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Candida and invasive mould diseases in non-neutropenic
critically ill patients and patients with haematological cancer

AL Colombo, | N de Almeida Jiznior, Monica A Slavin, Sharon C-A Chen, Tania C Sorrell The Lancet infeCtion 2017

Diagnostic strategies

In fungal respiratory tract infections, since new
technologies are not vet applicable to all fungi
histopathological examination, culture, and other
conventional diagnostic methods remain the cornerstone
of diagnosis, despite being slow and poorly specific.
Molecular and antigen-based diagnostics should also be
done when possible.
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ults biomarker biomarker biomarker | tissue or
or or or specimen
microscopy microscopy microscopy | froma
or culture or culture or culture | sterile site

Clinical No No No No No Yes Yes Yes
levidence of IFD

Mycological No No Yes No Yes No Yes Yes
evidence of IFI
[Final diagnosis Unclassified Probable

IMD
Final No IFD
diagnosis




Invasive Aspergillosis following Hematopoietic Cell
Transplantation: Outcomes and Prognostic Factors
Associated with M()rta]_lty Clinical Infectious Diseases 2007
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Invasive fungal infections in patients with acute myeloid
leukemia and in those submitted to allogeneic hemopoietic
stem cell transplant: who is at highest risk?
Caira M. European Journal of Haematology 2008

Tabla 1 Comparizon betwesn AML and alle-HSCT patients in nine centers

Mo. cases/MNo. patients Incidence (C195%]) Falue MNo. exitus/No. cases AMB (CI95%] Falue
IFls
AML 27016506 16.9% (15.4-19.1] <0.001 o4./270 J4.8% (29.2-40.6] <0.001
Allo-HSCT BE/GETI B 2% (6.4=-10.5} 39/56 £9.6% (56 7-B0.6]
Moulds
AMNL 17471596 10.9% (9.4-12.5] «<0.001 617174 35% (Z2B.B-43.0) =0.001
Allo-HSCT 43,679 6.3% (4.7-B.4] 32743 74.4% (B8 9-BL.7]
Yeasts
AMNL 261596 6% (4.9-7.3] «<0.001 33796 34.4% (25.4-44 3] 0.105
Allo-HSCT 137679 1.9% (1.1=-3.2) 7413 E3.B% (27 4-7B.7
IFls, invasive fungal infections; AML, acute myeloid leukaemia; allo-HSCT, allogenic haematopoietic stem cell trar.sle. attributable

mortality rate.

This cohort study has been conducted from January 1999 to December 2003 in hematology
wards located throughout Italy. The study was aimed at evaluating the incidence and mortality
for IFls in adult AMLs and in patients submitted to all types of allo-HSCT procedures; Only
infections that were classified as ‘proven’ or ‘probable’ were included in the data analysis.
Overall and IFl-attributable mortality rates (IFI-AMR) were estimated.



Pie charts showing the evolving epidemiology of invasive fungal infections by their
prevalence in autopsies of patients with leukemia at M. D. Anderson Cancer Center,

Houston, Texas. 99_1999 2000-2008
(n=163 autopsies) (n= 57 autopsies)

Pneumocystis 4%

Endemic fungi 1% Endemic fungi 3.5%
Fusarium 7% L Fusarium 5.3%
Mucorales J Mucorales

(zygomycetes) 7% (zygomycetes) 9%

Aspergillus 55% Aspergillus 58%
A. fumigatus 1% A. fumigatus 12%
A. flavus 5% Candida 40% :> A. flavus 9% Candida 26
A. terreus 5% C. albicans 11% A. terreus 9% C. albicans 4%-
Culture neg. 43.6% C. krusei 4% Culture neg. 32% C. krusei 5%
C. glabrata 7% C. glabrata 9°
C. tropicalis 6% C. tropicalis 4°-
Other/mixed 13% Other/mixed 13%

* note: some patients had multiple pathogens, therefore total % exceeds 100

Konstantinos Leventakos et al. Clin Infect Dis.
2010;50:405-415

© 2010 by the Infectious Diseases Society of America C].il] ICH]. In ﬁ: ctious Diseases



Prospective Surveillance for Invasive Fungal Infections
in Hematopoietic Stem Cell Transplant Recipients,
2001-2006: Overview of the Transplant-Associated

