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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):1461-1480
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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



Environmental and iatrogenic pressures selecting for resistant fungal
infections in humans

Anti-fungals in the environment
select for resistant fungi

Anti-fungals in a patient select for
infection with resistant fungi

Fungi become resistant within
one patient during therapy




Aspergillus spp.

Figure 3. Overview of the major resistance mechanisms in Aspergillus sp. (A) Shows normal binding of azoles (red)
to 14-a-sterol demethylase (Cyp-51A); and normal binding of echinocandins (peach) to 8-(1,3)-D-glucan synthase (Fks,
including the three functional subunits Fks1, Fks2, and Fks3, and the regulatory subunit Rho1). (B) Shows reduced
azole binding due to conformational changes in 14-a-sterol demethylase. (C) Shows reduced azole efficacy due to
increased production of 14-a-sterol demethylase (+/- conformational changes). (D) Shows reduced azole efficacy due
to increased efflux pump activity. (E) Shows conformational changes in the Fks1 subunit of B-(1,3)-D-glucan synthase
leading to reduced echinocandin binding.



Summary of recent clinical studies evaluating combination
therapy for Invasive Aspergillosis.

Patients . . L Response
Author o Type of Study Type of infection Type of combination therapy Rpate (OF]
43% vs 60%
Maertens, 2006 53 PROS Invasive Aspergillosis Caspo + Itra or Vorico or ° V5SOO/ ovs ND
AMB. °
illot, 2007 PR | ive A illosi 7% vs 27% 100% %
Caillot, 200 30 (OK] nvasive Aspergillosis Caspo + L-AMB vs L-AMB. 67% vs 0 00% vs 80%
53% (first line),
Kontoyiannis, 2003 48 RETRO Invasive Aspergillosis Caspo + L AMB. 65%
35% (second line)
Aliff, 2 RETR | ive A illosi % ND
iff, 2003 30 @) nvasive Aspergillosis Caspo + L-AMB. 60%
Marr, 2004 47 RETRO Invasive Aspergillosis . . ND 63% vs 32%
Caspo + Vorico vs Vorico.
N . I 0 0
Kontoyiannis, 2005 112 RETRO Invasive Aspergillosis traco + L-AMB. ND 9% vs 24%
Caspo + Vorico (35).
. Invasive Caspo + L-AmB (20).
Candoni, 2013 84 RETRO - . 73% 63% (12
andon Aspergillosis Vorico + L-AmB (15). ° 6 (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).




Annals of Intemal Medicine ORIGINAL RESEARCH

Combination Antifungal Therapy for Invasive Aspergillosis

A Randomized Trial

Kieren A, Marr, MD; Haran T. Schlamm, MD; Raoul Herbrecht, MD; Scott T. Rottinghaus, MD; Eric J. Bow, MD, MSc;

Oliver A. Cornely, MD; Werner J. Heinz, MD; Shyla Jagannatha, PhD; Liang Piu Koh, MBBS; Dimitrios P. Kontoyiannis, MD;
Dong-Gun Lee, MD; Marcio Nucci, MD; Peter G. Pappas, MD; Monica A. Slavin, MD; Flavio Queiroz-Telles, MD, PhD;
Dominik Selleslag, MD; Thomas J. Walsh, MD; John R. Wingard, MD; and Johan A. Maertens, MD, PhD

EDITORS' NOTES

Contribution

In a randomized, controlled trial, overall mortality was
the same in patients treated with the combination of
voriconazole and anidulafungin versus those treated
with voriconazole alone. Mortality was lower with com-
bination therapy in a subgroup of patients whose IA
diagnosis was established by radiographic findings
and galactomannan positivity. Safety seemed similar
with either approach.

Caution

The power to detect a treatment difference was lower
than expected.

Implication

In the absence of definitive trial results, clinicians may
decide to choose therapy for |A on the basis of individ-
ual patient characteristics.



Combination for primary therapy of IA

AlloHSCT /
hematological
malignancies with
proven or probable IA

IV voriconazole? + placebo

Investigator could switch
patient from combination to
monotherapy after 2 weeks

Voriconazole -
maintenance

e

6

Primary endpoint: OS at 6 weeks

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

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

36 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 (% [ A
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 7 (5) 12 (8)

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

Positive BAL GM only 40 (30) 34 (24)
Proven IA, n (%) [ —
Histopathology with culture U G, 0
Culture of tissue 2 (1) 0
Histopathology without culture 0 2 (1)

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




GM: galactomannan

(Marr et al, ECCMID, London, 2012)

Mortality at Week 6

MITT population

95% ClI:
~-19.0 to 1.5)|

Voriconazole
monotherapy
n=142

Combination
n=135

.

