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Antimykotische Therapie-Prinzipien




Onkopedia: Antimykotische Prophylaxe

allogene
Stammzelltransplantation

d

Antimykotische Prophylaxe
bei allogener SZT

AML / MDS
Induktionstherapie

orale Prophylaxe
moglich

Posaconazol Tabletten

Posaconazol Suspension

1 INFEKTIONEN
IN DER HAMATOLOGIE
AG UND ONKOLOGIE
FACHGRUFPE DER DGHO &

ALL und andere hamatologische /
onkologische Therapiesituationen

orale Prophylaxe
nicht mdglich

Posaconazol iv

|

keine Prophylaxe

Prophylaxe nach
individuellen
Risikofaktoren
mit
Posaconazol,
Voriconazol
oder Fluconazol

www.onkopedia.com



Empirische und praemptive antimykotische Therapie

Fieber > 38,50C
neutrophile Granulozyten < 500/l

www.onkopedia.com

FUO?

Breitspektrum-
Anbiotika

<+

Entfieberung

d

persistierendes
Fieber > 72-96h

FUO!

Beendigung der

empirische
antimykotische Therapie3

antibiotischen Therapie
2 Tage nach Erholung
der neutrophilen
Granulozyten

taglich korperliche
Untersuchung

oder

Beendigung der
antibiotischen Therapie

Wiederholung
CT Thorax

nach 7 Tagen bei
persistierender
Neutropenie

H INFEKTIONEN
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AG UND ONKCLOGIE

FACHGRUPPE DER DGHO &

<

Lungeninfiltrate?
Sinusitis?
hepatische
Raumforderungen?

!

Diagnostik2

L

positiv

kein relevantes
Pathogen
identifiziert

gezielte antimikrobielle
Therapie

praemptive antimykotische

Therapie3

und

taglich korperliche
Untersuchung

und

Aspergillus Galaktomannan-Test

2mal wochentlich

und

Wiederholung
CT Thorax nach 2 Wochen




Antimykotische Therapie bei Aspergillosen

Invasive Aspergillose (IA)

| I I

Pulmonale IA1 ZNS-Aspergillose Durchbruchs-Mykose unter
Organmykose NNH-Aspergillose Prophylaxe mit
Posaconazol oder Voriconazol

bei kritisch Kranken

L l I

Voriconazol Voriconazol

Voriconazol Antimykotika-
+ Klassenwechsel

@E EE LA z. B. Liposomales AmB

(ggf. Echinocandin)
Isavuconazol Isavuconazol

gefolgt von
Voriconazol

+
Liposomales AmB chirurgischer Resektion Liposomales AmB

Nichtansprechen oder
Unvertréglichkeit

I

Caspofungin

Micafungin2 -] INFEKTIONEN
IN DER HAMATOLOGIE
AG UND ONKOLOGIE

FACHGRUPPE DER DGHO B8

[oder]

Posaconazol

www.onkopedia.com



15%-Line Antifungal Therapy for IA

(a) Population Intention Intervention SoR QoE
To cure Voriconazole A
To cure Isavuconazole A
To cure Liposomal amphotericin B A
Any To cure Voriconazole + Anidulafungin B |
combination
Any To cure Posaconazole C 1
Any To cure Caspofungin C ]
Any To cure Micafungin C I
Any To cure ltraconazole C 1]
Any To cure Anidulafungin D 1
Any To cure Amphotericin B lipid complex (ABLC) D |
Any To cure Amphotericin B Deoxycholate D |
Any To cure Amphotericin B colloidal dispersion D |
(ABCD)

- INFEKTIONEN
IN DER HAMATOLOGIE
AG UND ONKOLOGIE

FACHo P e Do B Ruhnke M et al (AGIHO), Mycoses 2020; 63:653-682




Clinical Trial for Patients with Invasive Aspergillosis where Azoles are not a Treatment Option

Proven IA
(Any Site)
or Probable
LRTD IA
+ Mould-
Active Azole
Inappropriate
OR Non-azole
Antifungal
Required

OASIS study F901318/0041

Patients
Randomised
ina2:1
Ratio to
Receive
Either:

Treatment Recommended for
a Minimum of 42 up to

84 Days (= 7 Days)
Olorofim (Oral PO)
AmBisome®
3 mg/kg/day Local Oral
IV (at Least SOC
10 Days)

EOT
Last Day
of Dosing
(Maximum
Treatment
84 days
(£ 7 Days)