: . IFI in HSCT
Infection Surveillance Network (TRANSNET) recipients
Database
Prospective Surveillance for IFI in HSCT Recipients « CID 20]1]:5066}05 April) - 109& 0 oA
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European gquideli

nes for primary antifungal prophylaxis in adult

haematology patients: summary of the updated recommendations
from the European Conference on Infections in Leukaemia

Maertens JA et al.J Antimicrob Chemother 2018

Table 3. ECIL recommendations on primary antifungal prophylaxis in adult patients with AML and MDS undergoing intensive remission-induction

chemaotherapy®

Antifungal agent Grading Comments

Ersumnum{re aral selution 200 mg qgh or tablet 300 rmg Al Recommended if baseline incidence of mould infections is high. I

I q2&h following a loading dose of 300 mg ql2h on day 1 Given the increased absorption of the tablet, it is likely that the need for
therapeutic drug monitoring will become restricted tospecific popula- I

_—————

Fluconazole 400 mg q24h

Itraconazole oral solution 2.5 ma/kg g12h

Voriconazole 200 mg ql2h

Allechinommndins

Liposormal amphotericn B

Lipid-assodated armphotericin B

tions (e.q. severe mucositis).

B-I Only recommended if the inddence of mould infections is low.
Fluconazole may be part of an integrated care strategy together with a
mould-directed diognestic approach.

B-I Recommended if baseline incidence of mould infections is high.
May be limited by drug-drug interactions or patient tolerability.
Itis recommended to monitor serurm drug concentrations.

B-11 Recommended if baseline incidence of mould infections is high.
Itis recommended to monitor serurm drug concentrations.

C-11 Insufficient data on efficacy and tolerability.

C-11 Insufficient data on dose, frequency and duration, as well as on efficacy
and tolerability.

C-11 Insufficient data on dose, frequency and duration, as well as on efficacy
and tolerability.

Aerosolized liposornal amphotericin B (10 mg twice B-I Only when combined with fluconazole 400 mg g24h.

weekly)
Amphaotericin B deaxycholate

A-TT against

Aerosolized amphoterjcin B degxychalat
aPrimary antif Ei 11

ungal prop

A-] inst
ylaxis might be considered during intensified consolidation therapy




European guidelines for primary antifungal prophylaxis in adult
haematology patients: summary of the updated recommendations

from the European Conference on Infections in Leukaemia
Maertens JA et al.J Antimicrob Chemother 2018

Table 4. ECIL recommendations on primary antifungal prophylasis in adult allogeneic HSCT recipients: pre-engraftment period

Pre-engraftment risk of mould infections

Antifungolaogent M b e s e L
Fluconazole 400 mg q24h A-T
Posoconazole oral solution 200 mg g8h or tablet 300 mg q24h following B-II B-II
loading dose of 300 mgql2h on day 1
Itraconazole oral solution 2.5 mglkg q12h B-I B-1
Voriconazole 200 mg gl2h B-I B-I
Micafungin 50 mg q2&h B-1 -1
Caspofungin and anidulafungin no data no data
Liposomal amphotericn B C-TI C-11
Aerosolized liposomal amphotericin B (10 mg twice weekly) plus C-111 B-II
fluconazole 400 mg q24h
Fluconazole 400 mg q24h A-TIT against

Table 5. ECIL recommendations on primary antifungal prophylaxis in adult allogeneic HSCT recipients: post-engraftment period

Antifungal agent High risk GvHD]
Lllﬂiumnuzrje oral solution 200 mg q8h or tablet 300 mg q24h following a loading dose of 300 mg ql2h on day 1 A TP !
lraconazole oral solution 2.5 mg/kg 20 - — .~~~ T o T TR TR TR TR TTERR T T

Voriconazole 200 mq q12h B-1"
Micafungin 50 mg q24h C-11
Caspofungin and anidulafungin nodata
Liposomal amphotericn B C-11
Aerosolized liposomal amphotericin B (10 mg twice weelly) plus fluconazole 400 mg q24h nodata