I IN

MITT patients with probable IA

Combination

based on positive GM test

27.3%

- - - ——————— - I

(95% ClI:
—22.7 to —0.4),

Voriconazole
monotherapy
n=110

n=108

S

p-value for mortality estimates adjusted for randomisation strata

(Marr et al, ECCMID, London, 2012)
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Diagnosis, Therapy and Prophylaxis of Fungal Diseases

Original article

Multicentre surveillance study on feasibility, salety 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,2 5. Cesaro,>® A. Busca,* M. Giacchino,>* R. Fanci,** 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 Hematology, UCSC, Rome, Italy and *SEFEM Group, Italy
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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
flungal diseases in haematological patients: the SEIFEM real-lite

combo study

Table 1 Patient and [FD characteristics.

Tatal cases C .2 )
Age (years

Mean + 5D 35+ 2

Median (range) 34 (1-73)
Adult patients 53/84
Paediatric patients 31/84
Underlying haematological disease

Acute leukaemia 68/84

Lymphoma/myeloma 5/84

MDS/SAA B84

Chraonic leukaemia 5/84
Status of underling disease

Onset 21/84

Relapse/frefractory 45/84

Complete remission 18/84
Previous stem cell transplant 29/84 (35%)

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

IFD diagnosis (EORTC/MSG)
Prowven
Probable

Fungal pathogens

31+ 33
19 (3-180)

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

Aspergillus spp. 68/84
Zygomycetes 4/84
Flsarium 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.
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Diagnosis, Therapy and Prophylaxis of Fungal Diseases

| original article |

Multicentre surveillance study on feasibility, safety and eillicacy 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 ]
l-AMB + Caspofungin 20 (24%) 14 (70%) 10 4 b
L-AME + Variconazole 15 {18%) 1 {73%) Z g 4
L-AMB + Caspo + Vorico 5 (6%) 2 (40%) 1 1 3
L-AMB + Posaconazole 4 (5%) 3(75%) 1 2 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%)

4 @ 2013 Blackwell Verlag GmbH
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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

Table 4 Combo therapy and side effects.

Paediatric Adults

Side effects patients patients  All cases
Hypokalaemia (I-11 WHO) 4/31 4/53 8/84 (10%)
Liver toxicity (I-11 WHQO) 2/31 2/53 4/84 (5%)
Renal toxicity (I-11 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 1784 (1.29%)
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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

Table 3 Factors allecting response to combo antifungal therapy.

Response to combo therapy-univariate analysis Response 1o combo therapy-multivariate analysis

Variable HR 95% Cl PWalue Variable HR 95% Cl P Value

Age = 50vs. <50 0.88 0.33-2.35 0.79

Adult vs. paediatric patients 1.22 0.46-330 0.69

Proven vs. probable IFD 3.34 1.16-9.62 0.0z Proven vs. probable IFD 2.10 0.65-6.80 0.22

Active haematological 0.28 1.06-1.31 0.07 Active haematological disease vs. 0.76 0.13-0.39 0.76
disease vs. remission rermission

Days of therapy =14 vs. <14 1.02 0.99-1.04 0.1 Days of therapy =14 vs. <14 1.30 0.43-3.95 0.64

‘PMN at stop =500/mmc vs. 0.19 0.07-0.53 0.001 PMN at stop =500/mmc vs. 0.21 0.07-0.68 0.009
=500/mmc =500/mmc

Lombd ex novo ve. Lombo .54 U.id-5.44 urd
addition

HE, hazard ratio; 95% CI, 95% conbidential interval,
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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.
(b) OS according to PMN recovery
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Diagnosis, Therapy and Prophylaxis of Fungal Diseases

I Original article I

Multicentre surveillance study on feasibility, safety and eflicacy of
antifungal combination therapy for proven or probable invasive
lungal 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.




ECIL-6 guidelines: fungal infections in leukemia and HSCT

Table 7. ECIL-6 recommendations for first-line treatment of invasive aspergillosis.

