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New drugs and innovative strategies in the
treatment of outpatients with hematologic diseases

» Chronic Iymphopr'ollfer'a’rlve diseases

- Ibrutinib

- Idelalisib

- Venetoclax
- Pomalidomide
- Panobinostat

IMBRUVICA in monoterapia € indicato per il trattamento di pazienti adulti con linfoma
mantellare (MCL) recidivato o refrattario.

* IMBRUVICA in monoterapia € indicato per il trattamento di pazienti adulti con leucemia

linfocitica cronica (CLL) precedentemente non trattata .

+ IMBRUVICA in monoterapia 0 in associazione a bendamustina e rituximab (BR) &

indicato per il trattamento di pazienti adulti con CLL che hanno ricevuto almeno una
precedente terapia.

 IMBRUVICA in monoterapia € indicato per il trattamento di pazienti adulti con

macroglobulinemia di Waldenstrom (WM) che hanno ricevuto almeno una precedente
terapia, o in prima linea per i pazienti per i quali una chemio-immunoterapia non é
appropriata.

» Chronic myeloprolipherative diseases
- Bcr-abl TKIs (bosutinib, ponatinib)
- JAC-2 inhibitors (ruxolitinib)
» Acute leukemias and myelodysplastic syndromes
- FLT3 inhibitors (midostaurin,sorafenib, quizartinib)
- hypomethylating agents (azacitidine, decitabine)

- Bcr-abl TKIs



Perspectives in the epidemiology and
management of Invasive Aspergillosis in
hematologic patients

* TA continues to be a major infection
in acute leukemia and HSCT patients

*+ TA is now an emerging problem in
other hematological populations

* Prevention and treatment of IA are
challenging and controversial issues in
new hematologic populations.
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European guidelines for primary antifungal prophylaxis in adult
haematology patients: summary of the updated recommendations
from the European Conference on Infections in Leukaemia

Johan A. Maertens'*, Corrado Gi ia?, Roger J. Brii *, Rafael F. Duarte®, Christopher C. Kibbler®,
Per Ljungman®, Zdenek Racil’, Patricia Ribaud®, Monica A. Slavin®*°, Oliver A. Cornely*'*3, J. Peter Donnelly*
and Catherine Cordonnier' ¢ on behalf of the pean Confi e on Infections in L ia (ECIL), a joint
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Table 3. ECIL recommendations on primary antifungal prophylaxis in adult patients with AML and MDS undergoing intensive remission-induction

chemotherapy®
Antifungal agent Grading Comments
Posaconazole oral solution 200 mg g8h or tablet 300 mg I A-l I Recommended if baseline incidence of mould infections is high.

Given the increased absorption of the tablet, it is likely that the need for
therapeutic drug monitoring will become restricted to specific popula-
tions (e.g. severe mucositis).

g24h following a loading dose of 300 mg q12h on day 7

Fluconazole 400 mg q24h B-1 Only recommmended if the incidence of mould infections is low.
Fluconazole may be part of an integrated care strateqgy together with a
mould-directed diagnostic approach.

Itraconazole oral solution 2.5 mg/kg g12h B-1 Recommended if baseline incidence of mould infections is high.
May be limited by drug-drug interactions or patient tolerability.
Itis recommended to monitor serum drug concentrations.

Voriconazole 200 mg g12h B-1I Recommended if baseline incidence of mould infections is high.
It is recommended to monitor serum drug concentrations.

All echinocandins C-1I Insufficient data on efficacy and tolerability.

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

Lipid-associated amphotericin B C-1I Insufficient data on dose, frequency and duration, as well as on efficacy
and tolerability.

Aerosolized liposomal amphotericin B (10 mg twice B-1 Only when combined with fluconazole 400 mg g24h.
weekly)
Amphotericin B deoxycholate A-1T against

Aerosolized amphotericin B deoxycholate A-I against
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Table &. ECIL recommendations on primary antifungal prophylaxis in adult allogeneic HSCT recipients: pre-engraftment period

Pre-engraftment risk of mould infections

Antifungal agent low high

Fluconazole 400 mg q24h A-1

Posaconazole oral solution 200 mg g8h or tablet 300 mg g24h following a - B-11
loading dose of 300 mg q12h on day 1

[traconazole oral solution 2.5 mg/kg g12h B-1 B-I

Voriconazole 200 mg q12h B-1 B-I

Micafungin 50 mg q24h B-1 C-1

Caspofungin and anidulafungin no data no data

Liposomal amphotericin B C-I C-1I

Aerosolized liposomal amphotericin B (10 mg twice weekly) plus C-111 B-11
fluconazole 400 mg g24h

Fluconazole 400 mg q24h A-111 against

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

Antifungal agent High risk GvHD
Posaconazole oral solution 200 mg g8h or tablet 300 mg g24h following a loading dose of 300 mg q12h onday 1 I A-19P I
Itraconazole oral solution 2.5 mg/kg q12h -
Voriconazole 200 mg q12h B-I°
Micafungin 50 mg g24h C-1I
Caspofungin and anidulafungin no data
Liposomal amphotericin B C-11
Aerosolized liposomal amphotericin B (10 mg twice weekly) plus fluconazole 400 mg q24h no data
Fluconazole 400 mqg g24h A-I1I against

“No difference with placebo was seen in patients with chronic GvHD.*®
b1t is recommended to monitor serum drug concentrations.
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ECIL 5 recommendation

ALL « there is currently no approved standard of care for patients with ALL
* against the use of mould-active azoles because of potentially hazardous
neurotoxic interactions with Vinca alkaloids
* in the absence of convincing efficacy and toxicity data, cautious use of
fluconazole prophylaxis to prevent yeast infections may be considered

(C-III).
Chronic  + there is no increased risk of IFD in patients with CML treated with
MPNs tyrosine kinase inhibitors (TKIs) or in other conventionally treated MPN
patients. Primary antifungal prophylaxis is therefore not recommended.
MDSs « ECIL does not recommend primary antifungal prophylaxis in patients with

MDS (excluding those patients undergoing intensive AML-like induction
and/or allogeneic HSCT) as they have a low risk (<2%) of IFD.

