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Kullanim alanlari

fr )
* Romatolojik hastaliklar

* Maligniteler )

* Inflamatuar barsak / gbz hastaliklari

* Psoriazis

* Organ transplantasyonu
* Multiple skleroz

* Siddetli astim






Immiinsiipresif Tedaviler

Klasik '
Immiinsiipresif > Total immiinsiipresyon
ajanlar

 Total immunsiipresyon yapmaz A
Biyolojik Ajanlar » |+ Bagisiklik sistemi lizerinde konak
savunmasini tehlikeye sokabilecek ciddi
N enfeksiyonlar g.b )

* Akut enfeksiyon yanitini
* Kronik, latent enfeksiyonun
kontroliinii bozabilir

S
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Hematoloji ve Onkolojide Klinik Pratikte Kullanilan Yeni ilaclar

Monoklonal Antikorlar Anti-CD20 inhibitorleri: Rituksimab Bispesifik T-hiicre engager Blinatumomab
Anti-CD30 inhibitorleri: Brentuximab (CD19 directed Cd3)
Anti-CD52 inhibitorleri: Alemtuzumab

BCR-ABL Tirozin Kinaz imatinib (ilk ¢ikan) BCL-2 inhibitorleri Venotoclax
inhibitorleri Dasatinib

Nilotinib

Bosutinib

Ponatinib
Bruton Tirozin Kinaz Ibrutinib immiin check point ipilimumab
inhibitérleri Acalabrutinib inhibitorleri (PD-1 inh) Pembrolizumab

Nivolumab

Proteozom inhibitorleri Bortezomib, carfilzomid, ixazomid PK-3 inhibitorleri idelalisib
CD19 CAR-T CD19 ’u hedefleyen Chimeric Antijen

Receptor (CAR) T hiicreleri ECIL 2019. Leukemia

https://doi.org/10.1038/s41375-019-0388-x



Table 2

Targeted and biological agents reviewed ESGICH Consensus Document

Section of document (study)

Targeted molecule

Agents reviewed

2[1]
3[2]

4(3]

5[4]

6 (5]

716]

8[7]

TNF-2.

IL-1

IL-5

IL-6

IL-12/23 common p40 subunit
IL-17

IgE

Complement factor C5

VEGF

VEFGR

EGFR

ErbB2/HER2

ErbB receptor tyrosine kinases
BCR-ABL tyrosine kinase
BRAF/MEK kinases
Bruton tyrosine kinase
PI3K

Bcl-2

Janus kinases

mTOR

D19

D20

(D52

(D22

D30

(D33

(D38

(D40

(D319 (SLAMF7)
CCR4

CTLA-4

PD-1 and PD1L
LFA-3
o4-Integrins, LFA-1

Sphingosine 1—phosphate receptor

Proteosome

Infliximab, adalimumab, golimumab, certolizumab pegol, etanercept
Canakinumab, anakinra, rilonacept, gevokizumab

Mepolizumab, reslizumab

Tocilizumab, siltuximab

Ustekinumab

Secukinumab, ixekizumab, brodalumab

Omalizumab

culizuma

Bevacizumab, aflibercept

Sorafenib, sunitinib, axitinib, pazopanib, regorafenib, vandetanib,
cabozantinib, ramucirumab

Cetuximab, panitumumab

Trastuzumab, pertuzumab

Erlotinib, gefitinib, afatinib, osimertinib, lapatinib, neratinib

Imatinib, dasatinib, nilotinib, bosutinib, ponatinib

Vemurafenib, dabrafenib, trametinib, cobimetinib, selumetinib, encorafenib
Ibrutinib. acalabrutinib

Idelalisib, buparlisib, rigosertib, duvelisib

venetoclax

Ruxolitinib, tofacitinib, baricitinib

Blinatumomab, mebilizumab, combotox

Rituximab. CY-ibritumomab tiuxetan, ofatumumab, ocrelizumab, veltuzumab,
|“l-tositumomab, obinutuzumab, ocaratuzumab, ublituximab

Alemtuzumab
mnotuzumab ozogamicin, moxetumomab pasedotox, combotox
Brentuximab vedotin

Gemtuzumab ozogamicin

Daratumumab, isatuxumab

Dacetuzumab, lucatumumab

Elotuzumab

Mogamulizumab

Ipilimumab, tremelimumab

Nivolumab, pembrolizumab, atezolizumab

Alefacept
Natalizumab, vedolizumab, efalizumab
Fingolimo

Bortezomib, carfilzomib, ixazomib




CD 19 antikoru: Blinatumomab

* Bispecific T-hlicre angaje edici antikor

* Birbirine baglanmis tek zincirli anti-CD19 antikoru
ve tek zincirli anti-CD3 antikoru

ancer Research
AAGR

 Philadelphia kr (-) niiks veya refrakter B-hticreli (R / R) ALLde FDA onayi var

* Immun sistem Uzerindeki etkileri;
* B hicresi aplazisi
* Hipogamaglobulinemi
* Notropeniy.b



CD 19 antikoru: Blinatumomab

Belirgin bir enfeksiyon artisina yol agmaz

4 haftalik iv suirekli

| 1 inflizyona > Ki-KDE ??? |

HIPOGAMAGLOBULINEMI: Ciddi olgularda IG replasman tedavisi verilebilir

Kuzey Amerika Rehberi: IFI
Notropeni __ profilaksisi dneriyor

{ PCP profilaksi

. * ECIL 2019 ve Kuzey Amerika
| rehberinde yok
ESGICH Rehberinde Onerisi yok
(tabloda VAR)

rams
#8 BENCYTg 385 i

bag oty wnoe

ament on the safety of targeted and biological therapies: an

igens [I] CD19, CD20 and €D52).10.1016/j.cmi.2018.02.003
Atkins S et aI Chemotherapy and Beyond. Infections in the Era of Old and New Treatments for Hematologic Malignancies.Infect Dis Clin N Am - (2019) —

https://doi.org/10.1016/j.idc.2019.01.001



CD 20 antikorlari: Rituximab, Ofatumumab,
Obinutuzumab, Ocrelizumab

* Anti-CD20 monoklonal IgG

* Endikasyonlari:

v’ B hiicre maligniteleri

v Otoimmin bozukluklari (RA, otoimmin cilt hast,
otoimmun sitopeni, Sjogren ve bazi vaskulit
formlarinda)

v’ Allo HSCT yapilanlarda preemptif EBV reakt
onlemek icin

Z
: E] -
N 4 B :
' d L -
)
&
P38 MAPK Signaling Pathway
Inhibition of Rafl - MEK1/2 - ERK1/2 Pathway
NF-kB Pathway
Akt Signaling Pathway

* Periferik kan B huicre sayisini azaltir, normale gelmesi 6-9 ay

* Hipogamaglobulinemi: Tim hastalarda degil, RF olanlarda

ESCMID Study Group for Infections in Compromised Hosts (ESGICH) Consensus Document on the safety of
targeted and biological therapies: an Infectious Diseases perspective (Agents targeting lymphoid cells surface
antigens [I]: CD19, CD20 and €D52).10.1016/j.cmi.2018.02.003