Voriconazole* Al Daily dose: 2x6 mg/kg on day 1 then 2x4 mg/kg
(initiation with oral therapy: C III)
Isavuconazole Al As effective as voriconazole and better tolerated
Liposomal amphotericin B BI Daily dose: 3 mg/kg
Amphotericin B lipid complex Bl Daily dose: 5 mg/kg
Amphotericin B colloidal dispersion Cl Not more effective than d-AmB but less nephrotoxic
Caspofungin cl
Itraconazole CIHII
[Combination voriconazole* + anidulafungin Cl ]
Other combinations cm )
Recommendation against use
Amphotericin B deoxycholate Al Less effective and more toxic

*Monitoring of serum levels is indicated. In the absence of sufficient data for firstline monotherapy, anidulafungin, micafungin and posaconazole have not been graded.

Table 8. ECIL-6 recommendations for salvage therapy of invasive aspergillosis.

Grade Comments

Liposomal amphotericin B BII No data on voriconazole failure
Amphotericin B lipid complex BlI No data on voriconazole failure
Caspofungin BII No data on voriconazole failure
Itraconazole Wl Insufficient data

Posaconazole* Bl No data on voriconazole failure

i RIL___ If not used in first-line
Combination Bl Various studies and conflicting results

*Monitoring of serum levels is indicaied,espécially if posacohazole oral suspension is used.
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Practice Guidelines for the Diagnosis and Management of
Aspergillosis: 2016 Update by the Infectious Diseases
Society of America

Thomas F. Patterson,"* George R. Thompson IIl, David W. Denning,} Jay A. Fishman,' Susan Hadley,*® Raoul Herbrecht® Dimitrios P. Kontoyiannis,’
Kieren A. Marr,® Vicki A. Morrison,” M. Hong Nguyen,"® Brahm H. Segal,” William J. Steinbach,"” David A. Stevens,” Thomas J. Walsh," John R. Wingard,”
Jo-Anne H. Young,"™ and John E. Bennett"®

"University of Texas Health Science Center at San Antonio and South Texas Veterans Health Care System; “University of California, Davis; *National Aspergillosis Centre, University Hospital of South
Manchester, University of Manchester, United Kingdom, "Massachusetts General Hospital and Harvard Medical School, and *Tufts Medical Center, Boston, Massachusetts: ElJniversin,r of Strashourg,
France; "University of Texas MD Anderson Cancer Center, Houston; ®Johns Hopkins University School of Medicine and the Sidney Kimmel Comprehensive Cancer Center, Baltimore, Maryland:
*Hennepin County Medical Center and University of Minnesota, Minneapolis; '“University of Pittsburgh, Pennsylvania; "' University at Buffalo Jacobs School of Medicine and Biomedical Sciences, and
Roswell Park Cancer Institute, New York '“Duke University Medical Center, Durham, North Carolina, "California Institute for Medical Research, San Jose; **New York-Presbyterian Hospital/Weill
Cornell Medical Center, New York; "University of Rorida, Gainesville; "University of Minnesota, Minneapolis; 'Laboratory of Clinical Infectious Diseases, National Institute of Allergy and Infectious
Disease, National Institutes of Health, Bethesda, Maryland

It is important to realize that guidelines cannot always account for individual variation among patients. They are not intended to supplant
physician judgment with respect to particular patients or special clinical situations. IDSA considers adherence to these guidelines to be

voluntary, with the ultimate determination regarding their application to be made by the physician in the light of each patient’s individual
circumstances.

Keywords. aspergillosis; invasive aspergillosis; allergic aspergillosis; chronic aspergillosis; fungal diagnostics; azoles; echniocan-
dins; amphotericin.
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QUALI COMBINAZIONI e QUANDO ??

- ASPERGILLOSI: o Pazienti SELEZIONAT! I
POLIENE +
ECHINOCANDINA . SCT in fase di recupero

VORICO + immunoloqgico.
ECHINOCANDINA

. LAM in attesa di recupero
MUCORMICOSI: granulocitario.

POLIENE + . Localizzazioni SNC , seni,
POSACONAZOLO multiorgano.

FUSARIOSI: . Pzin programma di trapianto.
POLIENE + VORICO

Pz candidati ad intervento
chirurqico.
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