* moreover, they typically have prolonged neutropenia for months and even
years; this would imply a very prolonged prophylaxis, a situation that has
been associated with an increased risk of acquired antifungal resistance.
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ECIL 5 recommendation

Multiple the overall incidence of IFD is low (<2%) consequently, pending
Myeloma further epidemiological data, primary antifungal prophylaxis is
not recommended for patients being treated for myeloma.

CLL * most patients develop bacterial or viral infections rather than
IFD and epidemiological data on fungal infections (excluding P.
jirovecii) are scarce.

 primary antifungal prophylaxis is not recommended, although it
might be considered for patients with prolonged neutropenia ,
elderly patients and those with advanced and unresponsive CLL
disease

Patients with lymphoma tend to be at low risk of IFD therefore
primary antifungal prophylaxis is not recommended

Lymphoma
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Narrative review

ESCMID Study Group for Infections in Compromised Hosts (ESGICH)
Consensus Document on the safety of targeted and biological
therapies: an infectious diseases perspective (Intracellular signaling
pathways: tyrosine kinase and mTOR inhibitors)

M. Reinwald ", |.T. Silva %, N.J. Mueller ?, J. Forttn *°, C. Garzoni *7, |.W. de Fijter %,
M. Fernandez-Ruiz *°, P. Grossi '°, .M. Aguado *°

Indication for prophylaxis

BCR-ABL tyrosine kinase + Antiviral prophylaxis while on therapy in HBsAg-positive patients.

inhibitors: imatinib, Monitoring for HBV virus load in anti-HBc positive, HBsAg-negative
dasatinib, nilotinib, *  No expected benefit from universal use of antibacterial, antiviral or
bosutinib and ponatinib anti-Pneumocystis prophylaxis

Modest increase in risk of infection

* No expected benefit from universal use of antibacterial or
antifungal prophylaxis

* Anti-Pneumocystis prophylaxis for CLL patients with additional risk

factors (e.g. purine analogues or high-dose corticosteroids)

Ibrutinib, acalabrutinib

Idelalisib * Increased risk of OIs and life-threatening adverse events
« Anti-Pneumocystis prophylaxis during course of therapy and for 2
to 6 months after discontinuation
*  Monitoring for CMV infection during course of therapy in CMV
seropositive patients or in presence of suspected CMV disease
« Discontinuation of therapy in presence of suspected pneumonitis or
grade 3/4 aminotransferase elevation or diarrhoea/colitis

Venetoclax * No apparent increase in risk of infection



Is primary antifungal prophylaxis indicated in patients
with conditions other than AML and allo-SCT?

* The risk of IFD is generally low.
* The period of presumed infectious risk is prolonged

* In these populations a diaghostic-driven approach
seems more appropriare

CONSEQUENTLY

* A prophylaxis along the entire treatment period is
not indicated

BUT

* Can we consider prophylaxis during a short crucial
period?



Why infections are a challenging
complication in MDS patients?

» Infections are a major cause of death in
MDS patients

 Infections may represent an obstacle to
adherence to MDS treatment schedule
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ORIGINAL ARTICLE

Causes of death in 2877 patients with myelodysplastic syndromes

Table 1  Comelation of different patient- and disease-related parameters with causes of death in percentages

Kathrin Nal:hllmmpI - Romina Stark' - Corinna SlruppI + Andrea Kiindgl:nI .

Aristoteles Giagounidis? - Carlo Aul® - Barbara Hildebrandt® - Rainer Haas' - AML | Infection § Bleeding  Cardiac Non-disease-  Other disease- P value
Norbert Gattermann' « Ulrich Germing! insufficiency  related related
Overall group 466%) 270% J98%  79% 6.0 % 27 %
WHO 2008 (1= 1665) RCUD (n =68) 338%) 235% J103%  103% 147 % 74 % <0.00005
RARS (n=89) n2ul 315% Jwiw  213% 213 45 %
RCMD (1 =321) 205%) 312% J90%  69% 9.0 % 34%
RSCMD (n=139) 317%) 367% [ 108% 115% 58% 36 %
Number of Patients 449 (27%) Sq- (n=35) 486%) 229% Joo 143 % 11.4% 299
1969- 2014 patients with a batients RAEBI(n=216  435%| 315% [93% 60% 5.6% 429%
Overall MDS who died crearly died as a RAEBII(n=310)  555%] 226% [11.0% 61% 239% 26 %
population during the documented result of CMMLI{@n=151)  338%| 344% Jua6% 113% 46% 13 %
3792 observation cause of i CMMLII(n=55)  545%| 200% | 164% 73% 18% 00 %
period, 2877 death, 1665 RAEB-T(n=254)  77.6%) 130% J67% 20% 0.8% 0.0 %
Unclassifiable (n=5) 60.0%§ 400% J00%  00% 0.0 % 0.0 %
RARS-T (n=22) 227%) 455% J4s5%  227% 45% 0.0 %
IPSS (1 ="740) Low (n=87) 248%) 299% ls57% 92% 57% 46 % <0.00005
Int-1 (n=245) 5220 208% 829w  20% 33% 37 %
Int-2 (n=189) 725%) 190% J42% 1a% 0.0% 32%
High (n=219) 781%) 123% [|s82%  14% 0.0 % 0.0 %
IPSS-R (1= 660) Very low (1 =30) 200%) 300% J67%  33% 100 % 10.0 % <0.00005
Low (n=134) 240%) 328% [82% 75% 529% 22%
Intermediate (n=176) 63.1%) 244% [45% 17% 23% 40 %
High (n=144) 720%) 188% |s56% 14% 0% 14 %
Very high (n=176) 784 %) 136% [51%  06% 0% 23 %
WPSS (n=459) Very low 323%) 419% Joo%  120% 9.7% 32% <0.00005
Low 470%) 273 % J91%  76% 76% 15 %
Intermediate ssa%f) 224% 82w 3a% 5.1% 6.1%
High 634%) 269% J65%  00% 0.5% 27%
Very high 756%) 1549% Jeaw  13% 0.0 % 13 9%
Age (years) (n=1665) <80 506 %) 263 92%  64% 48% 27% <0.00005
=80 239%) 308% |13.0% 166% 13.0 % 28 %
Gender (n=1665) Male 472%) 270 % Qo2%  77% 599% 29% 0.920
Female a57%) 268 % Q106% 82% 6.2 % 25 %
ftherapy-relate: P 0 %) Y .8 % 5% 2% 26 % 142,
imary/therapy-related MDS  pMDS 160%) 269% J98%  85% 6.2 % 26 % 0428
(n=1637)
tMDS 473%) 31.0% Q6% 31% 39% 31%
Hb (z/dl) (n= 1605) <7 413%) 204% J147% 69% 6.0 % 18 % 0.141
=7 465%) 269% J93%  84% 6.0 % 29%
Platelets (10%ul) (n=1589) <10 a38%) 219% J156% 63% 9.4% 31% 0815
=10 260%) 274% J99% 82% 58% 27%
ANC (ful) (n=1439) <800 s7.8%) 2429% J106% 28% 25% 22% <0.00005
=800 204%) 286% J107% 109% 7.0 % 249
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LETTER TO THE EDITOR