Kuzey Amer



CD20 - Hipogamaglobulinemi

Group Agent Risk of Risk of HSV and VZV  Risk of PCP (anti- Risk of HBV reactivation  Risk of CMV Other infections to
neutropenia (anti-herpesvirus Pneumocystis (prophylaxis warranted infection be considered
prophylaxis prophylaxis for HBsAg+ / HEBsAg- (monitoring
warranted) warranted) anti-HBc+) warranted)
D

mmunoglobulin
replacement therapy
if severe HGG

Immunoglobulin
replacement therapy
Lsevere HGG

Accepted Manuscript "N

AND INFECTI

ON
Re: 'ESCMID Study Group for Infections in Compromised Hosts (ESGICH)
Consensus Document on the safety of targeted and biological therapies' by Mikulska

etal. ——

Posewo

CD20: Coziilmemis
konu idi

Sonali Wijetilleka, David Jayne, Chetan Mukhtyar, Mohammed Karim

D, symptom- Enteroviral infections
based approach
n hematological

PII: S$1198-743X(18)30815-2 ) .
alignancies

DOI: https://doi.org/10.1016/j.cmi.2018.12.025
CMI 1530

Reference:

Clinical Microbiology and Infection ESGICH-> Daha once anti-CD19 igin belirttigimiz
RE— hipogamaglobulinemi ve enfeksiyon riskine
e yonelik kaygilar anti-CD20 i¢in de gegerlidir

Accepted Date: 17 December 2018
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CD20 - Hipogamaglobulinemi

-—

N

HIPOGAMAGLOBULINEM:i: « SINOPULMONER ENFEKSIYONLAR
(Kapsullii m.o iliskili)
* Nadiren enteroviral menenijit

(rituksimab)

- Cogu asemptomatik
- Rekiirren ciddi enfeksiyong.b ¢

* Baslangig¢ta ve 6-12 ayda bir taranmasi
* immiinglobulin replasman tedavisi v.b




CD 20 antikorlari : Rituximab, Ofatumumab,
Obinutuzumab, Ocrelizumab

Group Agent Risk of Risk of HSV and VZV  Risk of PCP (anti- Risk of HBV reactivation Risk of CMV Other infections to
neutropenia (anti-herpesvirus Pneumocystis (prophylaxis warranted infection be considered
prophylaxis prophylaxis for HBsAg+ / HBsAg- (monitoring
warranted) warranted) anti-HBc+) warranted)
CD20- Rituximab Yes ND (consider in Possible (consider i ND, symptom- PML, HCV,
targeted hematological concomitant based approach | enteroviral infections
agents malignancies corticosteroid in hematological
depending and therapy) malignancies
concomitant therapy
Obinutuzumab Potentially ND (consider ND, consider ND, probably yes / yes ND, symptom- Enteroviral infections
yes depending on depending on based approach
underlying disease underlying disease in hematological
and concomitant and concomitant malignancies
therapy) therapy
Ofatumumab Yes ND (consider ND, consider Yes / yes ND, symptom-
depending on depending on based approach
underlying disease underlying disease in hematological
and concomitant and concomitant malignancies
therapy) therapy
Veltuzumab Potentially ND (consider if ND, possibly as ND, probaahes N
yes hematological rituximab
malignancies No6tropeni = Hepsi ile gelisebilir
depending and . . ope
SRR HBV = Hepsi ile gelisebilir

concomitant therapy)
PCP -> Rituksimab i¢in KS,KT ile komb.

ESCMID Study Group for Inf 8\ LA'2 => Higbiri i¢in kesin 6neri yok

an Infectious Diseases perspé




HBsAg +/anti-HBc+ HBsAg -/anti-HBc+* m

Yiiksek risk B hiicre deplesyonu yapan ajanlar (rituximab, ofatumumab) B hiicre deplesyonu yapan ajanlar (rituximab,
(HBVr >%10) ofatumumab
Antrasiklin deriveleri (doxorubicin, epirubicin)
Profilaksi
Orta (10-20 mg/giin) veya yiiksek doz prednizon (>20
mg/glin) 4 hafta
Orta risk TNF-alfa tedavisi (etanercept, adalimumab, certolizumab, TNF-alfa tedavisi (etanercept, adalimumab, certolizumab,
(HBVr % 1-10) infliximab) infliximab)
Sitokin veya integrin inhibitorleri (abatacept, ustekinumab,  Sitokin veya integrin inhibitorleri (abatacept,
natalizumab, vedolizumab) ustekinumab, natalizumab, vedolizumab)
Profilaksi
Tirozin kinaz inhibitorleri (imatinib, nilotinib) Tirozin kinaz inhibitorleri (imatinib, nilotinib) Preemptif
Diisiik doz steroid (<10 mg/glin prednisone), 4 haftalik Orta doz (10-20 mg/glin) veya yiiksek doz prednizon (>20
tedavi mg/glin) 4 hafta
Antrasiklin deriveleri (doxorubicin, epirubicin)
Diistik risk Immunsupresif ajanlar (azathioprine, 6-mercaptopurine, Immunsupresif ajanlar (azathioprine, 6-mercaptopurine,
(HBVr < %1) methotrexate) methotrexate) ) ]
Profilaksiye
intra-artikiiler kortikosteroidler intra-artikiiler kortikosteroidler gerek yok

1 hafta sureli herhangi bir dozda oral steroid tedavisi
1 hafta sureli herhangi bir dozda oral steroid tedavisi

Disuk doz 4 haftalik steroid (<10 mg prednison)
AGA Guideline, Gastroenterology 2015



CD 20 Antikorlari vs HBV

HBsAg +
HBsAg - / Anti-HBc +

(v ETV, TDF, TAF N

v' Tedavi bitiminden sonra en az 12 ay
(rituksimab icin 18 ay) antiviral

v Antiviral kesildikten sonra 3-6 ayda bir

\ tailfig(en_az E\-/”) Y,

EASL, 2017



Monoklonal Antikorlar (MAB) ve PML

and Samir Dalia, MD"'*?

Review
Cancer Control
. . 2017, Vol. 24(4) 1-9
Progressive Multifocal Leukoencephalopathy a7
and Monoclonal Antibodies: A Review O T I
journals.sagepub.com/home/ccx
®SAGE

Chandrashekar Bohra, MD"%?, Lubomir Sokol, MD, PhD"??,

Table 2. Incidence of PML in Different Populations.

