prophylaxis of Fungal Diseases

Original article

Multicentre surveillance study on feasibility, safety and eflicacy of
antifungal combination therapy for proven or probable invasive
fungal diseases in haematological patients: the SEIFEM real-life
combo study

A. Candoni et al.
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Mmycoses

Diagnosis, Therapy and Prophylaxis of Fungal Diseases

I Original article I

Multicentre surveillance study on feasibility, safety and ellicacy of
antifungal combination therapy for proven or probable invasive
fungal diseases in haematological patients: the SEIFEM real-life
combo study

Conclusions

this multicentre observational study on antifungal combo, as treatment of proven or
probable IFDs in haematological patients, confirms the feasibility and good tolerability
of combo.

The use of combo may be justified, in patients with responsive haematological cancer
and proven or probable IFD, as antifungal bridge until PMN recovery occurs.

In clinical practice, the combo therapy can also be used in combination with surgical
approach with the aim of eradicating an IFD that could delay the entire therapeutic
programme of underling haematological disease.

Finally, given the high costs of combo treatment, it may also suggest to reserve combo
to those patients without refractory or progressive underlying haematological disease
for whom we might expect a very good life expectancy if IFD is cured.




IDSA: In the absence of a well-controlled,
prospective  clinical _ trials, routine
administration of combination therapy is
not recommended (B-ll).




ECIL-5 (2013)

COMBINATION FIRSTLINE | SALVAGE
*
ASPERGILLOSIS c. 21
Clll 8
MUCORMYCOSIS C Il B II**

Comments (Aspergillosis). *Voriconazole + Anidulafungin —Provvisional; 8§ Other
Combinations.

Comments (Mucormycosis). **Lipid AmB and posaconazole or caspofungin



Cases with low probability of success with
monotherapy should be considered for combination

- Mucormycosis

- (NS involvement
- Extensive pulmonary involvement , disseminated
- Prognostic factors (i.e. prolonged neutropenia)
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