Obstacles to adherence to azacitidine administration schedule
in outpatient myelodysplastic syndrome and related disorders

Andrea Tendas « Maria Felicita Lissia « Daniela Piccioni « Liliana Tirimbelli «

Laura Scaramucci - Marco Giovannini - Teresa Dentamaro - Alessio Perrotti - 199 Cyc I es in 2 1 pa-‘- i en-‘-s : 5 6 (2 8 o/o) delayed Cyc l es

Paolo de Fabritiis - Pasquale Niscola

Table 1 Causal rcasons of delayed administration of azacitidine

Reasons Number of cycles (%) Comments

Clinical complications 15 (27 %) I 12/15 (80 %): infections I

Center organizational problems 15 (27 %) Public holidays

Hematological toxicity 11 (20 %) 1O/11 (91 %): severe neutropenia

Disease evaluation 7 (12 %) Usually after the sixth cycle and in case of suspected loss of response

Personal and family patient’sproblems

Total delayed cycles

to azacitidine or disease progression

8 (11 %) In large part, inability of family members to take time off from their
work to accompany the patient to the hospital for receiving the
subcutaneous infusion

56 (100 %) Delayed cycles: 56 (31 %) of 178 cycles with evaluable intervals
of administration

Table 2 Causal reasons of delayed administration of azacitidine in
relation to the duration of delay

Interval (days) 2035 3642 =42
| ———
n n n
Tot 26 15 15
% % %
Clinical issue  Hematological 5 190 3 20083 200
toxicity

Disease evaluation 1 40 4 270§ 2 13.0
Complications 3 115 3 20,08 9 60.0
Organizational Center 12 460 3 20,08 0 0.0
2

Patient 5 195 1301 7.0




How can we prevent infections from
causing death or be an obstacle to
adherence to MDS treatment schedule?

* First: knowledge of the epidemiology, timing
and risk of infections is required

e Second: indication, choice and timing of
prevention strategies should be defined.... if
possible.
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Myelodysplastic Syndromes and Acute Myeloid
Leukemia Receiving Azacitidine as Salvage
Therapy. Implications for Primary Antifungal
Prophylaxis
Jose F. Falantes,' Cristina Calderén," Francisco J. Mdrquez-Malaver,'
Manuela Aguilar-Guisado,” Almudena Martin-Pefia,” Marfa L. Martino,'

sabe ontero, Jose (Gonzalez, ocio Marody, Jose A. Pérez-51mon,
Isabel M ! Gonzdlez,' Rocio Parody,” Jose A. Pérez-Simén,'
Ildefonso Espig:ado1

Figure 1 Incidence of Febrile Episodes in Each Course of

Azacitidine

20 * FE (%)
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ORIGINAL ARTICLE: CLINICAL

Incidence, etiology and timing of infections following azacitidine therapy

for myelodysplastic syndromes 884 AZA CYC|€S ln 68 pa.hen.rs

Jason A. Trubiano®®, Michael Dickinson®, Karin A. Thursky®®9, Timothy Spelman®, John F. Seymour®<,
Monica A. Slavin®®< and Leon J. Worth®?
*Department of Infectious Diseases, Peter MacCallum Cancer Centre, East Melbourne, Australia; "Department of Medicine,

University of Melboumne, Melbourne, Australia; “Department of Haematology, Peter MacCallum Cancer Centre, East Melbourne,
Australia; YVictorian Infectious Diseases Service, Royal Melbourne Hospital at the Peter Doherty Institute, Melbourne, Australia
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Figure 2. Incidence of microbiologically-defined infections in patients treated with azacitidine and no prior chemotherapy expos-
ure. AZA: azacitidine.
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PULMONARY INFECTIONS IN PATIENTS WITH MYELODYSPLASTIC SYNDROMES
RECEIVING AZACYTIDINE TREATMENT

Roberto Latagliata, Federico De Angelis, Maria Lucia De Luca, Ida Carmosino, Fedrico Vozella, Chiara Montagna, Angela Romano, Luigi Petrucci,
Adriano Salaroli, Matteo Molica, Gioia Colafigli, Marco Mancini, Massimo Breccia, Giuliana Alimena, Corrado Girmenia

Department of Cellular Biotechnologies and Hematology, University “Sapienza”, Rome

The total number of AZA cycles was 988, with a median of 8
cycles per patient (range 1 — 56 cycles). There were 41
episodes of lung infection documented by chest CT in 32
patients (37.2% of patients and 4.1% of AZA cycles). Based on
the above diagnostic work-up, pulmonary infiltrates were
considered of fungal origin in 9 cases (21.9%), associated to
bacteremia in 3 cases (7.3%) and of unknown origin in the
remaining 29 cases (70.7%).