4 Week -
FU
Post-Dosing
Observation
for 28 Days
(£ 7 Days)
after EOT

EOS
Visit
Last
Day the
Patient
Is on
the
Study

Ansprechpartner: OA PD Dr. Stefan Schwartz




2"d-Line Antifungal Therapy for IA

(b) Population Intention Intervention SoR QoE
Any To cure Liposomal Amphotericin B B [
Any To cure Caspofungin B [
Any To cure Posaconazole B [l
Any To cure Voriconazole B [l
Any To cure Micafungin mono- or combination C |
Any To cure Voriconazole + Caspofungin mono- C [l

or combination

Any To cure Amphotericin B lipid complex B [

8! INFEKTIONEN
IN DER HAMATOLOGIE
AG UND ONKOLOGIE

FACHo P e Do B Ruhnke M et al (AGIHO), Mycoses 2020; 63:653-682




Therapie invasiver Candida-Infektionen

Invasive Candidose

h_4

Candidamie

|

Echinocandin
(Anidulafungin, Caspofungin, Micafungin)

Liposomales AmB

Entfernung von ZVK bzw. Port

.

Nichtansprechen

h_4

Gezielte Therapie nach Erreger
und

In-vitro-Empfindlichkeit

—

Chronische disseminierte Candidose (CDC)

ausgepragte

B Symptomatik

Echinocandin
(Anidulafungin, Caspofungin, Micafungin)

Liposomales AmB

gefolgt von

i

Kortikosteroide

orale Erhaltungstherapie Gber 3-6 Monate

I

Nichtansprechen

L

Gezielte Therapie nach Erreger

und

In-vitro-Empfindlichkeit

kurzzeitig
1 INFEKTIONEN
IN DER HAMATOLOGIE
AG UND ONKOLOGIE
FACHGRUPPE DER DGHO B&
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15%-Line Antifungal Therapy for IC

(a) Population

All cancer pat.

Granulocytopenic
cancer pat.

All cancer pat. (non-
granulocytopenic)

All cancer pat.

All cancer pat.

All cancer pat.

All cancer pat.

Intention

Cure

Cure

Cure

Cure, if clinically no choice
other than to retain
catheter

Switch to oral in responding
patients/ step-down
strategy

Success/cure
(chronic diss. Candidosis)

Success/cure

Defervescence

Intervention

Early catheter
removal

Caspofungin,
Micafungin

L-AmB

Fluconazole/
Voriconazole

c-AmB/ABLC/ABCD

Echinocandin
L-AmB
Azole

Echinocandin
L-AmB

Fluconazole/
Voriconazole

Fluconazole
(23 mo)

Other azoles
effective (Vori?)

Lipid AmB
(8 wk)
Echinocandin

Combination
antifungal therapy

Steroid therapy

SoR

A

o0O>r>r

> O> >

@

C

QoE

It

INFEKTIONEN

IN DER HAMATOLOGIE

MO

UND ONKCLOGIE

FACHGRUPPE DER DGHO &

Ruhnke M et al (AGIHO), Mycoses 2020; 63:653-682



Therapie seltener(er) invasiver Mykosen

ZNS-Kryptokokkose

Mucor-Mykose

——|

Liposomales AmB
+ Flucytosin

Uber > 2-6 Wochen

gefolgt von

i

Fluconazol

Uber > 2 Wochen

gefolgt von

i

Fluconazol (oder
anderes Azol)

uber > 1 Jahr

‘__

Liposomales AmB

Isavuconazol

Posaconazol

gefolgt von

chirurgischer
Resektion

l

Seltene invasive Mykosen

-

Liposomales AmB

[oder

Gezielte Therapie nach Erreger
und

In-vitro-Empfindlichkeit

Nichtansprechen oder
Unvertraglichkeit

Nichtansprechen oder

Unvertraglichkeit

——

Voriconazol

o
[«
[}
=

Posaconazol

o
Q.
[}
=

Isavuconazol

o
[=X
[0)
=

Liposomales AmB
+ Voriconazol

-

Liposomales AmB
+ Posaconazol

[oder]

Liposomales AmB
+ Caspofungin

L] INFEKTIONEN
IN DER HAMATOLOGIE
AG UND ONKOLOGIE
FACHGRUPPE DER DGHO B
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15%-Line Therapy for Mucormycosis

(a) Population Intention Intervention SoR QoE
Any To cure (Additional surgery (in combination with A I \
antifungal therapy)
Any To cure Liposomal amphotericin B A I
Any To cure Isavuconazole B llu
Any To cure Q’osaconazole B lu )
Any To cure Combination
L-AmB + caspofungin C 1]
L-AmB + posaconazole B lu
Any To cure Amphotericin B lipid complex D |
Any To cure Amphotericin B formulation + deferasirox D I
Any To cure Amphotericin B deoxycholate D I

- INFEKTIONEN
IN DER HAMATOLOGIE
AG UND ONKOLOGIE

FACHo P e Do B Ruhnke M et al (AGIHO), Mycoses 2020; 63:653-682




Diagnostic-Driven (Preemptive) Antifungal Therapy:
Clinical Settings

— Suspect of invasive fungal infection

— Use imaging techniques and non-culture based assays (GM)
— Obtain cultures, take biopsy whenever possible