Fluconazole 400 mg q2&h A-TIT against




ECIL-6 guidelines for the treatment of TE 1] GUIDELINE ARTICLE

Haematologica 2017

candidiasis, aspergillosis and mucormycosis Volume 102(3):433.444
in leukemia and hematopoietic stem cell

transplant patients

Candida specles Overall population Hematologic patients

C. albicans Echinocandins: Al Echinocandins All
Fluconazole® Al Fluconazole CIIl
Liposomal amphotericin B Al Liposomal amphotericin B Bl
Amphotericin B lipid complex All Amphotericin B lipid complex Bl
Amphotericin B colloidal dispersion All Amphotericin B colloidal dispersion Bl
Amphotericin B deoxycholate Cl Amphotericin B deoxycholate ClI

C. glabrata Echinocandins® Al Echinocandins All
Liposomal amphotericin B Bl Liposomal amphotericin B BII
Amphotericin B lipid complex BII Amphotericin B lipid complex BII
Amphotericin B colloidal dispersion BII Amphotericin B colloidal dispersion BII
Amphotericin B deoxycholate Cl Amphotericin B deoxycholate Cll

C. krusei Echinocandins: All Echinocandins: Alll
Liposomal amphotericin B Bl Liposomal amphotericin B Bl
Amphotericin B lipid complex BII Amphotericin B lipid complex BII
Amphotericin B colloidal dispersion BII Amphotericin B colloidal dispersion Bl
Amphotericin B deoxycholate Cl Amphotericin B deoxycholate Cl

Oral stepdown Voriconazole BI Voriconazole CII

C. parapstlosis Fluconazole All Fluconazole Alll

Echinocandins- BII Echinocandins B



ECIL-6 guidelines for the treatment of invasive
candidiasis, aspergillosis and mucormycosis oume 102033 441
in leukemia and hematopoietic stem cell

transplant patients

Grade Comments
. . Voriconazole* Al Daily dose: 2x6 mg/kg on day 1 then 2x4 m
aspergillosi aily dose: 2x6 mg/kg on day gkg
. (initiation with oral therapy: C III)
Isavuconazole Al As effective as voriconazole and better tolerated
Liposomal amphotericin B Bl Daily dose: 3 mg/kg
Amphotericin B lipid complex BII Daily dose: 5 mg/kg
Amphotericin B colloidal dispersion Cl Not more effective than d-AmB but less nephrotoxic
Caspofungin ClI
Itraconazole CIII
Combination voriconazole* + anidulafungin CI
Other combinations CIII
Recommendation against use
Amphotericin B deoxycholate Al Less effective and more toxic
Grade Comments
. . Management includes antifungal therapy, surgery
MUCOrmMICOSI_ 14 control of underlying conditions All Multidisciplinary approach is required
Antifungal therapy
Amphotericin B deoxycholate all
Liposomal amphotericin B BII Daily dose: 5 mg/kg. Liposomal amphotericin B should be preferred in CNS
infection and/or renal failure
Amphotericin B lipid complex BII
Amphotericin B colloidal dispersion CIl
Posaconazole (011 No data to support its use as first-line treatment. Alternative when
amphotericin B formulations are absolutely contraindicated.
Combination therapy (011
Control of underlying condition Al Includes control of diabetes, hematopoietic growth factor if neutropenia,

discontinuation/tapering of steroids, reduction of immunosuppressive therapy
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AML

Vehreschild JJ Posa Oral polyenes Pagano L. CID 2012 Posa
JAC 2010 n. 77 n. 82 n. 260

0,
Total IFI 3, 9( . 19, ?A) Total IFI 18, 9% 000138 7%
Aspergillus 2,6% 13,4% Proven/probable molds 2.7% 10,7%
l 0.02 '
Candida 1,3% 6,11% Proven yeast 1.1% 3.2%

. i P
oTpnne 2015+ MSD n.284 | n140

Total IFI * 15,5% 2,9%
Total IFI * 25% 16% 14% 3% . : ’ !
* 27 breakthrough , 11 pts |° I ° 0.01 I 0 I 0 13 proven/probable/possible
proven/probable
Aspergillus 5 45% 2,8% / / Probable/proven 4 /