The time of occurrence of lung infections is shown in the Figure

Overall, a pulmonary fungal disease was documented in
6 of 165 (3.6%) cycles 1-2, in 1 of 196 (0.5%) cycles 3-5
and in 2 of 627 (0.3%) cycles since cycle 6 (p=0.001).

FOLLOW-UP

Out of 32 patients who developed a pulmonary infection
25 (78%) interrupted the AZA treatment within 3 months
from the infectious episode due to deterioration of
clinical conditions, hematologic disease progression
and/or death, including 8 of 9 (89%) patients who
developed a pulmonary fungal disease

The median overall survival of the whole cohort of
patients from AZA start was 16.4 months (IQR 6.8 —
30.9). The median overall survival of patients without
pulmonary infections was 21.4 months (IQR 11.9 — 35.1)
compared with 9.6 months (IQR 5.9 — 17.2) in patients
with pulmonary infection (p=0.001), as shown in the
Figure

Figure 1. Incidence of pulmonary infections according to AZA cycles
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The median overall survival of patients with pulmonary
infection of fungal origin was 8.7 months (IQrR 2.0 —
16.0) compared with 13.4 months (IQR 6.1 — 18.8) in
patients with non fungal pulmonary infection (p=0.089)
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Use of azacitidine for myelodysplastic syndromes: controversial
issues and practical recommendations

Yoo-Jin Kim', Jun Ho ]angz, Jae-Yong Kwak®, Je-Hwan Lee®, Hyeoung-Joon Kim’

Recommendation

Effective management of adverse events resulting from
treatment with azacitidine may help to prolong treatment
duration and exposure of patients to therapeutically effective Dose in'l'ensi‘l’y is crucial
doses. The expert panel recommends careful and regular in the first 3 cycles
monitoring for adverse events, particularly within the first PCII'""iCLIl Cll"ly in
2 to 3 cycles in patients treated with azacitidine. Full blood
counts should be conducted every week during the first

higher risk patientsl!|

2 cycles and thereafter every 2 weeks or at the discretion
of the treating physician. Patients should be reminded to
report symptoms of fever or any signs or symptoms of bleed-
ing as soon as possible. Management of patients with cytope-

Dose reductions or delays may de-
crease exposure of patients to therapeutically effective levels
of drug. As such, dose modifications are not recommended
in the early treatment phase (first 3 cycles) in patients with

more advanced disease (i.e., a high blast percentage or a

complex karyotype).



Infection control in patients with myelodysplastic
syndromes who are candidates for active treatment:

expert panel consensus-based recommendations.
Girmenia et al
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Prevention of infection in MDS patients

S.pneumoniae

YES at onset of

YES at onset of

YES at onset of

vaccination disease disease disease
Influenza YES annually YES annually YES annually
vaccination

Antibacterial NO NO Consider in the
prophylaxis first months
Mould-active NO NO Consider in the
antif. prophylaxis first months
Anti-herpetic NO NO NO
prophylaxis

Chronic HBV inf. As in Tenofovir, Tenofovir,
(HBsAg +, HBV- immunocompetent entecavir entecavir
DNA +)

Resolved HBV inf. As in Monitoring of Monitoring of
(Anti HBc-Ag +) immunocompetent seroreversion seroreversion

and/or viremic
rebound

and/or viremic
rebound
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Serious Infections in Patients Receiving Ibrutinib for
Treatment of Lymphoid Cancer

Tilly Varughese,' Ying Taur,'” Nina Cohen,* M. Lia Palomba,** Susan K. Seo,'? Tobias M. Hohl,'? and Gil Redelman-Sidi'*

Infectious Diseases Service, Memorial Sloan Kattaring Cancer Center, “Department of Medicine, Weill Comell Medical Collage, and “Department of Pharmacy and “Lymphoma Service, Memorial
Sloan Kettering Cancer Center, New York, New York

-
%]
1

All infections
Fungal infections
Bacterial infections

Viral infections

Table 4. Infection Risk Analysis: Patients With Versus Patients Without
Invasive Fungal Infection

A

Univariate Comparison

Proportion With Infection, %

0 G - ! ) Parameter OR (95% CI) P Value
0 500 1000 1500
Time After Ibrutinib Initiation, d Age Lo0aCoe o0} 94
Female sex 0.46 (.13-1.58) 21
CLL as underlying cancer 1.78 (.66-4.83) .26
Ibrutinib daily dose 1.00 (.996-1.004) .92
>3 Prior treatment regimens 3.35(1.22-9.21) .02
Concurrent antitumor agents other than 233 (.74 -731) .15
ibrutinib
Prior fludarabine 1.34 (.29-5.41) .66
Neutropenia 2.92 (.71-12.09) 14
Lymphopenia 3.36 (.98-11.55) .054
Corticosteroid use 4.29 (1.40-13.18) .01
Antimicrobial prophylaxis
PJP prophylaxis 1.83 (.47-5.66) 44
Antifungal prophylaxis 2.12 (.28-15.91) 46

Abbreviations: Cl, confidence interval; CLL, chronic lymphocytic leukemia; OR, odds ratio;
PJP Pneumocystis jirovecii pneumonia.