— Initiate treatment, even before culture results are known

— Adjust antimicrobial therapy accordingly, once (if) results are
available




Preemptive Treatment Based on Imaging
Findings in Pulmonary Aspergillosis

No. (%)
of patients
Imaging finding (N = 235)
Macronodule (=1 cm in diameter)? 2 .5)
Halo signb 143 (60.9) |
Consolidation® 71 30.2)
Macronodule, infarct shaped 63 (26.8)
Cavitary lesion® 48 (20.4)
Air bronchograms 37 (15.7)
Clusters of small nodules (<1 cm in diameter) 25 (10.6)
Pleural effusion 25 (10.6)
Air crescent sign 24 (10.2)
Nonspecific ground-glass opacification 21 (8.9)
Consolidation, infarct shaped 18 (7.7)
Small-airway lesions® 16 (6.8)
Atelectasis 7 (3.0)
Hilar/mediastinal lesion 4(1.7)
Pericardial effusion 2 (0.9)
NOTE. Patients may have >1 type of lesion.

Greene RE et al, Clin Infect Dis 2007,44:373-9



80% of these nodules represent mould infections

e 61 pts. (hem. NPL, SOTxP) with typical CT findings

e Percutaneous FNB (PLT >50/nl; lesion >1 cm)

e Detection of filamentous fungi (Calcofluor white): 49/61 (80%)

Fungus identified®

Aspergillus fumigatus 13 (36)

Aspergillus terreus Z1 {58

Aspergillus flavus 2 (6) "
Mucor species 5 (38)
Rhizomucor species 3 (23)
Absidia species 4 (31)
Cunnighamella species 1(8)

Lass-Florl C et al (Austria), Clin Infect Dis 2007,45:e101-4



Halo Sign: It‘s not always Aspergillus

Potential Causes of Halo Sign '

« Other Angio-invasive Fungi

- Zygomycete)richo&:poron, Penicillium, Fusarium,
« Endemic Fungi, e.qg., Coccidioidomyces
« Other Organisms

— Nocardia, Pseudomonas aeruginosa, Mycobacterium
tuberculosis, Cytomegalovirus and Herpes Simplex

« Non-Infectious Conditions

— Bronchoalveolar cell carcinoma, MALT tumors,
Wegener’'s granulomatosis

« Unsharp margination

Greene R (Boston), 2003



The Diagnostic Value of Halo and Reversed Halo
Signs for Invasive Mold Infections in
Compromised Hosts

Peripheral consolidation and ground-glass
opacities caused by infarcted lung with
more hemorrhaging at the periphery than
at the center

Georgiadou SP et al (MDACC), Clin Infect Dis 2011,;52:1144-55



Pulmonary Mucormycoses

Cornely OA et al
(ECMM & MSGERC),
Lancet Infect Dis
2019;19:e405-21




Drug-Induced Interstitial Lung Disease (,,DILD®)

AP

Kim S et al (Korea), J Thorac Dis 2014,6:1209-17



Breakthrough IFD: Possible causes

Second IFl due to pathogens resistant to the antifungal
agent given
Development of resistance in previously sensitive fungi

Insufficient antifungal drug concentration at the site of
infection

— Poor penetration
— Drug-drug interactions

— Incompliance of patients given oral antifungal agents



BT-IFD under Antifungal Prophylaxis in AML

e Total no. of pts under AFP =152 (2009-2011)

10 —mr—
L-_\--L_
09 -+ :L\ | S
- Voriconazole or

@ 038 — Posaconazole
b
i 0.7 1 e,
gos T
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Days after first remission-induction chemotherapy

Echinocandin recipients: Paecilomyces (1), fusariosis (1), sinopulmonary mold infection (1),
probable aspergillosis (6), coccidiomycosis (1), candidemia (3), Saprochaete capitata

bloodstream infection (1)

Posaconazole/voriconazole recipients: proven mold infection (1), probable aspergillosis (4),

probable fusariosis (1)

Gomes MZR et al (MDACC), AAC 2014,58:2775-80



Bottom Line

* Most reasons for changing AF agents are not rational
— Persistent fever
— Elevated CRP — PCT —IL-6...
— Enlarging pulmonary infiltrates on CT scan at day 7
— Fear to make a mistake
— New drug is much more expensive => must be better



Investigation Details B re a kt h ro u g h
Serum/plasma or blood GM AS p e rgi I I OS i S :

samples
B-d-glucan . .
PCR Diagnostic
Therapeutic drug Titrate drug dose to therapeutic levels
monitoring
Fibreoptic BAL from infected lobe A p p ro a C h
bronchoscopy Biopsy lesion if practical
Microscopy (using optical brighteners) and
cytology
Culture
GM
LFD

PCR—positive samples can be tested further
for the presence of genetic markers of

resistance.
Antifungal susceptibility on positive cultures
CT-quided biopsy or Microscopy
biopsy of peripheral Culture
lesion Antifungal susceptibility on positive cultures

Non-culture methods of identification
(tissue-based molecular sequencing,
immunohistochemistry, cytology)

BAL, bronchoalveolar lavage; GM, galactomannan; LFD, lateral flow
device.