Clinical Entity Incidence (Post 1996)
General population | per 200 000

HIV |.3 per 1000
Natalizumab (HIV negative) | per 1000

Rituximab (HIV negative) | per 32 000

*[ Brentuximab vedotin: PML riski ]j

MAB tedavisi PML riskini artirir
Tarama ONERILMEZ (Natalizumab haric)

Norolojik semptomu olan hastalarda
PML ayirici tanida dustiinilmelidir




CD52 antikorlari: Alemtuzumab

Group Agent Risk of Risk of HSV and VZV  Risk of PCP (anti- Risk of HBV reactivation Risk of CMV Other infections to
neutropenia (anti-herpesvirus Pneumocystis (prophylaxis warranted infection be considered
prophylaxis prophylaxis for HBsAg+ / HBsAg- (monitoring
warranted) warranted) anti-HBc+) warranted)
CD52- Alemtuzumab Yes J Yes J Yes J Yes / prophylaxis v Yes J IFI, BK and JC J
targeted (MabCampath‘m} monitoring polyomaviruses
agents reactivation

Alemtuzumab No Yes No (lower dose, no Probably yes / prophylaxis No HPV, TB, listeriosis,
Lemtrada®) need of additional or monitoring candidiasis
immunosuppression)

-

« NOTROPENi * IFI
« HSV/VzVv * BK, Poliyoma reak.
 PCP  HPV

* HBV - 1B
cmV LISTERYOZ




PCP Onleme Rehberi, ECIL 2017

Table 1. ECIL guidelines in haematology patients at risk of Pneumocystis pneumonia: indication and duration of prophylaxis

Adults Children
Indication for
prophylaxis disease/condition duration of prophylaxis disease/condition duration of prophylaxis
Main (A) ALL from induction to end of maintenance  ALL from induction to end of maintenance
allogeneic HSCT from engraftment to >6 months and as allogeneic HSCT from engraftment to =6 months and as

gPITaS IMMUNOSUPPression TS emaging long as immunosuppression is ongoing
>6 months after completion of treatment \emtuzumab

>6 months after completion of JCID, WAS, X-linked agammaglobulinaemia, life-long or until restoration of

s alemtuzumab

— fludarabine/cyclophosphamide/

rituximab HLA II combined immunodeficiency underlying defect
steroids (>20 mag/day prednisone for steroids (>0.4 mg/kg or 16 mg/day for
4 weeks) >1 mogt
Optional (B) Lymphoma treated with R-CHOP14 or AML ESGICH-2018 ve NCCN-ZO 19
escalated BEACOPP i I .
nucleoside analogues (fludarabine, solid turr G o @ P rofilaksisi suiresi: Tedavi

cladribine, mycophenolate mofetil)
radiotherapy for brain tumours/
metastasis+ high-dose steroids

kesildikten sonra 2-6 ay veya CD4
sayisi > 200 hc/ml olana kadar

HLA, human leucocyte antigen; SCID, severe combined immunodeficiency; WAS, Wiskott-Aldrich syndrome.



PCP - Profilaksi

* Ilk secenek:

* TMP-SMZ (% 91 etkili) e PCPV

 Bakteriyel etkenler

i * Tok |
 Alternatif: oksoplazma v
* Listeryoz v/

* Pentamidin, 300 mg/ay, inhale . Nokardiyoz v
* Dapson, 100 mg/gtin, oral
* Atovaquon, 1500 mg/giin, oral siisp.

* Hematolojik malignite: Overall mortaliteyi dusurmez



HBV Profilaksisi

/
. i F HEPATITIS B VIRUS (HBV), HEPATITIS C VIRUS (HCV), AND HUMAN IMMUNODEFICIENCY VIRUS (HIV)
AIIo.jenlk HSCT REACTIVATION OR DISEASE
[ ]
Ant!CDZO THERAPY CONSIDERATIONS%3  ANTIVIRAL THERAPY SURVEILLANCE
[ ]
AntiCD52 Consult with an expert in

Antivirals™c¢ At least 6-12 months

hepatitis treatment to determine L p r :
Hoive——" [ossible anviralprophyiaxis | — | Entecavir (referied) | L foiown cenciusior
HBsAg (+) P « Consider delayed transplant ) e ng
Anti-HBc (+) if active infectionb?
Artan HBV DNA g
V. . :
o N7 . ' Monitor alanine
HCV, and HIV prior * Consider concomitant or
to induction of Hg;:“v o . sequential anti-HCV and |—— Refer to HCV guidelines9d —» ;gc‘%tﬁa:rs':g;at;f UO\:'ILa"d
immunosuppressive P cancer therapy clinically indi cate)cli
therapy (IST) or
chemotherapy
HIV viral load monitoring during
Consult ID/HIV expert to therapy as clinically indicated
Hcl:éitlv g~ adjust dosing and regimens [—— Antiretroviral therapy ——|(See NCCN Guidelines for
P in context of cancer therapy Cancer in People Living with
HIV)

NCCN, 2019



HSV ve VZV Profilaksisi

PREVENTION OF HERPES SIMPLEX VIRUS (HSV) AND VARICELLA ZOSTER VIRUS (VZV) REACTIVATION OR DISEASE®

steroid treatment

OVERALL INFECTION| DISEASE/THERAPY VIRAL ANTIVIRAL MINIMUM DURATIONY
RISK IN PATIENTS EXAMPLES INFECTION or | PROPHYLAXIS
WITH CANCER? REACTIVATION
Low » Standard chemotherapy HSV None unless prior | During active therapy including periods of
regimens for solid tumors HSV episode neutropenia
Intermediate + Autologous HCT HSV Acyclovir HSV prophylaxis
+ Lymphoma¢ VZV Famciclovir » Consider during active therapy and possibly
* Multiple Myeloma® Valacyclovir longer depending on degree of
e CLLC immunosuppression
* Purine analog therapy (eg, VZV prophylaxis
fludarabine) » Consider for at least 6-12 months after
autologous HCT
High + Acute leukemia HSV Acyclovir HSV prophylaxis during active therapy
» Induction Famciclovir including periods of neutropenia
» Consolidation Valacyclovir
» * Proteasome inhibitors VZV Acyclovir VZV prophylaxis during active therapy
Famciclovir including periods of neutropenia
Valacyclovir
‘ + Alemtuzumab HSV Acyclovir SV prophylaxis
therapy VZV Famciclovir * Minimum of 2 mo after alemtuzumab and
+ Allogeneic HCT Valacyclovir y t" CD4 2200 cells/mcL
GVHD requiring * Prophylaxis should be considered for at

least 1 y after allogeneic HCT

KEY: CLL = chronic lymphocytic leukemia, CMV = cytomegalovirus, GVHD = graft-versus-host disease, HBV = hepatitis B virus, HCT = hematopoietic cell fransplant

NCCN, 2019



CMV Profilaksisi

PREVENTION OF CYTOM

OVERALL INFECTION
RISK IN PATIENTS
WITH CANCER?®

High risk for CMV

EGALOVIRUS (CMV) REACTIVATION OR DISEASE

PREEMPTIVE THERAPY™UYY

DISEASE/ SURVEILLANCE PERIOD®
THERAPY
EXAMPLES

« Typically for at least 1 to 6
Allogeneic months after transplant in
HCT ————| donor or recipient CMV IgG
recipients’ seropositive cases

* GVHD requiring therapy

—»|reactivation

detected of

For a minimum of 2 months
after alemtuzumab

Alemtuzumab

Consider letermovir! as
Prophylaxis — |primary prophylaxis for CMV+
allogeneic HCT recipients

LETERMOVIR
* 240 mg/giin, oral/IV

e Allo-HSCT 0-28 giin
e 100 guin verilir

Infect Dis Clin N Am - (2019) —
https://doi.org/10.1016/j.idc.2019.01.001

ESGICH, 2018:

Preemtif (Profilaksi o0.b)

baslanir

First-line therapy%
CcMmv l’_‘ Valganciclovir (PO)