Other molds 1,09% 2,18% 1,0.9% / Mucormicosis 1 /



HSCT

Long-Lasting Protective Effect of Posaconazole Prophylaxis in Patients with Acute Myeloid
Leukemia Receiving Allogeneic Hematopoietic Stem Cell Transplantation
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Busca A. Biology of Blood and Marrow Transplantation 2016



Bow et al. BMC Infectious Diseases (2015)
HSCT

Systematic review and mixed treatment
comparison meta-analysis of randomized clinical
trials of primary oral antifungal prophylaxis in

allogeneic hematopoietic cell transplant recipients

5 eligible RCTs, randomizing 2147 patients in total, were included.
A

I L] I liraconazole Treatment effect of antifungal agents on
U | :'::‘ﬁ‘:‘i;:”“' ity analyaia) A) proven/probable invasive fungal
E— | | Posaconazole (sensitivity anahysis) infec‘l.:ion (IFI) and B) proven/prObable
{11 i Vorconazole Invasive
—_|—-—| Variconazole (sensitivity anahysis) aSpergi”OSiS (IA) at 180 dayS, Compa rEd
5 4 -2 -2 4 0 1 2 3 4 between the base-case mixed
Log-odds treatment comparison (MTC) and the
B sensitivity analysis MTC using an
| Tl | ltraconazoke empirical prior, expressed in log odds
H1H Itraconazole (sensitiity analkysis)
u I Posacanazole
{1H Posaconazole (sensitivity anahysis)
| [T} Werconazole
|—|T—-| Vioriconazole (sensitivity anahysis)
T S
Log-odds

As expected, mould-active azoles prevented IFls, particularly invasive aspergillosis, more effectively than
fluconazole in alloHCT recipients. Itraconazole, posaconazole and voriconazole reduced incidence of overall
proven/probable IFl vs fluconazole . Posaconazole and voriconazole prophylaxis reduced proven/probable invasive
aspergillosis more than itraconazole (OR: 0.68; IQR: 0.42—-1.12). All-cause mortality was similar across all mould-active
agents



ORIGINAL ARTICLE MYCOLOGY

Breakthrough invasive fungal disease in patients receiving posaconazole

primary prophylaxis: a 4-year study

Lerolle N. Clinical Microbiology and Infection 2014

Retrospettive French study, 2007-2010, evaluated prove/probable infection in 279 pts with
AML, GVHD following aHSCT, idiopathic aplastic anaemia or myelodysplastic syndrome, 1.4
months median duration. 9 breakthrough cases (3.2%), 6 proven 3 probable.

IFD is rare in patients on PSC
prophylaxis in real-life conditions, but
is associated with a poor outcome.

A high frequency of PSC-resistant
fungi amongst breakthrough IFDs is
suggested by our results. In our study,
a PPC below 0.3 mg/L was associated
with a significant increased risk of IFD,
supporting the usefulness of
therapeutic drug monitoring.

breakthrough fungine

candidemiadaC.
glabrata
Aspergillosi
polmonare

fusariosi
disseminata

mucormicosi
polmonare




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
emer gin g p dt hO ge ns Corzo-Leon DE et al. Mycoses 2015

we reviewed all European Organization for Research and Treatment of Cancer-Mycoses Study Group proven and probable
IFls in adults transplanted from 2002 to 2011. all patients in prophylaxis , 53 (14%) of 378 allogeneic HSCT recipients
developed an IFl. There were 62 IFl episodes, of w hich 50%aspergillosis , 24%candidaemia 26% were caused by other
fungi, including Mucorales 10% and the following uncommon pathogens: Trichosporon asahii, Arthrographis sp.,
Cladosporium sp., Geosmithia argillacea and Hormographiella aspergillata.
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Abstract number ECCMD-2656

. . . . . EURDFEAM SACIETY
Poster Session VI: Invasive fungal infections in E S [: M I D OF CLINICAL MICROBIOLOGY
AND INFECTIOUS DISEASES

immunocompromised patients. Date 28 April 2015

Breakthrough of fungal infections in Allogenic Stem Cell Transplanted patients
in antifungal prophylaxis

233 HSCTs
2008-13
] Scopularopsios Criptooccus
t(r:zs'(j::l?s brevicularis_\ spp

. Icall 1 (4% 1(4%
181.pr|mary 52 secondary 1 (4%) \() @
antll1fulng.al anti fungal prophylaxis
prohylaxis:
v 99 (55%) HLA-IS Saccharomyces

cerevisiae
2(8%)