Early-onset invasive aspergillosis and other fungal
infections in patients treated with ibrutinib

David Ghez," Anne Calleja,? Caroline Protin,® Marine Baron,* Marie-Pierre Ledoux,® Gandhi Damaj,* Mathieu Dupont,” Brigitte Dreyfus,®
Emmanuelle Ferrant,” Charles Herbaux,'® Kamel Laribi,” Ronan Le Calloch,'? Marion Malphettes,'® Franciane Paul,'* Laetitia Souchet,*
Malgorzata Truchan-Graczyk,' Karen Delavigne,' Caroline Dartigeas,'” and Loic Ysebaert,® on behalf on the French Innovative Leukemia
Organization (FILO) CLL group

Characteristics of invasive fungal infection

Isolated microorganism

Aspergillus fumigatus 16
Aspergillus nidulans 1
Zygomycetes (Lichtheimia corymbifera) 1
Cryptococcus neoformans 3
Pneumocystis jirovecii 1
Outcome

Alive at last follow-up 16
Death 17

Because of IFI 9

Because of CLL 5

Other causes 3

Increased risk of IFl was not apparentin the results of the initial
clinical studies on ibrutinib in CLL.Z% Qur results and that of

others confirm that ibrutinib may be associated with IFl in real
life.

Although it seems difficult at this point to advocate for
systematic antifungal prophylaxis in all patients, an increased
awareness about the potential risk of IFl after initiating ibrutinib is
warranted, especially when other predisposing factors are asso-
ciated.

Characteristics of patients

Gender
Male
Female

@ blood® 26 APRIL 2018 | VOLUME 131, NUMBER 17

Number of patients

(n = 33)

22
11

Age, years
Median [range]

70[31-82)

Number of previous lines of treatment
Median [range]

2 [0-4]

17p deletions

15/30 CLL

Interval between last line and ibrutinib
(months)

Median [range]

10.5 [1-96]

Hypogammaglobulinemia

Yes [intravenous immunoglobuling
substitution]

Mo

31 (8]

Additional predisposing factors for IFI
MNeutropenia [grade 4]
Corticosteroids
Rituximab + corticosteroids
Rituximab
Concomitant immunochemaotherapy
Chemotherapy =6 mo
Diabetes mellitus
Cirrhosis
Azathioprine
HIV

Characteristics of invasive fungal infection

Interval between start of ibrutinib
and diagnosis of IFl (months)

Median [range]

3 [1-30]




Ibrutinib for relapsed/refractory chronic Haematologica 2016
lymphocytic leukemia: a UK and Ireland :
analysis of outcomes in 315 patients Volume 101(12):1563-1572

UK CLL Forum

Table 2. Dominant reason given for permanently stopping ibrutinib in

83 patients who stopped the drug within the first year of treatment. A i 100
Dominant reasons given Number 3 . [ :
or stopping Irutinib of patients - Group A: not significant dose reduction
hefore 1 year & Group B: any dose reductions but no
. 2
Infection 15 g treatment breaks greater than 14 days
Progressive or refractory disease 14 @ 50 r . .
Richter’s transformation 14 (biopsy proven in 12) § G rou p C I ertI ni b was Wlth held for
Hemorrhage/bleeding-related/anticoagulation-related 9 B lon ger than 14 d ays, e ither tem porari |y
S 4
General debility 6 g Group A or permanentl
2" cancer 6 § group 2 p y
Lower / upper GI toxicity 2/1 2 01, mu? . . ;
Cytopenias 2 0 6 12 18 24
Cardiac issues 2 Time since starting ibrutinib (months)
Dermatological 1 Number at risk
GroupA 175 162 157 45 0
Neuropathy 1 GroupB 48 47 43 10 0
Reason for stopping ibrutinib 10 (including 3 Group G 92 63 32 4 0
not provided patients who died
on therapy) B 100
GI: gastro-intestinal. P 1
3 —r
£ 75-
= b
8
e
E 50 - —
g
£ L
D
= o5
S 2 Group A
o Group B
o 1 T Groupl C T T T
0 6 12 18 24
Time since starting ibrutinib (months)
Number at risk Figure 4. Kaplan-Meier plots of discontinuation-free survival
GroupA 175 162 157 46 0 (DFS) (A)and overall survival (OS) (B) of patients divided into
GroupB 48 47 1" 0 group A, B or C as per definition in the text.

43
GroupC 92 80 62 13 0




CLL, ibrutinib and invasive
Aspergillosis

 Invasive Aspergillosis is a life threatening
complication

 TIbrutinib therapy should be discontinued
until an appropriate infection control is
achieved

 Prolonged discontinuation of ibrutinib
therapy may be associated with a
progression of CLL and reduced overall
survival probability

May primary anti-Aspergillus
prophylaxis be indicated in certain
patients during a certain period?




Infectious complications of CD19-targeted chimeric

. . . @® blood® 4 JANUARY 2018 | VOLUME 131, NUMBER 1
antigen receptor-modified T-cell immunotherapy “ |

Joshua A. Hill,"? Daniel Li,® Kevin A. Hay,*® Margaret L. Green,"? Sindhu Cherian,® Xueyan Chen,® Stanley R. Riddell,"* David G. Maloney,'*
Michael Boeckh,'? and Cameron J. Turtle'*

Table 2. Incidence of specific infections through 28 days after CAR-T-cell infusion