Gancicloyir (IV)*

Foscarnet (IV)
— |Or
Cidofovir (IV)

En az 2 hf tedavi ve CMV

saptanamaz olana kadar tedavi

NCCN, 2019
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CD52 antikoru: Alemtuzumab

Overall Infection
Risk in Patients
with Cancer?®

Disease/Therapy Examples

Fever & Neutropenia Risk

(See FEV-2)

Antimicrobial Prophylaxisd

Low

» Standard chemotherapy regimens for
most solid tumors
» Anticipated neutropenia less than 7 d

Incidence low

+» Bacterial - None
* Fungal - None
+ Viral - None unless prior HSV episode

Intermediate

» Autologous HCT

* Lymphoma®

* Multiple myeloma®

*CLL®

* Purine analog therapy (ie, fludarabine,
clofarabine, nelarabine, cladribine)

* Anticipated neutropenia 7-10 d

Incidence usually high,
significant variability may exist

» Bacterial - Consider fluoroquinolone
prophylaxis during neutropenia®

* Fungal - Consider prophylaxis during
neutropenia and for anticipated mucositis
(See INF-2); consider PCP prophylaxis (See
INF-6)

+ Viral - During neutropenia and longer
depending on risk (See INF-3, INF-4, INF-5)

HighP

*» Allogeneic HCT including cord blood
* Acute leukemia

» Induction

» Consolidation/maintenance

* Alemtuzumab theragx
. reated wi Igh-dose steroids

(>20 mg daily)
* Anticipated neutropenia
greater than 10 d

Incidence usually high,
significant variability may exist

» Bacterial - Consider fluoroquinolone
prophylaxis during neutropenia®

* Fungal - Consider prophylaxis during
neutropenia (See INF-2); consider PCP
prophylaxis (See INF-6)

« Viral - During neutropenia and longer
‘depending on risk
(See INF-3, INF-4, INF-5)

KEY: CLL = chronic lymphocytic leukemia, GVHD = graft-versus-host disease, HCT = hematopoietic cell transplant, HSV = herpes simplex virus, PCP = pneumogcystis pneumonia

NCCN, 2019



CD52 antikoru: Alemtuzumab

* PCP profilaksisi

o HSV /VZV profilaksisi

* CMV preemptif tedavi

« HBV reaktivasyonu acgisindan DiKKAT

» HCV reaktivasyonu acisindan DIKKAT !

* NoOtropeni sirasinda bakteriyel, viral ve fungal profilaksi
 HPV acisindan yillik tarama

* Hijyenik ve glivenli gida (listeriozis, toxoplazmozis vs)

* TB acisindan taranmali

ESGICH Consensus Document (Agents targeting lymphoid cells surface antigens : CD19, CD20 and CD52),
10.1016/j.cmi.2018.02.003



CD30 antikoru: Brentuximab vedotin (BV

Table 1 Summary of drug characteristics, reported infectious complications and ECIL recommendations for clinical practice

Class of agents Agent Impact on immune system Infectious events ECIL recommendations
AntlkO r-l|a§ konjugatl (ADC) Blinatumomab B-cell aplasia: hypogammaglobulinemia; No clear evidence of increased infection *Consideration of 1gG substitution
e PPt ke St o)
Anti-CD30 antibody Brentuximab vedotin Poorly defined. ‘mpairment of memory cell Pneumocystis pneumonia; CMV and *CMYV monitoring; ()
generation and surv. l: transient neutropenia HBV reactivation; JC virus-associated *No routine systemic antimicrobial
PML prophylaxis:
*High alertness to PML
Immune checkpoint Ipilimumab (ant-CTLA4); No direct immunosuppression Frequent immune-related auto- *High alertness to infections if anti-
inhibitors Nivolumab, pembrolizumab, inflammatory complications: infections  inflammatory/immunosuppressive
atezolizumab and others (anti- to anti-inflap e/ coonts aze rasaizad.
PD-1/anti-PD-L1) : npre

Cok iyi tanimlanmamis
* Hafiza hiicrelerini etkiliyor?

Bruton Tyrosine Kinase  Ibrutinib Toll-like receptor-mediated recognition of Slight increas: . . ..
Inhibitor infectious agents:; vird infecion ~ ®  TB - Listeria agisindan belirgin
Maturation, recruitment and function of innate pretreated pati e B e e . .
immune cells, including neutrophils, Cerebral aspel |I|§k| gOSterllememls

monocytes and macrophages: Regulation of  for lymphoma . .
NLRP; inflammasome activation | * cMmv |2|em|

= — A aase wy
prophylaxis
Phosphatidylinositol- 3-  Idelalisib Decrease in number and function of regulatory Slight increase in Pneumocystis *Anti-Pneumocystis prophylaxis (see
kinase inhibitor T cells; pneumonia label):
Inhibition of NK cell and neutrophil *Check CMV serostatus and consider
inflammatory response; CMYV monitoring;
Neutropenia At signs of infection, consider
immune-related adverse reaction
Histone deacetylase Vorinostat, panobinostat, Inhibition of toll-like receptor-mediated No clear evidence of increased infection *HBV screening, consideration of
inhibitors romidepsin dendritic cell and macrophage function rate antiviral prophylaxis in HBsAg- or
(sensing, phagocytosis, cytokine production, anti-HBc-positive patients
adhesion)
mTOR inhibitors Sirolimus, temsirolimus, Inhibition of T-cell proliferation, antigen- No clear evidence of increased infection *High alertness of infections;
. everolimus presenting cells, B cells, neutrophil rate *No routine antimicrobial
ECIL 2019. Leukemia granulocytes prophylaxis;

https://doi.org/10.1038/s41375-019-0388-x *At siens of pulmonarv infection.



CD30 antikoru: Brentuximab vedotin (BV)

* HSV / VZV olgulari var, ancak acik bir iliski ?

e Tek basina kullanimda rutin PCP profilaksisi GEREKMEZ (PCP nadir). BV + es
zamanl diger kemoterapotikler ile gerekebilir

* ECIL: CMV monitorizasyonu

 Kuzey Amerika Rehberi: CMV |Ie uyumlu semptomlarm varllgmda CMV
akla gelmelidir, ancak prz ez

Antimikrobiyal profilaksi ile

* PML ile uyumlu yeni ba; ilgili spesifik oneri YOK C virus
akla gelmelidir



ECIL 2019. Leukemia
https://doi.org/10.1038/s41375-019-0388-x

Immiin Checkpoint Inhibitérleri

Anti-CD30 antibody

Immune checkpoint
inhibitors

Bruton Tyrosine Kinase
Inhibitor

Phosphatidylinositol- 3-
kinase inhibitor

Histone deacetylase
inhibitors

mTOR inhibitors

Janus kinase inhibitor

Brentuximab vedotin

Ipilimumab (anti-CTLA4);
Nivolumab, pembrolizumab,
atezolizumab and others (anti-

PD-1/anti-PD-L1)

Ibrutinib

Idelalisib

Vorinostat, panobinostat,
romidepsin

Sirolimus, temsirolimus,
everolimus

Ruxolitinib

N

Poorly defined: impairment of memory cell
generation and survival; transient neutropenia