Rhodotorula

v/ 20 (11%) MUD
v' 55 (30%) HAPLO
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1(4%)
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- 14 IFD: solanii 13(54%)
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“ 3 probable Fumigatus
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%2 proven | All 13% |
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mycoses 2016 Blackwell Verlag GmbH
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A cluster of Geotrichum clavatum (.Sﬂpm( hﬂ(’t[’ (lavam) infection in
haematological patients: a first Italian report and review of literature

Maria llaria Del Principe,' Loredana Sarmati,“ Mariagiovanna Cefalo,' Carla Fontana,” Giovanna
De Santis," Francesco Buccisano,’ Luca Maurillo,' Eleonora De Bellis,' Massimiliano Postorino,’
Giuseppe Sconocchia,” Giovanni Del Poeta,” Maurizio Sanguinetti,® Sergio Amadori,’

Livio Pagano® and Adriano Venditti’

Table 1 Bascline clinical characteristic and Geetreichum clivatum infection history of the three patients.

Certainty 4t
Case Age Sew HL CHT Site of infection Signsfsymptoms diagnosis’ BG Positive microbiclogical finding
Fatient 1 3k F AL Consalidation Lung, liver spleen Fever, cough Proven Pesitive Blood culture (CWC and peripheral)
*atient 2 50 F ML Salvage Lung, spleen Fever, dyspnoes, Proven Prositive Bload culture (CVC and peripheral)

respiratory failure
Patient 3 21 M AL Induction Spleen Fever, Proven Megative Blood culture (CVC and peripheral)




Table 1
Effect of Oral Mucositis on Quality of Life

Oral mucositis may have a significant impact on quality of life due to:
+ Pain, often requiring opicid analgesics, with systemic side effects of opiocids

« Difficulty with speech, denture function, dysgeusia, bad breath, and dysphagia

¢ [nability to take nutrition or mydration by mouth, requiring tube feeding
or parenteral nutrition

« [nability to take medication by mouth

+ Provision of a portal for systemic infection {primarilty neutropenic patients)
by orophanyngeal flora, including streptococci and Candida species, with
potential mortality

+ Requirement or extension of hospitalization

+ |ncreased cost of cars

Epstein JB, 2003 ONCOLOGY



B u.s. National Library of Medicine

ClinicalTrials.gov

Find Studies « About Studies « Submit Studies « Resources « About Site «

Study of Isavuconazole Prophylaxis in Adults With Acute Myeloid Leukemia/Myelodysplastic Syndrome (AML/MDS) and Neutropenia

Study Design Goto |

Study Type @ Interventional (Clinical Trial)
Estimated En ) 100 participants
Intervention Model:  Single Group Assignment
Masking: MNone (Open Label)

Primary Purpose:  Treatment
Official Title: A Phase |l Study of Isavuconazole Prophylaxis in Adult Patients With Acute Myeloid Leukemia/Myelodysplastic Syndrome (AML/MDS) and Neutropenia

Actual Study Start Date @ March 28, 2017
Estimated Primary Completion Date @ :  March 2020
Estimated Study Completion Date @ :  March 2020

Sponsor:
M.D. Anderson Cancer Center

Collaborator:
Astellas Pharma US, Inc.

Information provided by (Responsible Party):
M.D. Anderson Cancer Center



Isavuconazolo, voriconazolo e
posaconazolo e.v.

* Laformulazione venosa del voriconazolo contiene cyclodextrina
(un carrier che ne facilita la solubilita) che si accumula in caso di
insufficienza renale con possibile tossicita

 Ugualmente il posaconazolo e poco solubile e associato al
sulfobutyl-ether-B-cyclodextrin (SBECD) nella formulazione
venosa (non in commercio in Italia) con possibile tossicita renale

* Isavuconazolo ha un’alta solubilita in acqua pertanto non
richiede veicoli e un assorbimento orale del 98% (non alterato
dall’assunzione di cibo)
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Decreased invasive fungal disease but no impact on overall