Slavin MA et al, ] Antimcrob Chemother 2022;77:16-23



Days since initiation Clinical and diagnostic findings

of therapy compared with baseline Re asons fo I

At any time Identification of a pathogen resistant to pri- . .
mary antifungal therapy h -
8to 14 On the basis of changes in GM: C a n g I n g F I rSt

(i) Serum: The serum GM index has not fallen . .
by either 1 unit or to <0.5 units based on Ll n e A nt | fu n ga |
measurements taken at least 7 days apart
(ii) BAL: Positive GM from BAL in a patient T h
with a previous BAL test that did not meet e ra py
the definition of positive (too low or entirely
negative) without regard for the interval of
time between samples. Note that there is
not a definition for rising GM index values
from BAL as these values are subject to
sampling error

Or

Clinical deterioration consistent with persisting
or progressive invasive fungal disease with
no other identifiable aetiology

Or

New distinct site of infection detected clinically
or radiologically

>15 Any of the above criteria

Or

Progression of original lesions on CT (or other
imaging) based on >25% growth of initial
lesions in the context of no changein
immune status

GM, galactomannan. ' '
Please note that equal weighting applies to each factor. ~ Slavin MA et al, J Antimcrob Chemother 2022;77:16-23



Antifungal Therapy for IA Emerging under
Posaconazole or Voriconazole Prophylaxis

* So far, meaningful studies in this field are lacking.

* Breakthrough IFDs have been repeatedly reported under
prophylaxis and/ or treatment with either voriconazole or
posaconazole.

* These breakthrough IFDs may either due to resistant fungal
pathogens (eg Mucor spp.) and/ or low through serum
concentration of the triazole.

* The AGIHO recommends the switch to another class of
antifungal agents (CllII).

I INFEKTIONEN
IN DER HAMATOLOGIE
AG UND ONKOLOGIE

FACHGRUPPE DER DGHO B Ruhnke M et al (AGIHO), Mycoses 2020; 63:653-682




AGIHO: Antifungal TDM in Hematology

Intention

Definition of serum
levels for optimal
therapy

Drug

Posaconazole

Voriconazole

Isavuconazole

Flucytosine

SoR

QoE
It/r

lr

Il (not yet well
defined)

It

Ruhnke M et al (AGIHO), Mycoses 2020; 63:653-682

Comment

e 700-1830 ng/mL (prophylaxis)

e 800-2100 ng/mL (prophylaxis and therapy)

e >1 mg/L (therapy)

e 2-5mg/L

e sustained high concentration associated with
hepatotoxicity

e 2-4mg/L

e 30-80 mg/mL



Fluconazole:
How to Handle Breakthrough Fungal Infection?

Fluconazole
Blood culture positive for yeasts Lung infiltrates indicating mould infection
Isolate susceptible Isolate
to fluconazole unknown
/ \ |
. i s . . . .

Remove foreign body . Switch to liposomal Switch to liposomal
amphotericin B or amphotericin B or

echinocandin voriconazole or

isavuconazole

Adapted from: Maschmeyer G & Patterson TF, Mycoses 2014;57:645-51



Voriconazole:
How to Handle Breakthrough Fungal Infection?

Voriconazole

l l

Blood culture positive for yeasts Lung infiltrates indicating mould infection
Isolate susceptible Isolate
to voriconazole unknown
/ N\ }
Remove foreign body + Switch to liposomal Switch to liposomal
and check voriconazole > amphotericin B or amphotericin B or
blood levels echinocandin isavuconazole

Maschmeyer G & Patterson TF, Mycoses 2014,57:645-51



Posaconazole:
How to Handle Breakthrough Fungal Infection?

Posaconazole

l l

Blood culture positive for yeasts Lung infiltrates indicating mould infection
Isolate susceptible Isolate
to posaconazole unknown
/ \ |
Remove foreign body + Switch to liposomal Switch to liposomal
and check posaconazole |———>amphotericin B or amphotericin B or
blood levels echinocandin eventually to

isavuconazole

Adapted from: Maschmeyer G & Patterson TF, Mycoses 2014;57:645-51



Echinocandin:
How to Handle Breakthrough Fungal Infection?