No direct immunosuppression

Pneumocystis pneumonia; CMV and

HBYV reactivation; JC virus-associated

PML

Frequent immune-related auto-

inflammatory complications: infections

due to ant-inflammatory/
imoumacunpressive agents

Yeni bir terapotik kavram

Onaylh iki tane ¢ekpoint var

* Anti-CTLA4

* Anti-PD-1/Anti-PD-L1

Decrease in number and function of regulatory
T cells;

Inhibition of NK cell and neutrophil
inflammatory response;

Neutropenia

Inhibition of toll-like receptor-mediated
dendritic cell and macrophage function
(sensing, phagocytosis, cytokine production,
adhesion)

Inhibition of T-cell proliferation, antigen-
presenting cells, B cells, neutrophil
granulocytes

Inhibition of dendritic cell and CD4™ T-cell
function;

Reduction of regulatory T cells:

NK cell inhibition

ients:

rgillosis in patients treated
a with brain involvement

Slight increase in Pneumocystis
pneumonia

No clear evidence of increased infection

rate

No clear evidence of increased infection

rate

Marginally increased risk of
opportunistic infections:
Occasional HBV reactivation

e in bacterial, fungal and
1s, particularly in heavily

*CMV monitoring;

*No routine systemic antimicrobial
prophylaxis:

*High alertness to PML

*High alertness to infections if anti-
inflammatory/immunosuppressive
agents are required;

*Pneumocystis prophylaxis if
glucocorticosteroid medication
exceeds 3—4 weeks

*Update protective vaccinations

*Check CMYV serostatus and consider
CMYV monitoring;

*At signs of infection, consider
immune-related adverse reaction

*HBV screening, consideration of
antiviral prophylaxis in HBsAg- or
anti-HBc-positive patients

*High alertness of infections;

*No routine antimicrobial
prophylaxis:

*At signs of pulmonary infection,
consider immune-related adverse
reaction

*Careful monitoring for infections:
*HBV screening, prophylactic
entecavir in HBsAg- or anti-HBc-
positive patients;

*MTB screening in patients-at-risk



Increased

Agents Fathway Current indications risk of Observations
affected 2 2
infection
( Ipilimumab, CTLA-4 \ Melanoma Variable * No intrinsic increase in the risk of infection
tremelimumab ::> « Increased risk of infection in patients developing irAEs and treated with additional
immunosuppressive (i.e., corticosteroids and/or TNF-a-targeted agents)
Nivolumab, PD-1 or PD-L1 Melanoma, NSCLC, Variable ¢ No intrinsic increase in the risk of infection
pembrolizumab, HNSCC, Hodgkin :> « Increased risk of infection in patients developing irAEs and treated with additional
atezolizumab lymphoma, urothelial immunosuppressive (i.e., corticosteroids and/or TNF-a-targeted agents)

\_

J

carcinoma, bladder
carcinoma, metastatic
RCC, tumor with
microsatellite instability

Alefacept LFA-3/CD2 Plaque psoriasis Minor e No apparent increase in the risk of infection (currently halted for economic reasons,
interaction (currently withdrawn) not safety issues)
» Transient peripheral blood CD4+ T-cell lymphopenia
Natalizumab, a4p1, a4p37 and MS, Crohn’s @sease, Major, » Increased risk of PML associated with the use of natalizumab and efalizumab (no
vedolizumab, aLB2 (CD11a plaque psori il r'ntly cases described so far with vedolizumab)
efalizumab subunit) integrins  withdrawn) * Risk factors for natalizumab-induced PML include pre-treatment JCV serostatus,
anti-JCV IgG antibody index, prior immunosuppression, and duration of treatment
Fingolimod Sphingosine-1- Relapsing-remitting MS Mild » Increase in the risk of opportunistic infections, mainly due to herpesviruses (VZV)
phosphate  Sustained, albeit reversible, peripheral blood lymphopenia (mostly affecting naive
receptor and central memory CD4+ and CD8+ T-cell subsets)
Bortezomib, Ubiquitin MM, relapsed or Major » Increased risk of HZ and respiratory tract infections (including pneumonia)
carfilzomib, proteasome refractory mantle cell Likely increased risk of influenza-related complications
ixazomib pathway lymphoma




Proteozom inhibitorleri :
Bortezomib, carfilzomib, ixazomib

observed (theoretical risk observed (theoretical risk vaccination for VZV- with (val)acyclovir may be considered for
if persistent decrease of  if persistent decrease of seronegative patients selected patients with additional risk
CD4+ T-cell counts) CD4+ T-cell counts) without history of varicella factors (i.e., prolonged high-dose
(at least 1 month before corticosteroid therapy)
starting therapy)
e HZ/su may be considered
for VZV-seropositive
patients aged =50 years
Bortezomib, No May be considered for Yes o Live attenuated varicella [ Antiviral prophylaxis with (val)acyclovir
carfilzomib, selected MM patients with vaccination for VZV- for VZV-seropositive patients during
ixazomib additional risk factors seronegative patients induction therapy and for at least 4
(i.e., prolonged high-dose without history of varicella] weeks after its discontinuation
corticosteroid therapy) (at least 1 month before
starting therapy)
e HZ/su may be considered
for VZV-seropositive
patients aged =250 years

o Seasonal TIV (at least 2
weeks before starting
therapy and annually
thereafter)

e Completed pneumococcal
vaccination series (PCN7
or PCN13 followed by
PPV23) (at least 2 weeks
before starting therapy)
with revaccination 5 years
latter with PPV23




Bruton tirozin kinaz (BTK) inhibitorii: ibritunib

* B-hiicre malignitelerinin tedavisinde kritik 6heme sahip

* Kronik GVHD’de bir veya daha fazla sistemik tedavi sonrasinda
kullanim icin onaylanmis ilk ilac

Bakteriyel, viral ve fungal enfeksiyonlarda




Bruton tirozin kinaz (BTK) inhibitorii: ibritunib

* En sik solunum yolu enfeksiyonlari
v Ciddi pnomoni g.b
v'PCP g.b

e Sporadik firsatci enfeksiyonlar bildirimleri var

 Kriptokok enfeksiyonu (menenjit/dissemine enfeksiyon)
Tuberkuloz (miliyer)

Endemik mikozlar

PML (6ncesinde rituksimab ile tedavi edilenler)

EBV’nin tetikledigi hemofagositik sendrom



Table 1 Summary of drug characteristics, reported infectious complications and ECIL recommendations for clinical practice

Class of agents

Agent

Impact on immune system

Infectious events

ECIL recommendations

CD19-directed CD3
bispecific T-cell engager
Anti-CD30 antibody

Immune checkpoint
inhibitors

Blinatumomab

Brentuximab vedotin

Ipilimumab (anti-CTLA4);
Nivolumab, pembrolizumab,
atezolizumab and others (anti-
PD-1/anti-PD-L1)

B-cell aplasia: hypogammaglobulinemia:
neutropenia

Poorly defined: impairment of memory cell
generation and survival; transient neutropenia

No direct immunosuppression

No clear evidence of increased infection
rate

Pneumocystis pneumonia; CMV and
HBYV reactivation: JC virus-associated
PML

Frequent immune-related auto-
inflammatory complications: infections
due to anti-inflammatory/
immunosuppressive agents