ALL, n = 47 CLL, n =24 NHL, n = 62 Total, N = 133
No. of No. of No. of No. of
patients patients patients patients
Type of infection Events (%) Events (%) Events (%) Events (%)
Any infection 21 14 (29.8) 8 5(20.8) 14 11(17.7) 43 30 (22.6)
Bacterial infections 13 12 (25.5) 4 4 (16.7) 7 6(9.7) 24 22 (16.5)
Bacteremia*® 8 7(14.9) 2 2(8.3) 1(1.6) 12 10 (7.5)
Bacterial site infectionst 5 5(10.6) 2 2(8.3) 5 5(8.1) 12 12 (9.0)
Viral infections 6 5 (10.6) 3 2(8.3) 4 4 (6.5) 13 11 (8.3)
Respiratory virust b 5(10.6) 1 1(4.2) 3 3(4.8) 10 9 (6.8)
Other virus§ 0 0 (0.0) 2 1(4.2) 1 1(1.6) 3 2 (1.6)
Fungal infections|| 2 2(4.3) 1 1(4.2) 3 1(1.6) 6 4 (3.0)
Nonmold{ 1 1(2.1) 0 0 (0.0) 3 2(32) 4 3(2.3)
Mold# 1 1(2.1) 1 1(4.2) 0 0 (0.0) 2 2(1.5)
A 5 Table 4. Post-CAR-T-cell infusion factors and risk for first
1004 Any Infection 1004 Bacterial Infection infection within 28 days using Cox proportional hazards
regression
g 801 g 80
% o ] 2 o) Unadjusted
s . s HR*
g 0 s Post-CAR-Tcell infusion variables  (95% CI)
E £
3 3 CAR-T-cell dose level, cells per kg
2 X 107 vs 2 X 10 3.19 (1.07-9.51) .038
2 x 107 vs 2 X 10¢ 3.15 (1.24-8.01) 016
Cc Viral Infection D Fungal Infection ANC < 500 cells per mm? on day of 2.04 (0.85-4.89) N
100 100 4 infection
g 80 g 01 CRS grade
£ o, 2 ol 0 vs 1-3 vs 4-51 3.38 (1.99-573) | <.001
%j 40 9% é 40 1 N 4% Neurotoxicity grade
B e g : O wvs 1-2 vs 3-5¢F 1.76 (1.11-2.78) 015
3 20 3 20
0 — Tocilizumab use§ 3.45 (1.23-9.67) 019
o 7 14 21 28 . .
Days after CAR-T-cell infusion Days after CAR-T-cell infusion Corticosteroid use§ 1.50 0.43-5.23) >
. _ ICU admission 4.35 (1.78-10.65)|  .001
Figure 1. Cumulative-incidence curves of ti first infection for any infection and for specific infection categories. (A-D) Cumulative incidences among all patients

(n = 133) of any (A), bacterial (B), viral (C), and fungal (D) infections within the first 28 days after CAR-T-cell infusion. Dotted lines represent 95% Cls.




Cytokine Release Syndrome Grade as a Predictive Marker
Clinical Infectious Diseases®

for Infections in Patients With Relapsed or Refractory
B-Cell Acute Lymphoblastic Leukemia Treated With
Chimeric Antigen Receptor T Cells

Jae H. Park,"?** F. Andres Romero,** Ying Taur,** Michel Sadelain,**® Renier J. Brentjens,'?* Tobias M. Hohl,** and Susan K. Seo™*

"Leukemia Service and “Cell Therapy and Cell Engineering Facility, Memorial Sloan Kettering Cancer Center, Department of Medicine, Joan and Sanford Weill Cornell Medical College, and

“Infectious Disease Service, “Department of Medicing, and ®Center for Cell Engineering, Memorial Sloan Kettering Cancer Center, New York, New York

Table 3. Comparison of Early Versus Late Infections After Chimeric

antigen receptor T-cell infusion

Early® (Day 0-30)

Late (Day 31-180)

(n=53) (n=32°
Infections, Patients, Infections, Patients,
No. No. (%) No. No. (%)
Any infection 26 22 (42)° 15 10 (31)°
Bacterial
Bloodstream® 8 7 (13) 1 1(3)
Bacterial site’ 90117 4 4(13)
Fungal
Yeast® 1 11(2) 0 0(0)
Mold" 3 3(6) 1 1(3)
Viral
Respiratory virus' 3 316) 8 8 (25)
Other virus' 2 2 1(4) 1 1(3)

Antimicrobial prophylaxis before CTI

2018;67(4):533-40

CRS grade
— grade 0-2
= grade 23

Cumulative Incidence of Infection, %

0 &0 120

Time After CTI, d

No. at risk
Grade 0-2 52 23 18
Grade23 14

160

Antibacterial prophvlaxis 0 (0]
Antifungal prophylaxis
Micafungin 32 (60)
Fluconazole 1(2)
Posaconazole 3(6)
Voriconazole 6 (11)
None 11 (21)
Anti-Pneumocystis prophylaxis
Atovaquone 2 (4)
Dapsone 3 (6)
Pentamidine 9(17)
Trimethoprim-sulfamethoxazole 32 (60)
None 7(13)
Antiviral prophylaxis
Acyclovir 38 (72)
Famciclovir 1(2)
Valacyclovir 11 (27)
Valganciclovir 2 (4)
None 1(2)
Predictors of Infection
Univariate HR Multivariate HR
Variable (95% CI) FPValue (95% CI) PValue
Age =50y 1.04 (.43-2.39) 92
Female sex 1.29 (.51-3.00) .57
Prior chemotherapy (=3 lines) 0.86 (.38-2.03) 72
Prior allogeneic HSCT 0.77 (.30-1.79) .55
Conditioning regimen
Cy 1.5 g/m? 1.00 (—) 1.00 (—) -
Cy 3.0 g/m? 0.47 (.18-1.36) 16 0.35{.12-1.05) .06
Cy/Flu or Cy/Clo 1471 (.49-4.21) b2 0.83(.23-3.02) 77
Morphologic disease (=5% blasts or 1.76 (.74-4.72) .21 0.65(.18-2.25) .50
extramedullary disease)
CAR Tcell dose (3 x 10%kg vs 1 x 10%kg) 0.44 (.19-1.01) 05  047(16-1.35) 16
Hypogammaglobulinemia 1.10 (.32-5.66) .89
(lgG <600 mg/dL)
CRS grade >3° 264 (1.11-6.03) .03 2.67 (1.00-734) .05