Echinocandin (anidula-, caspo- or micafungin)

l l

Blood culture positive for yeasts Lung infiltrates indicating mould infection
Isolate susceptible Isolate
to candin unknown
/ N J
1

Switch to liposomal amphotericin B or
voriconazole or isavuconazole

Remove foreign body —>

Adapted from: Maschmeyer G & Patterson TF, Mycoses 2014;57:645-51



Amphotericin B:
How to Handle Breakthrough Fungal Infection?

Amphotericin B (AmB) formulation

l l

Blood culture positive for yeasts Lung infiltrates indicating mould infection

/N

Isolate susceptible Isolate
to AmB unknown

/ ™\ ’

Remove foreign Switch to triazole or Switch to

body echinocandin Isavuco.nazole Ior
experimenta

antifungal
combination

I+

Adapted from: Maschmeyer G & Patterson TF, Mycoses 2014;57:645-51



Pneumocystis-Pneumonie




Pneumocystis jirovecii infections
in (non HIV-infected) adult and pediatric
hematology patients:
Part B: Clinical aspects
“risk factors, presentation and prevention”

Pneumocystis jirovecii infections
in (non HIV-infected) hematology
patients:

Part A: Biological aspects

Alexandre Alanio (France)
Philippe M. Hauser (Switzerland) Johan Maertens (Belgium, chair)
Katrien Lagrou (Belgium) Catherine Cordonnier (France)
Willem Melchers (The Netherlands)
Jannik Helweg-Larsen (Denmark)
Olga Matos (Portugal)
Stéphane Bretagne (France, chair)

ECIL 5 meeting ECIL 5 meeting
@ EUROPEAN CONFERENCE Juan-les-Pins, France m EUROPEAN CONFERENCE Juan-les-Pins, France
on INFECTIONS in LEUKAEMIA on INFECTIONS in LEUKAEMIA
Sept. 19-21, 2013 Sept. 19-21, 2013

Georg Maschmeyer (Germany)
Hermann Einsele (Germany)

Simone Cesaro (Italy)

Pneumocystis jirovecii Pneumonia (PcP)
in non HIV-Infected Hematology Patients:
Treatment Guidelines

Georg Maschmeyer (Germany, chair)
Jannik Helweg-Larsen (Denmark)
Livio Pagano (ltaly)
Christine Robin (France)

Peter Schellongowski (Austria)

ECIL 6 meeting
& EUROPEAN CONFERENCE Juan-les-Pins, France
on INFECTIONS in LEUKAEMIA Sent‘ 11_12. 2015

—E-B - ELN LeukemiaNet"* GEORTC JCHS:

European :




Pneumocystis Epidemiology

Pneumocystis jirovecii: specific to humans
Transmission by airborne route

Acquisition in humans most likely by person-to-person spread
(Thomas et al. NEJM 2004)

Nearly universal seropositivity in immunocompetent children 2
years of age (Vargas et al. Clin Infect Dis 2001)

Primary infection is generally an asymptomatic or mild, self-
limiting upper respiratory tract infection

EBE; m LeukemiaNet" OEORTC ICHS



Patients with Hematological Malignancies:

Risk Factors for Developing PcP

High risk:

Treatment for ALL / relapsed aggressive lymphoma

Receipt of an allogeneic hematopoietic stem cell transplant

High-dose corticosteroid treatment (> 20 mg prednisone equivalent per
day for > 1 month)

T cell depleting agents (e.g., alemtuzumab, nucleoside analogs); FCR for B-
CLL

Antecedent PcP

Moderate risk:

Receipt of an autologous hematopoietic stem cell transplant
Higher-intensity chemotherapy regimens (RCHOP-14, BEACOPP, high-dose
MTX)

Low risk:

Lower-intensity chemotherapy (RCHOP-21), gemcitabine

Absence or poor compliance to PcP prophylaxis in patients at risk

E"Bg) Emi LeukemiaNet" OEORTC HCHS

an




PcP: Individual Risk Factors in Adults with
Hematological Disorders

e Co-existing pulmonary infection, e.g., CMV
* Pre-existing lung disease

* P. jirovecii carriage

* Patient-to-patient transmission

 Genetic risk factors:
— Dectin-1 polymorphisms

e Use of TNF antibodies: infliximab, adalimumab,
etanercept etc.

e Use of temozolomide

Maini EID 2013, Manoloff EID 2003, Ricks 1& 2013, Schoffelen AIDS 2013,
Watanabe Mod Rheumatol 2013, Kim SJID 2012, Haeusler EJH 2013, Yu CO 2007

E"Bg) W_tm LeukemiaNet" OEORTC HCHS



Infection Control
PcP: Preventing Exposure

ECIL expert opinion

e Severely immunocompromised patients should avoid exposure
to patients with documented PcP. C-Il|

* Infected patients should be preferably hospitalized in single rooms.