European Journal of

survival by posaconazole compared to fluconazole I—Iaematology
prophylaxis: a retrospective cohort study in patients y |
receiving induction therapy for acute myeloid leukaemia/ Dahlen T et al 2015

myelodysplastic syndromes

A retrospective cohort study including consecutive patients with AML/MDS treated with
intensive induction chemotherapy; 176 fluconazole prophylaxis 2008—-2011 and 107 patients
received posaconazole prophylaxis 2011-2013. Only proven and probable IFD according

to the revised EORTC/MSG criteria were included in the analysis

=
T TR

0.8

o | IFD 10.8% 0.9%
-Tgf <0.05 Candida 4% 0
ST <0.01 Aspergillus 5.7 0

——  Flucanazola
FPasaconazrole

0.2

=
=

T ]
0 30 [+1H o0 120 150 180

Fluconazale 176 162 158 153 145 141 138

Posaconazale 107 103 96 k] ] |53 ] a8z

Kaplan—Meier estimates of overall survival. There was no difference in overall survival between the groups
using the log-rank test. The table below graph shows the number of patients at risk.



Epidemiology and treatment outcome of invasive fungal infections
in patients with hematological malignancies
Kurosawa M et al Int J Hematol (2012)

» The incidence and treatment outcomes of proven and probable IFl in 22 institutions
between 2006 and 2008 following the recent EORTC/ MSG consensus criteria were
evaluated: 2,821 patients with hematological malignancies, including 597 HSCT were
analyzed

»The incidence of IFl was 5.4 % in allogeneic HSCT patients, 0.4 % in autologous HSCT
patients, and 0.8 % in patients receiving chemotherapy alone

»The overall IFl-attributable mortality rate was 36.8 % (14/38). The IFl-attributable
mortality rate was higher in HSCT patients (50.0 %) than in patients receiving
chemotherapy alone (22.2 %) but there was no statistically significant difference
between the two groups

» The development of new, more effective antifungal agents has reduced
attributable mortality rates for aspergillosis and candidiasis, but these rates remain
high in allogeneic HSCT patients. These data suggest that HSCT, especially allogeneic
HSCT, is associated with a high-IFl-attributable mortality rate



STUDIO PROSPETTICO DELL'IMPATTO DI PREGRESSA INFEZIONE FUNGINA SULLELEGGIBILITA
E LOUTCOME DI PAZIENTI SOTTOPOSTI A TRAPIANTO ALLOGENICO DI CELLULE STAMINALI

EMATOPOIETICHE. Lunedi 3 dicembre 2018, 12.10-12.20, C.O. 35

De Simone G, Malagnino V, Maffongelli G, Cerva C, Barreca F, Cudillo L, Mariotti B, Ceresoli E, Cerretti R, Picardi A,
Andreoni M, Arcese W ,Sarmati L. Unita di Malattie Infettive, Unita di Trapianto Cellule Staminali, Dipartimento di
Ematologia, Universita degli Studi di Roma Tor Vergata, Roma

Studio prospettico su 111 di 155 pazienti ematologici elegibili per HSCT: 57 HSCT
effettuati

dl’infezione fungina non risulta essere causa di non eleggibilita (p=0,46) e non determina
un prolungamento dei tempi di attesa (0,76) o una mortalita piu elevata nei trapiantati
(0,67)
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Update sulle strategie terapeutiche in
oncoematologia: considerazioni

>Inibitori TK e azolici
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EEVIEW ARTICLE

MECHANISMS OF DISEASE

Tyrosine Kinases as Targets for Cancer Therapy

Daniela S. Krause, M.D., Ph.D., and Richard A. Van Etten, M.D., Ph.D.

plpi Extraceflular region
™ e e £
- —“_\Tg 2 SV xw#\ AL ULG o 2o “*--.,‘ 5 _,__.»""JU- W—‘z'J .
ot = S e iy h "‘*“-*—‘“..“{ A

T o LI & pae 3 TRy
o Laky T (i 5 ’ 4
. o "‘tuu 1 \‘\..' 5
)_‘),..»- m"““-m. ™ i \ )
e e \ QTP ) Ty Ay ‘ ,
L r & r
\ )
Cell membrane

Cytoplasm

C -ABL ) CABL
J . _/"