Antifungal prophylaxis in the era
of biological immunosuppression

e Continues to be a controversial issue

 Adequate prospective studies will be difficult o
implement

» Epidemiological surveillance can be the only tool
to understand something of the phenomenon

* In selected patients and for a defined period
primary antifungal prophylaxis may still be
considered



Antifungal therapy in the era of
biological immunosuppression

* The diagnostic strategy should be adapted to
the peculiar characteristics of the patients
* Outpatients
 Generally not neutropenic
* Prolonged, frequently longlife treatments

* Drug-drug interactions condition the choice of
antifungal drugs



Serum Galactomannan-Based Early Detection of
Invasive Aspergillosis in Hematology Patients
Receiving Effective Antimold Prophylaxis

Rafael F. Duarte,' Isabel Sanchez-Ortega,' Isabel Cuesta,” Montserrat Arnan,' Beatriz Patifio,'

Clinical Infectious Diseases®™ 2014;59(12):1696—702

Alberto Fernandez de Sevilla,' Carlota Gudiol,' Josefina Ayats,® and Manuel Cuenca-Estrella’

'Department of Hematology, Catalan Institute of Oncology, Hospital Duran i Reynals, Barcelona, “Centro Nacional de Microbiologia, Instituto de Salud

Carlos Ill, Madrid, and *Department of Microbiology, Hospital Universitario de Bellvitge, Barcelona, Spain

Table 5. Performance of the Serum Galactomannan Assay in

High-Risk Patients Receiving Effective Antimold Prophylaxis

Evaluable episodes?, No. 217
GM test results”
True positive, No. (%) 5(2.3)
True negative, No. (%) 182 (83.9)
False positive, No. (%) 30 (13.8)
False negative C
Sensitivity, % 100° 70°
Specificity, % 85.5° 90¢
Scenario 1: GM screening of all cases®
Negative predictive value, % 100° 99.4¢
Positive predictive value, % 11.8° 11.9°
Scenario 2: Diagnosis of IFD suspicion only’
Negative predictive value, % 100° 70.6°
Positive predictive value, % 89.6° 89.7¢

Abbreviations: GM, galactomannan; |A, invasive aspergillosis; IFD, invasive
fungal disease.

2 Excluding from the series 39 GM nonevaluable episodes and 6 cases from
the GM all negative cohort who died during the episode with no autopsy
available to completely rule out |A at patient’s death, as described in the text.
b Definitions and calculations of the tests results are described in the
"Methods" section.

¢ Predictive values, both for scenario 1 and scenario 2, are calculated using the
sensitivity and specificity serum GM test values from our series.

9 Predictive values, both for scenario 1 and scenario 2, are calculated using

standard reference values for sensitivity and specificity of the assay in high-
risk hematology patients obtained from the literature [8, 9].

® GM performance when used in a preemptive fashion, including GM
surveillance of asymptomatic patients (prevalence of 1A: 1.9%).

el performance in diagnostic-driven use for patients with a clinical suspicion
of IFD (prevalence of |A: 55.5%).

Conclusions. The low pretest risk of invasive aspergillosis in the context of effective antimold prophylaxis renders
serum GM surveillance of asymptomatic patients unreliable, as all results would be either negative or false positive. The
test remains useful to diagnose patients with a clinical suspicion of invasive fungal disease, calling for a more efficient
copositioning of effective prophylaxis and GM testing in this clinical setting.
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Table 5. Performance of the Serum Galactomannan Assay in

High'RiSk Patients Receiving Effective Antimold PfﬂphﬂﬂXiS Abbreviations: GM, galactomannan; |A, invasive aspergillosis; IFD, invasive
fungal disease.

Evaluable ep'lsodesa No. 77 2 Excluding from the series 39 GM nonevaluable episodes and 6 cases from
GM ItsP the GM all negative cohort who died during the episode with no autopsy
test resuits available to completely rule out |A at patient’s death, as described in the text.

True positive, No. (%) 5(2.3) b Definitions and calculations of the tests results are described in the
True negative, No. (%) 182 (83.9) "Methods" section.
False positive, No. (%) 30 (13.8) ¢ Predictive values, both for scenario 1 and scenario 2, are calculated using the

. sensitivity and specificity serum GM test values from our series.
False negative 4 - . . .
Predictive values, both for scenario 1 and scenario 2, are calculated using

I d
Sensitivity, % 100° 70 standard reference values for sensitivity and specificity of the assay in high-
Specificity, % 85 /° gp¢ risk hematology patients obtained from the literature [8, 9].
Scenario 1: GM screening of all cases® © GM performance When_ useq in a preemptive fashion, including GM
N . dicti | o 00° 99 4¢ surveillance of asymptomatic patients (prevalence of |1A: 1.9%).
egative predictive value, %o 1 .4d el performance in diagnostic-driven use for patients with a clinical suspicion
e 0sitive predictive value % 11.8° 11.9 of IFD (prevalence of 1A: 55.5%).
Scenario 2: Diagnosis of IFD suspicion only’
Negative predictive value, % 100° 70.6°
Positive predictive value, % 89.6° 89.7¢

Conclusions. The low pretest risk of invasive aspergillosis in the context of effective antimold prophylaxis renders
serum GM surveillance of asymptomatic patients unreliable, as all results would be either negative or false positive. The
test remains useful to diagnose patients with a clinical suspicion of invasive fungal disease, calling for a more efficient
copositioning of effective prophylaxis and GM testing in this clinical setting.