Efg) Emm'_; LeukemiaNet*® OEORTC 1as:



Onkopedia: Pneumocystis-Prophylaxe

AG

Intermediares Risiko

BEACOPP eskaliert
R-CHOP-14
Nukleosid Analoga
ZNS-Bestrahlung +
Steroide
CD4-Zellzahl < 200/pl

Keine Chemoprophylaxet

Sorgfaltiges Monitoring von
Infektzeichen

Pneumocystis-jirovecii-Pneumonie-Prophylaxe

I INFEKTIONEN
IN DER HAMATOLOGIE
UND ONKCLOGIE
FACHGRUPPE DER DGHO 88

Hohes Risiko

ALL
Allogene SZT
Steroidtherapie > 20 mg/d
R - Fludarabin/Cyclophosphamid

Besondere Risikosituation

Alemtuzumab?
Temozolomid2+
ZNS-Bestrahlung

Idelalisib

L

Trimethoprim/Sulfamethoxazol
160/800 mg/d oder 3 Tbl/Woche

.

bei Toxizitat oder
Intoleranz

|

Atovaquon 1500 mg/d
oder
Dapson 100 mg/d
oder
Pentamidin-Inhalation 300 mg/Monat

www.onkopedia.com



ECIL guidelines for PcP prophylaxis:
Indications and Duration

Disease/condition

Main ALL

AlloHSCT

Alemtuzumab
FCR

Steroids (> 20mg/d
prednisone for 7 weeks)

R-CHOP14 or
BEACOPPesc

Optional

Nucleoside analogs

Duration

From induction to end
of maintenance

From engraftment to
> 6 months, and as
long as IS is ongoing

Disease/condition

ALL

AlloHSCT

Alemtuzumab

SCID, WAS, X-linked
Hyper-IgM, X-linked
agammaglobulinemia
HLA-Il combined
immunodeficiency

Steroids (>0.4 mg/kg
or16 mg/dfor=1
month)

AML

Solid tumors

Duration

From induction to end
of maintenance

From engraftment to
> 6 months, and as
long as IS is ongoing

Life-long or until
restoration of
underlying defect

Duration of chemo

Duration of chemo

Maertens J et al, J Antimicrob Chemother 2016;71:2397-404



PcP Chemoprophylaxis
NCCN Guidelines 3.2022

INFECTION RISK
IN PATIENTS
WITH CANCER?

—

>

High risk for
Pneumocystis jirovecii

>

DISEASE/THERAPY EXAMPLES

» Allogeneic HCT (category 1)

ALL (category 1)

Alemtuzumab

— > Select PI3K inhibitors +/- rituximab (see

INF-A)

Recipients of prolonged

corticosteroids®c or receiving
temozolomide + radiation therapy9d

Consider (category 2B):

* Recipients of purine analog therapy and
other T-cell-depleting agents

* Autologous HCT

—

—_—

DURATION OF
PROPHYLAXIS

For at least 6 months and
while receiving IST

nti-leukemic

For a minimum of 2 mo
after alemtuzumab and
until CD4 count is >200
cells/mcL

At least through
active treatment

Until CD4 count is >200
cells/mcL

3—6 nth
transplant

WWW.Nccn.org



PcP: Symptoms in Hematological Patients

n =55 (1990-99)
Acute onset
Fever (86%), dyspnoea (78%), non-productive cough (71%), severe
hypoxaemia (71%), thoracic pain (14%) and chills (5%).
Pagano et al. Br J Haematol 2002

n =56, 44 patients (78.6%) with hematologic malignancies (18 SCT recipients)
and 12 patients with solid tumors

Time from symptom onset: 7 days (3-14)

Fever (85.7%), dyspnea (78.6%), cough (57.1%)

Severe pneumonia (Pa0,, 58 mm Hg [50-70]) with bilateral interstitial infiltrates
(80.4%) and bilateral ground-glass attenuation (89.3%) on CT scans

Bollée et al. Chest 2007



PcP in non-HIV Patients:
Co-Infections

* Co-infections in 28 to 71% of patients, especially pulmonary

 Multiple pathogens: S. aureus, Gram-negative bacteria,
Aspergillus sp., CMV...

* In allogeneic HSCT recipients, PcP is associated with CMV

pneumonia in around 50% of cases

Ewig et al. Eur Respir ] 1995

Toper et al. Rev Pneumol Clin 2011

Torres et al. Eur J Clin Microbiol Infect Dis 2006
Yale & Limper. Mayo Clin Proc 1996

EB&} Eunx:x' LeukemiaNet" OEORTC ICHS
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PcP: Imaging in non-HIV* Patients

Multislice chest CT: gold standard. Diffuse interstitial pneumonia is

highly evocative of PcP in patients at risk, but no aspect is specific.