In the absence of ligand, receptor TKs are unphosphorylated and monomeric, and the
conformation of their kinase domains is inactive. Receptor TKs become activated when ligand
binds to the extracellular domain (Fig. 1). These changes reorient critical amino acid residues,
thereby increasing the catalytic activity of the enzyme. After activation, autophosphorylation
generates binding sites for signaling proteins, recruiting them to the membrane and activating

multiple signaling pathways




Tyrosine kinase and mTOR inhibitors

|” attivita enzimatica tirosin-chinasica (catalizzazione del trasferimento di

gruppi fosfato dall’ATP a substrati proteici, fosforilando residui di tirosina)
e alla base dei meccanismi deputati del ciclo replicativo cellulare, mediatz
da recettori proteici e dalla loro interazione con fattori di crescita

Y = Tirosina Proteina
P = Fosfato Ber-Abl

Substrato

Proteina Bcr-Abl = prodotto
del gene ibrido secondariodel
cromosoma Philadelphia
(traslocazione del gene Abl
sul cromosoma 9 e di bcr sul
cromosoma 22) tirosin chinasi
anomala continua e refrattaria
ai meccanismi di controllo

Substrato
fosforilato

-. Effettore




Tyrosine kinase and mTOR inhibitors

A

Pathway Approved iruication Fungal infection

affected
Imatinib, dasatinib, BCR-ABL CML Ph+, ALL, HBV reactivation, CMV,
nilotinib, bosutinib, MDS/MPD IFl (modest risk)
ponatinib
Ibrutinib, acalabrutinib Bruton CLL, WM, mantle.cell  PJP, IFl, PML (modest
Tyrosine /marginal Lymphoma  risk)
Kinase
Idelalisib, buparlisib, Ras/PI3K/Akt/ CLL, follicular PJP, CMV, IFI (major risk)
rigosertib, duvelisib mTOR lymphoma
Venetoclax Bcl-2 del(17p) CLL no
Midostaurin multi-targeted AML induction and Antifugal prophylaxis
protein kinase consolidation required

inhibitor



Tyrosine kinase and mTOR inhibitors

Agent Pathway Approved indication Fungal infection
affected
Imatinib, dasatinib, BCR-ABL CML Ph+, ALL, HBV reactivation, CMV,
nilotinib, bosutinib, MDS/MPD IFl (modest risk)
ponatinib
Ibrutinib, acalabrutinib Bruton CLL, WM, mantle.cell  PJP, IFl, PML (modest
Tyrosine /marginal Lymphoma  risk)
Kinase
Idelalisib, buparlisib, Ras/PI3K/Akt/ CLL, follicular PJP, CMV, IFI (major risk)
rigosertib, duvelisib mTOR lymphoma
Venetoclax Bcl-2 del(17p) CLL no

Midostaurin multi-targeted AML induction and Antifugal prophylaxis
protein kinase consolidation required

inhibitor
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Drug interactions with the tyrosine kinase inhibitors imatinib, dasatinib, and

nilotinib

Amina Haouala,' Nicolas Widmer,! Michel A. Duchosal,? Michael Montemurro,® Thierry Buclin,! and Laurent A. Decosterd®

TKlIs are prescribed for pro-

longed periods, often in patients with
comorbidities. Therefore, they are regu-
larly co-administered along with treat-
ments at risk of drug-drug interactions.

This aspect has been partially addressed
so far, calling for a comprehensive review

of the published data.

Azoles
ltraconazola

Fluconazole

Voriconazole

Ketoconazole

@ Inhibition of CYP 3A4 and
Pgp by itraconazole:

1 imatinib exposure?.18.1%
@ Inhibition of CYP 3A4 and
Pgp by fluconazole:

1 imatinib exposure®18.19

@ Inhibition of CYP 3A4 by voriconazole:

1 imatinib exposure® 18.19.32

® Inhibition of CYP 3A4 and Pgp by
ketoconazole:
1 imatinib exposure®18.18.30

available evidence and pharmacologic
mechanisms of interactions between ima-
tinib, dasatinib, and nilotinib and widely

We review here the prescribed co-medications, including

known inhibitors or inducers of cyto-
chromes P450 or drug transporters. Infor-

mation is mostly available for imatinib

mesylate, well introduced in clinical prac-

tice. Several pharmacokinetic aspects yet
remain insufficiently investigated for
these drugs.