*Consideration of IgG substitution in
case of serious infection

*CMV monitoring;

*No routine systemic antimicrobial
prophylaxis:

*High alertness to PML

*High alertness to infections if anti-
inflammatory/immunosuppressive
agents are required;

*Pneumocystis prophylaxis if
glucocorticosteroid medication

Bruton Tyrosine Kinase
Inhibitor

Ibrutinib

Toll-like receptor-mediated recognition of
infectious agents;

Maturation, recruitment and function of innate
immune cells, including neutrophils,
monocytes and macrophages; Regulation of
NLRP; inflammasome activation

Slight increase in bacterial, fungal and
viral infections, particularly in heavily
pretreated patients:

Cerebral aspergillosis in patients treated
for lymphoma with brain involvement

Phosphatidylinositol- 3-
kinase inhibitor

Histone deacetylase
inhibitors

mTOR inhibitors

Janus kinase inhibitor

ECIL 2019. Leukemia
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Idelalisib

Vorinostat, panobinostat,
romidepsin

Sirolimus, temsirolimus,
everolimus

Ruxolitinib

Decrease in number and function of regulatory
T cells;

Inhibition of NK cell and neutrophil
inflammatory response;

Neutropenia

Inhibition of toll-like receptor-mediated
dendritic cell and macrophage function
(sensing, phagocytosis, cytokine production,
adhesion)

Inhibition of T-cell proliferation, antigen-
presenting cells, B cells, neutrophil
granulocytes

Inhibition of dendritic cell and CD4™ T-cell
function;

Reduction of regulatory T cells:

NK cell inhibition

Slight increase in Pneumc
pneumonia

No clear eviden
rate

No clear evidence of
rate

Marginally increased risk of
opportunistic infections:
Occasional HBV reactivation

*Update protective vaccinations
before ibrutinib treatment;
*Increased alertness to infections;
*At signs of infection, diagnostics
including bacterial, viral and fungal
pathogens:

prophylaxis

\nti-Pneumocystis prophylaxis (see

*No routine antimicrobial
prophylaxis:

*At signs of pulmonary infection,
consider immune-related adverse
reaction

*Careful monitoring for infections;
*HBV screening, prophylactic
entecavir in HBsAg- or anti-HBc-
positive patients;

*MTB screening in patients-at-risk




Bruton Tirozin Kinaz Inhibitori: ibrutinib

iIMMUN SISTEMDEKI ETKiSi ENFEKSIYONLAR ECIL ONERISi
ibrutinib * Dlizenleyici T hiicre sayi ve * PCP'te hafif artis * ibrutinib tedavisi 6ncesi asilari
fonksiyonunda azalma glincellenmeli
* Pnémoni

* NK hicresi ve notrofil * Enfeksiyonlara karsi alert
enflamatuar yanitinin e Beyin tutulumu ile olunmali; Enfeksiyon bulgusu
inhibis. seyreden lenfoma tedavisi varsa bakteri, viral ve mantar

goren hastalarda serebral patojenleri dahil
* Notropeni aspergilloz

* Rutin sistemik antimikrobiyal
profilaksi ONERILMIYOR

Enfeksiyoz komplikasyonlar ilk
https://doi.org/10.1038/s41375-019-0388-x 6 ay sik, siklikla da ilk 2-3 ay

ECIL 2019. Leukemia



Hicre ici sinyal yollari Gzerine etkili ajanlar:
Tirozin kinaz inhibitorleri, mTOR inhibitorleri

Agents Increasgd "s!( of Risk of Ol Risk of PCP s ‘.ﬁ H.BV Observations and recommendations
overall infection reactivation
Imatinib, dasatinib, Modest IFI, HZ, No Yes « Higher risk of infection with dasatinib (particularly after HSCT)
e e i TN TR~ A T T
ponalinia gﬁqhv dg)saar,f;g:ﬁ?”y e Antiviral prophylaxis while on therapy in HBsAg-positive patients
BCR-ABL tirozin * Monitoring for HBV viral load in anti-HBc positive, HBsAg-negative
. e b en e . patients to assess eventual reactivation of occult HBV infection
kinaz inhibtorleri _ . . :
¢ No expected benefit from the universal use of antibacterial,
Vemurafenib, None No No No » No apparent increase in the risk of infection
dabrafenib, e Some of the most common drug-related adverse effects (pyrexia,
encorafenib, fatigue, arthralgia and skin rash) may mimicry an ongoing infection
trametinib,
cobimetinib
selumetinib,
Ibrutinib, Modest PCP, IFI, PML Yes No ¢ Modest increase in the risk of infection (contributing role of prior or
acalabrutinib @ (particularly concurrent therapies or inherent immune defects)
Bruton’s tirozin kinaz IN Presence ¢ No expected benefit from the universal use of antibacterial or
inhibitérleri of additional antifungal prophylaxis
Innipitorieri k factors)

e Anti-Pneumocystis prophylaxis for CLL patients with additional risk

* PML occasionally associated with the use of ibrutinib

Reinwald M et al. 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), Clinical Microbiology and Infection (2018)



Oral fosfotidil kinaz-3 (PK) inhibitorii: idelalisib

PK3
inhibitorleri

Increased risk of
overall infection

Risk of Ol

Risk of HBV
reactivation

Risk of PCP

Observations and recommendations

|delalisib, buparlisib] Major Yes No e Increased risk of Ols and life-threatening adverse events
rigosertib, duvelisib (hepatotoxicity, colitis and pneumonitis).
» o Anti-Pneymocystis prophvlaxis during the course of therapy and
for 2-6 month after its discontinuation
e Monitoring for CMV infection during the course of therapy in CMV-
seropositive patients or in presence of suspected CMV disease
JAK/ S_TfT . » Discontinuation of therapy in presence of suspected pneumonitis
inhibitorleri or arade 3-4 aminotransferase elevation or diarrhoea/colitis.
Ruxolitinib, Major PCP, HZ, Yes Yes ¢ Increased risk of overall infection and Ols
tofacitinib, baricitinik tuberculosis, (particularly «_Screening for chronic HBV infection before starting therapy
CMV, EBV, PML  in presence - : : . ” .
o additional e Antiviral prophylaxis while on therapy in HBsAg-positive patients
risk factors) ¢ Monitoring for HBV viral load in anti-HBc positive, HBsAg-negative
patients to assess eventual reactivation of occult HBV infection
e Screening for LTBI before starting treatment (followed by
appropriate therapy if needed)
mTOR ¢ Anti-Pneumocystis prophylaxis in patients with additional risk
inhibitorleri factors (e.g., high-dose corticosteroids)
Sirolimus, Major HZ, tuberculosis  No Yes e Increased risk of infection in cancer patients, especially in those
everolimus with additional risk factors (i.e., RCC, prior or concomitant cancer
temsirolimus, therapies, delay in wound healing or aphthous stomatitis).
” . , ’ ; ,
therapy (followed by appropriate therapy if needed)
_J Reinwald M et al. 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), Clinical Microbiology and Infection (2018)



Oral fosfotidil kinaz-3 (PK) inhibitorii: idelalisib

INFECTION RISK
IN PATIENTS
WITH CANCER?