Main imaging patterns:

- bilateral interstitial pneumonia (60-80%)
- alveolar (10-20%)

- alveolo-interstitial pattern (10-20%)

Vogel et al. EJR 2012
Rare:

- spontaneous pneumothorax complicating cystic lesions,

especially in HSCT recipients (Kovacs et al. AIM 1984, Chow et al. AJR
1993, Torres et al. EICMID 2006, Hardak et al. Lung 2010)

- pleural effusion, up to 39% of HSCT recipients (Torres)

EB&} mﬁ LeukemiaNet" OEORTC HCHSH



PcP: Diagnosis with Bronchoalveolar Lavage (BAL)

BAL
dgPCR and IF
qPCR - qgPCR + qPCR + qPCR -
IF - IF + IF - IF +
PcP CAN be PcP (A-Il) Provides high Technically inconsistent
ruled out level of suspicion Consider false + of IF
(A-11) of PcP and/or false - of qPCR

Alanio A et al (ECIL), J Antimicrob Chemother 2016,71:2386-96



PcP: What if BAL is not possible?

No BAL neg PcP can be ruled out (A-ll)
possible serum
BD-glucan
& 0O OtherIFI____ Induced sputum — URS*
or PcP
/ ﬁes
yes
gPCR and IF
qPCR - qgPCR + qPCR + gqPCR -
IF- IF+ IF - IF+
PcP CANNOT be PcP (A-II) Provides high level Technically inconsistent
of suspicion of PcP Consider false + of IF

ruled out (A-) and false - of qPCR

*URS: upper respiratory specimen

Alanio A et al (ECIL), J Antimicrob Chemother 2016,71:2386-96



PcP in Non-HIV Patients
Indication for Antimicrobial Treatment

As no single clinical criterion to proof PcP is available, timely diagnostic efforts and
prompt antimicrobial treatment against Pjirovecii should be triggered by
composite criteria (A-lll):

* Patient at risk
with
* Clinical signs and symptoms
— Dyspnea and/or cough
— Fever (may be absent)
— Hypoxemia (may not yet be present)
— Chest pain (rare; from pneumothorax)
with
» Suggestive radiology compatible with PcP (preferably thoracic CT scan)
with or without
* Unexplained LDH elevation

Maschmeyer G et al (ECIL), J Antimicrob Chemother 2016;71:2405-13



PcP in Non-HIV Patients:
Start of Antimicrobial Treatment

* Appropriate systemic antimicrobial treatment should

be started as early as possible (A-llu)
— Bronchoscopy and BAL may also provide reliable results
several days after start of antimicrobial therapy
Roger et al. Clin Infect Dis 1998
— Any delay in starting the specific treatment has negative

impact on prognosis
Roux et al. Emerg Infect Dis 2014
Li et al. ] Microbiol Immunol Infect 2014

Guo et al. PloS One 2014
Asai et al. J Infect Chemother 2012

Maschmeyer G et al (ECIL), J Antimicrob Chemother 2016;71:2405-13



PcP — Recommendations for Front-line Treatment

HMs, SOTxP, To cure TMP-SMX* 15-20 mg/kg
cancer, (TMP) 75-100 mg/kg
autoimmune (SMX) for 214 days

/ inflammat
diseases

Pentamidine iv
4 mg/kg/d

Primaquine** +
clindamycin
30 mg/d + 600 mg x 3/d

Atovaquone
750 mg x 2(-3)/d

lit

lit

lit

Céron 2014

Kim 2014

Ko 2014
Kofteridis 2014
Matsumura 2011
Moon 2011
Pagano 2002
Roblot 2002

Matsumura 2011

McKinnell 2012

McKinnell 2012
Roblot 2002

No randomized
trials; high
number of cases;
low toxicity

No randomized
trials; low
number of non-
HIV pts

Low number of
non-HIV pts

Low nhumber of
non-HIV pts

Maschmeyer G et al (ECIL), J Antimicrob Chemother 2016;71:2405-13



PcP — Recommendations for Second-line Treatment

N e K N

HMs, SOT To cure Primaquine* (30 mg) +
Cancer, lindamycin (600 mg x 3)
autoimmune

Pentamidine IV B 11|

4 mg/kg/day

TMP-SMX (15-20 mg/kg) C lu
+ caspofungin (70-50

mg/day)

Echinocandin alone D Hu

Boornsarngsuk
2009

Kim 2009

Kim 2014

Kim 2009
Kim 2014

Ko 2014
Pagano 2002

Armstrong-James
2011

Tu 2013

Utili 2007

Annaloro 2007
Hof 2008
Kim 2013

Few cases

Few cases

Few cases

Only case reports

N.B. In a large series of HIV+ pts, Helweg-Larsen et al (JAC 2009) showed
that 2nd-line with prima+clinda was superior to penta with a lower mortality

(non-randomized study)

Maschmeyer G et al (ECIL), J Antimicrob Chemother 2016;71:2405-13



PcP Treatment: Main Drug-Related Adverse Events

TMP-SMX Clindamycin-primaquine

Rash and fever .
Nephrotoxicity .
Electrolyte disorders
Bone marrow

depression .