Period at risk

Diagnostic strategies of IFDs

Surveillance driven (biomarker driven)

e

499
GM|GM|GM
Fever r w
CT

Clinically driven
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non neutropenic
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CYP450 metabolism and possible drug-drug
interactions of certain molecules used in

CYP1A2
CYP2C9

CYP2C19

CYP3A4

hematology

* Bortezomib, pomalidomide

* Cyclophosphamide, Idarubicin, bortezomib

» Bortezomib

* Cyclophosphamide, busulfan, thiotepa, vinca alcaloids, etoposide, daunorubicin,

bortezomib, BCR-ABL TKIs, ibrutinib, idelalisib, venetoclax, pomalidomide,
panobinostat, calcineurin inhibitors.

Y U NNy sy

Drugs generally used in outpatients for a prolonged period



Interactions of antimicrobials with BCR-ABL TKIs
Pharmacokinetic data

Imatinib S S,INHIB S,INHIB S,INHIB S

Dasatinib INHIB S, INHIB S
Nilotinib S,INHIB INHIB INHIB S, INHIB INHIB
Ponatinib S S S

Bosutinib S

« Strong CYP3A4 inhibitors: clarithromycin, itraconazole, voriconazole, posaconazole
* Moderate CYP3A4 inhibitors: ciprofloxacin, levofloxacin, fluconazole, erithomycin

Weak CYP3A4 inhibitors: isoniazid, azithromycin, metronidazole, caspofungin, isavuconazole
« P-gp inhibitors: itraconazole, posaconazole clarithomycin, em‘rhromycm ofloxacin, levofloxacin

Ketoconazole interaction in healthy subjects:

Imatinib: increased Cmax 1.3 fold, AUC 0-o 1.4 fold
Dasatinib: increased Cmax 3.6 fold, AUC 0-« 4.8 fold
Nilotinib: increased Cmax 1.8 fold, AUC 0-« 3 fold
Ponatinib: increased Cmax 1.5 fold, AUC 0-« 1.8 fold
Bosutinib: increased Cmax 5.2 fold, AUC 0- 8.6 fold
Rifampin interaction in healthy subjects:

Imatinib: decreased Cmax 54%, AUC 0-o 74%
Dasatinib: decreased AUC 0-« 82%

Nilotinib: decreased Cmax 64%, AUC 0-« 80%
Ponatinib: decreased Cmax 42%, AUC 0-o 62%
Bosutinib: decreased Cmax 14%, AUC 0- 6%



Interactions of antimicrobials with FLT-3 inhibitors
Pharmacokinetic data

Midostaurin S
Sorafenib S inib

Strong CYP3A4 inhibitors: clarithromycin, itraconazole, ketoconazole, voriconazole, posaconazole
Moderate CYP3A4 inhibitors: ciprofloxacin, levofloxacin, fluconazole, erithromycin
Weak CYP3A4 inhibitors: isoniazid, azithromycin, metronidazole, caspofungin, isavuconazole

Strong/moderate CYP2C9 inhibitors: fluconazole
P-gp inhibitors: itraconazole, posaconazole, clarithomycin, erithromycin, ofloxacin, levofloxacin

Ketoconazole interaction in healthy subjects:

« Midostaurin: increased Cmax 1.8 fold, AUC 0-« 10 fold
« Sorafenib: no interaction observed

Rifampin interaction in healthy subjects

« Midostaurin: decreased Cmax 4 fold, AUC 0-= 13 fold
« Sorafenib: 37% reduction of the AUC

Clinical implications

Midostaurin Avoid Avoid Avoid No dose
adjustment
required

Sorafenib No implication No implication No implication No implication Dose
adjustment??




Interactions of antimicrobials with Ibrutinib, Idelalisib,
Venetoclax

Ketoconazole interaction in healthy subjects:

» Idelalisib: increased Cmax 1.8 fold, AUC 0-~ 4.8 fold

Ibrutinib s Inhib « Venetoclax: increased Cmax 2.3 fold, AUC 0-- 6.4 fold
.. . Clarithromycin interaction in healthy subjects.
Ldelalisib S Inhib * Ibrutinib: increased AUC 0-« 14 fold
. Rifampin interaction in healthy subjects:
Venetoclax S Inhib S «  Ibrutinib: decreased Cmax 92%, AUC 0-e0 90%

» Idelalisib: decreased AUC 0-« 82%
*  Venetoclax: decreased AUC 0- 71%

Clinical implications

Ibrutinib Avoid, if not possible Avoid, if not possible No dosage reduction Avoid.
reduce Ibr dosage reduce Ibr dosage required

Idelalisib No dosage reduction No dosage reduction No dosage reduction Avoid
required required required

Venetoclax Avoid, Avoid, if not possible No dosage reduction Avoid

At steady daily dose reduce Ven dosage by required
reduce Ven by 75% 50%



Drug-drug interactions of triazoles in hematology

CYP-2C9 substrates

Cyclophosphamide
Tdarubicin Posaconazole

y

/F-I—_$' o  CYP-2C19 substrates
uconazole x ‘ \
» Bortezomib \J
A L
N \

< CYP-3A4 substrates

Cyclophosphamide '
Busulfan, Thiotepa
Vinca alcaloids, Etoposide < EERER Isavuconazole
Daunorubicin
Bortezomib

BCR-ABL TKIs

Itraconazole

Ibrutinib, Idelalisib
Calcineurin inhibitors )

Severe inhibition Moderate inhibition Mild inhibition



Prophylaxis, preemptive and targeted therapy
of invasive aspergillosis in hematologic patients:
perspectives

* Prophylaxis in selected populations other
than acute leukemia and HSCT might be
considered

» Therapy: clinically-driven diagnostic approach
for a targeted therapy seems to be more
appropriate