® Inhibition of CYP 3A4 and

Pgp by itraconazole:

T dasatinib exposure?18.19

® |nhibition of CYP 3A4 and Pgp by
fluconazole:

1 dasatinib exposure®18.18

e | QT interval'®'? (additive effect)
— monitor ECG

® |nhibition of CYP 3A4 by voriconazole:

1 dasatinib exposure®18.18

e | QT interval (additive effect)

— monitor ECG

® [nhibition of CYP 3A4 and Pgp by
ketoconazole:

1 dasatinib exposure®18.1%

e 1 QT interval'®1? (additive effect)
— monitor ECG

® Inhibition of CYP 3A4 by
itraconazole:

1 nilotinib exposure?18.19

® |nhibition of CYP 3A4 by fluconazole:
1 nilotinib exposure?12.19

e 1 QT interval'®!? (additive effect)
— monitor ECG

® |nhibition of CYP 3A4 by voriconazole:
1 nilotinib exposure®-18.19

e 1 QT interval®1? (additive effect)

— monitor ECG

® Inhibition of CYP 3A4 by ketoconazole:
T nilotinib exposura®.18.1%

e 1 QT interval®19 (additive effect)

— monitor ECG
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Newly Approved Drugs for AML: How to Use Them in Practice

At the 2017 ASH Annual Meeting, experts convened for the “ASH-FDA Joint Symposium on
New Drug Approvals in Acute Myeloid Leukemia” to offer clinical and regulatory perspectives

on:
emidostaurin — approved August 28, 2017, for the adultswith FLT3 mutation-positive AML

Laura C. Michaelis, MD, of the Medical College of Wisconsin Cancer Center in Milwaukee,
offered a clinician’s perspective on using midostaurin, highlighting concerns about the risk of
fungal infections during the long induction period. "The label for this drug includes a
recommendation that you monitor for increased risk of AEs or don’t use strong inhibitors of
CYP3A4, which includes voriconazole and posaconazole,” Dr. Michaelis noted. "We have to
remember, however, that fungal and mold [infections] are a devastating complication for our
patients, so in our institution, in the absence of any evidence that there is an increased risk of

AEs, we include voriconazole or posaconazole for prophylaxis in our patients.”




Case Report JOURNAL OF

ONCOLOGY

: PHARMACY
Isavuconazole therapy in an FLT3 mutated pracTICE

acute myeloid leukemia patient receiving
midostaurin: A case report

Eris Tollkuci on 11 September 2018.

Abstract

Midostaurin is the first approved FMS-related tyrosine kinase 3 (FLT 3) inhibitor indicated for FLT3 mutated acute myeloid
leukemia. Midostaurin is a major cytochrome P450 3A4 (CYP3A4) substrate. Coadministration with a strong CYP3A4
inhibitor or inducer can lead to a potential increase or decrease in midostaurin exposure. This report describes a 43-
year-old patient with FLT 3-internal tandem duplication (FLT3-ITD) positive acute myeloid leukemia who initially pre-
sented with leukocytosis and concern for acute leukemia. Following the initiation of induction chemotherapy, the patient
developed lung nodules concerning for a fungal infection. Isavuconazole, a moderate CYP3A4 inhibitor, was successfully
initiated and maintained, while midostaurin therapy was also administered. Clinicians should be aware and exercise
caution when using midostaurin with CYP3A4 inhibitors and inducers.



Journal of

Safety of triazole antifungal drugs in patients with cancer Antimicrobial
Chemotherapy
Simon Cronin! and Pranatharthi H. Chandrasekar?* 2010; 65: 410-416

"Department of Pharmacy, Karmanos Cancer Institute, Detroit, MI, USA; ’Department of Internal Medicine, Wayne State University,
Karmanos Cancer Institute, Detroit, MI, USA

Serum drug concentration monitoring

The use of newer triazoles among cancer/transplant patients
is on the rise. Accumulating data strongly suggest significant
drug interactions between triazoles and cancer chemotherapeutic
drugs. Currently, there are no clear dosing quidelines for drugs
commonly employed in the cancer/transplant population when
the newer triazoles are concurrently administered.