Hepatotoxicity

E.Bw % LeukemiaNet"

Nausea and vomiting
Neutropenia
Clostridium difficile-
associated diarrhea
Primaquine may
cause hemolysis in
patients with G-6PD

deficiency

OEORIC  fjus:

Bone marrow
suppression
Nephrotoxicity
Electrolyte disorders
Dysglycemia, IDDM
Pancreatitis

Q-T prolongation



PcP in non-HIV Patients:
Assessment of Treatment Response

» Efficacy has to be assessed daily, evaluation after 8 days is

recommended (A-lll)
— Early deterioration (3-5 days) is common
— Radiological improvement (CT scan) under treatment expected in 57% of
patients (Vogel et al. EJR 2012)

* Clinical failure: lack of improvement or worsening of respiratory
function documented by arterial blood gases after 8 days of

adequate anti-PcP treatment.
— Failure attributed to lack of drug efficacy occurs in approximately 10% of
those with mild-to-moderate disease in HIV-positive patients

Cooley et al. Intern Med J 2014

Kaplan et al. MMWR 2009

Limper et al (ATS). AJRCCM 2011
Maschmeyer et al (AGIHO). Ann Oncol 2015

Maschmeyer G et al (ECIL), J Antimicrob Chemother 2016;71:2405-13



PcP: Recommendations for Management of Clinical
Failure (1)

Clinical failure at day 8 => we recommend to do:
A new bronchoscopy and BAL to look for co-infections (A-Ill)
— Co-infections are common: 20% at time of ICU admission

— |CU-acquired infections: 22%
Lemiale et al. Respir Res 2013

— The persistence of positive PCR is no criterion for treatment
failure - should not be used for treatment assessment (D-IlIt)
Roger et al. Clin Infect Dis 1998

* A new thoracic CT scan to check for complications (A-lll)
— Spontaneous pneumothorax
— Pleural effusion
Torres et al. EJCMID 2006

Maschmeyer G et al (ECIL), J Antimicrob Chemother 2016;71:2405-13



PcP: Recommendations for Management of Clinical
Failure (2)

* Unnecessary switch to 2"d-line PcP treatment in patients receiving

high-dose TMP-SMX should be avoided (A-Iit)

— Efficacy of 2"d-line treatment is less well documented than that
of front-line TMP-SMX => switch to 2"%-line treatment should be
considered after exclusion of a co-infection or another cause of
deterioration

— DHPS mutations are not associated with failure of high-dose

TMP-SMX treatment

Maschmeyer G et al (ECIL), J Antimicrob Chemother 2016;71:2405-13



PcP: Recommendations for Treatment Duration

e Standard treatment duration: 3 weeks (B-Iit)

* Mild cases: at least 2 weeks (A-IIt)

* Slow clinical improvement: at least 3 weeks (A-llu)

Maschmeyer G et al (ECIL), J Antimicrob Chemother 2016;71:2405-13



PcP:
Adjunctive Glucocorticosteroids in Non-HIV Patients

* The routine adjunctive use of glucocorticosteroids in non-HIV
patients with PcP and respiratory failure is not recommended.
The decision to add glucocorticosteroids in a non-HIV patient

with PcP and respiratory failure has to be made on an individual
basis (B-11h)

— Conflicting data on the benefit from adjunctive CS in non-HIV patients with PcP in
general (and specifically in hematology patients)

— In patients treated with CS prior to PcP onset, it is unclear how to treat these
patients (maintaining the dose vs. escalation vs. tapering)

Maschmeyer G et al (ECIL), J Antimicrob Chemother 2016;71:2405-13



PcP: Secondary Prophylaxis

* Non-HIV patients who have been successfully treated
for PcP should be given secondary prophylaxis (A-llh).
— Preferred and alternative regimens for secondary PcP

prophylaxis should be chosen as for primary prophylaxis
(see ECIL-5 guideline by Maertens et al.).

— A stopping rule for secondary PcP prophylaxis in patients
whose immune system is recovering has not yet been
defined; therefore the decision to discontinue secondary
PcP prophylaxis has to be made on an individual basis.

— Co-medication of MTX may cause substantial toxicity.

Maschmeyer G et al (ECIL), J Antimicrob Chemother 2016;71:2405-13