High risk for
Pneumocystis jirovecii
(Pneumocystis carinii)

’>

+— Alemtuzumab

DISEASE/THERAPY EXAMPLES

|

— Allogeneic HCT (category 1)

\

— ALL (category 1)

\J

\J

Idelalisib +/- rituximab

Recipie ot prolonged

»|corticosteroidshh or receiving ‘—»
temozolomide + radiation therapy"

Consider (category 2B):

,.|* Recipients of purine analog therapy and

other T-cell-depleting agents |
» Autologous HCT =

DURATION OF
PROPHYLAXIS

For at least 6 mo and while
receiving IST

Throughout anti-leukemic
therapy

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

At least through
active treatment

Until CD4 count is greater
than 200 cells/mcL

3-6 mo after transplant

ANTIPNEUMOCYSTIS
PROPHYLAXIS99

TMP/SMX (preferred)
(category 1))

or

Atovaquone,
dapsone, pentamidine
(aerosolized or IV) if
TMP/SMX intolerantkk

NCCN, 2019



Oral fosfotidil kinaz-3 (PK) inhibitorii: idelalisib

* Antimikrobiyal profilaksi 6nerisi YOK

* PCP profilaksisi VAR b B Tedavisi sirasinda ve kesilmesinden
| sonra 2-6 ay TMP-SMZ profilaksisi

» CMV monitorizasyonu =) CMV serolojisi bakilmal

CMV PCR takibi: En azindan 4 hf da
Artis: Gansiklovir/valgansiklovir




MTOR inhibitors:
Sirolimus, temsirolimus, everolimus

ECIL: enfeksiyon risk artisi icin
kesin kanit yok diyor

* Enfeksiyon riskinde artis: kanser zemininde diger RF olanlarda var

* Antibakteriyel, antiviral, anti-PCP profilaksi 6nerisi YOK

e HBV risk artisi VAR ‘ | HBV taranmali, gerekiyorsa |
! tedavi edilmeli

o LTBI'ye DIKKAT ==

Tedavi baslanmadan taranmali

Reinwald M et al. (ESGICH) Consensus Document Clinical Microbiology and Infection (2018)



Ruxolitinib

e JAKs inhibitoru

* Ruxolitinib: IL-1b, IL-6 ve TNF-alfa down regulasyon:
miyelofibrozun konstitlisyonel semptomlarini h=*



JAK/STAT inhibitorleri:

Ruxolitinib, tofacitinib, baricitinib

Increased risk of

Risk of HBV

inhibitorleri

Reinwald M et al. (ESGICH) Consensus Document Clinical Microbiology and Infection (2018)

Agents ¢ : Risk of Ol Risk of PCP Sl Observations and recommendations
overall infection reactivation
Idelalisib, buparlisib, Major IFI, PCP, CMV Yes No e Increased risk of Ols and life-threatening adverse events
rigosertib, duvelisib (hepatotoxicity, colitis and pneumonitis).
e Anti-Pneumocystis prophylaxis during the course of therapy and
for 2-6 month after its discontinuation
Ras/PI3K/Ak
as/ 3 / t/ Monitoring for CMV infection during the course of therapy in CMV-
mTOR seropositive patients or in presence of suspected CMV disease
inhibitorleri Discontinuation of therapy in presence of suspected pneumonitis
or arade 3-4 aminotransferase elevation or diarrhoea/colitis.
» Ruxolitinib, Major PCP, HZ, Yes Yes Increased risk of overall infection and Ols
tofacitinib, baricitinib tuberculosis, (particularly Screening for chronic HBV infection before starting therapy
CMV, EBV, PML ¢ in presence - : . . . :
5f additional Antiviral prophylaxis while on therapy in HBsAg-positive patients
risk factors) Monitoring for HBV viral load in anti-HBc positive, HBsAg-negative
patients to assess eventual reactivation of occult HBV infection
Screening for LTBI before starting treatment (followed by
appropriate therapy if needed
JAK/STAT RP & )
o . Anti-Pneumocystis prophylaxis in patients with additional risk
inhibitorleri factors (e.g., high-dose corticosteroids)
Sirolimus, Major HZ, tuberculosis No Yes Increased risk of infection in cancer patients, especially in those
everolimus with additional risk factors (i.e., RCC, prior or concomitant cancer
temsirolimus, therapies, delay in wound healing or aphthous stomatitis).
Screening for chronic HBV infection and LTBI before starting
mTOR therapy (followed by appropriate therapy if needed)

No expected benefit from the universal use of antibacterial,
antiviral or anti-Pneumocystis prophylaxis



Ruxolitinib

* HBV reaktivasyon riski
* HBV-seropozitiflerde antiviral (entekavir, tenofovir)

* HBV seronegatif = CDC asilama sonrasi anti-HBs kontrolQ,
immunsupreselerde ve yuksek riskli gruplarda yillik asilama

* TB riskini:
* TB acisindan oyku alinmal

* Epidemiyolojik RF mevcutsa (6ykusi, endemik alanlar, endemik bolgelerde
geziler) latent TB taramasi

 PPD veya (tercihen) IGRA (yani Quanti-FERON testi) taranmali
* Ozellikle ilk 6 ay



Table 1 Summary of drug characteristics, reported infectious complications and ECIL recommendations for clinical practice

Class of agents

Agent

Impact on immune system

Infectious events

ECIL recommendations

CDI19-directed CD3
bispecific T-cell engager
Anti-CD30 antibody

Immune checkpoint
inhibitors

Bruton Tyrosine Kinase
Inhibitor

Phosphatidylinositol- 3-
kinase inhibitor

Histone deacetylase
inhibitors

mTOR inhibitors

Janus kinase inhibitor

ECIL 2019. Leukemia
https://doi.org/10.1038/s41375-019-0388-x

Blinatumomab

Brentuximab vedotin

Ipilimumab (anti-CTLA4);
Nivolumab, pembrolizumab,
atezolizumab and others (anti-
PD-1/anti-PD-L1)

Ibrutinib

Idelalisib

Vorinostat, panobinostat,
romidepsin

Sirolimus, temsirolimus,
everolimus

Ruxolitinib

B-cell aplasia: hypogammaglobulinemia:
neutropenia

Poorly defined: impairment of memory cell
generation and survival; transient neutropenia

No direct immunosuppression

Toll-like receptor-mediated recognition of
infectious agents;

Maturation, recruitment and function of innate
immune cells, including neutrophils,
monocytes and macrophages; Regulation of
NLRP; inflammasome activation

Decrease in number and function of regulatory
T cells;

Inhibition of NK cell and neutrophil
inflammatory response;

Neutropenia

Inhibition of toll-like receptor-mediated
dendritic cell and macrophage function
(sensing, phagocytosis, cytokine production,
adhesion)

Inhibition of T-cell proliferation, antigen-
presenting cells, B cells, neutrophil
granulocytes

Inhibition of dendritic cell and CD4™ T-cell
function;

Reduction of regulatory T cells:

NK cell inhibition

No clear evidence of increased infection
rate

Pneumocystis pneumonia; CMV and
HBYV reactivation; JC virus-associated
PML

Frequent immune-related auto-
inflammatory complications: infections
due to anti-inflammatory/
immunosuppressive agents

Slight increase in bacterial, fungal and
viral infections, particularly in heavily
pretreated patients:

Cerebral aspergillosis in patients treated
for lymphoma with brain involvement

Slight increase in Pneumocystis
pneumonia

No clear evidence of increased infect
rate

No clear evidence of increased infection
rate

Marginally increased risk of
opportunistic infections:
Occasional HBV reactivation

*Consideration of 1gG substitution in
case of serious infection

*CMV monitoring;

*No routine systemic antimicrobial
prophylaxis:

*High alertness to PML

*High alertness to infections if anti-
inflammatory/immunosuppressive
agents are required;

*Pneumocystis prophylaxis if
glucocorticosteroid medication
exceeds 3—4 weeks

*Update protective vaccinations
before ibrutinib treatment;
eIncreased alertness to infections;
*At signs of infection, diagnostics
including bacterial, viral and fungal
pathogens:

*No routine systemic antimicrobial
prophylaxis

*Anti-Pneumocystis prophylaxis (see
label):

*Check CMV serostatus and consider
CMYV monitoring;

*At si =

e-related adverse reaction

*HBV screening, consideration of
antiviral prophylaxis in HBsAg- or
nti-HBc-positive patients

*High alertness of infectionc
*No routine antimicrobia®
prophylaxis;
*At signs of pulmonary mna
consider immune-related adverse
reaction

«Careful monitoring for infections:
*HBV screening, prophylactic
entecavir in HBsAg- or anti-HBc-
positive patients;

*MTB screening in patients-at-risk




Venotoclax

* Venetoclax—> Potent ve spesifik anti-apoptotic BCL-2 protein inhib.
* BCL-2 proteini apopitozise direncli KLL hticrelerine yol acar

* B-KLL tek basina ve AML'de yogun KT tolere edemeyen yaslilarda
dusuk doz sitarabin veya azasitidin ile

* Tek immunsupresif etkisi sitopenidir
* Tedavinin ilk 3 ayinda nétropeni
* Gercek enfeksiyon riski bilinmiyor

ECIL 2019. Leukemia
https://doi.org/10.1038/s41375-019-0388-x



BCL2 inhibitor - Venetoclax

Table 2
Suggested prophylaxis by treatment regimen

Disease Treatment Regimen Prophylaxis Recommended?
Bacterial CMV | HSV/VZV | IF] | PCP

AML induction and consolidation
AML Azacitidine, Decitabine

*Acacug — .
ALL induction and consolidation w KLL 9 Tek ba§|na

ALL induction and consolidation IFI prOfiIa kSiSi yOk
+ TKI

ALL Imatinib + steroids
Dasatinib + steroids . .
Blinatumomab ® AML% Azasitidin ile kombine
CD19 CAR-T . . .
MDS Azacitidine, Decitabine |FI proflla ksisi var
Purine analogues (FCR) . c .
Chlorambucil + Rituximab Ba kte r|ye| p r0f| Ia kSl var
Bendamustine + Rituximab
CLL Ibrutinib

Venetoclax

Idelalisib

Alemtuzumab

Imatinib

* Posakonazol ile kombine
kullaniminda venetoclax dozu % 75
azaltilmali

cani

Atkins S et al. Chemotherapy and Beyond. Infections in the Era of Old and New Treatments for Hematologic
Malignancies.Infect Dis Clin N Am - (2019) -—https://doi.org/10.1016/].idc.2019.01.001

ECIL 2019. Leukemia
https://doi.org/10.1038/s41375-019-0388-x



TNF inhibitorleri:

Infliximab, Adalimumab,Certolizumab, Golimumab, Etanercept

* Tuberkuloz ve diger granulomatoz enfeksiyonlar: 2-4 kat artis
* Hiicre ici bakteri enf (L. monocytogenes veya Salmonella spp)

* Viral enfeksiyonlar (HBV, VZV, JCV)

* Invaziv fungal enfeksiyonlar (nétropeni)



LTBE taramasi

TB ac¢isindan takip ?

Anti-TNF Kullanan Hastalarda Tiiberkiiloz
Rehberi, THSK 2016 10T IGST

Koruma tedauvisi: | | l l l
SayINH Negatif  Pozitif Pozitif ~ Belirsiz  Negatif —
4 ay RIF l l

1-3 hafta sonra TOT tekran il

{Booster) veya IGST T

. |

Negatd Pozitaf Poritil Negatif

| |

_— Klinik karar* Koruma tedavisi Klinik karar*

- —

e, )



Akig Somalan: ' :
ANTI-TNF TEDAVI ALAN HASTALARDA TB

TB agisindan takip ? vNETivi

Anti-TNF tedavi karari alinan hasta

!

Anti-TNF Kullanan Hastalarda Tiiberkiiloz ] Th hastalc srasormas: yap L.
Reh beri’ TH S K 2016 Anamnet, 1k musyene, thoifer him gersking sasteryniog we dyger teticaier |

=
-

ikisinin ayriminda TDT veya IGRA
kullaniimaz

v’ Aktif TB dislanmali e e

{TDT T
(Uhusal rehbere uygun) {TDT weya WG5T)

v'  Aktif TB=> Tedavi tamamlanmadan anti-TNF e e
tedavi baslanmamali : |

Konema tedavisi vermaden Kofumi tRdavisl ver

v" Anti-TNF kesildikten sonra en az 6 ay takip | ‘

Koruma tedavisinin

v" Anti-TNF baslanan hastalar asemptomatik
olsalar bile TB acisindan
.. ! l
v' 6 ayda: Anamnez, FM, radyoloji S g g

(¥ kda ir}

v" Yilda: LTBI kontrolii cmiah--a |

TH saptond: POt —— KOoruma ledavis: ver

baglangioindan 1 ay sonra*®

“hisnal duremiarda hastamn tedavisinden beliienen yarar ve olas rekier degedendirilerel TB tedavisinin teeglangsg
di@inerni sonunda antl-THF tedavinin baglamatena karer verbsbili
*= Clelol organ tutulurmu ve hayati tehdit eden duremiaeda her i tedasi ey zamand claral bagbenetib




TNF inhibitorleri

* Kronik hepatit B a¢isindan tarama:
* HBsAg pozitif = Antiviral tedavi
* HBsAg- / antiHBc + = Viral ylk takibi, gerekirse tedavi

* Bakteriyel profilaksi, antifungal profilaksi ve PCP profilaksi GEREKMEZ

* Pnomokok ve influenza asisi



Kompleman komponent C5 antagonisti:
Eculizumab

Membran atak

£ Neisseria s
kompleks olusumunun ) PP

* S. pneumoniae
| * H. influenzae

inhibisyonu

Invaziv meningokok
10.000 kat fazla

Invaziv meningokokal hastalik

Dissemine gonokok enfeksiyonu



HBV Tarama ve Yonetimi

/ + Alemtuzumab (anti-CD52)
* HDAC inhibitérleri
* Sirolimus, everolimus (mTOR inhib.)

* Natalizumab, vedolizumab (integrin inhib.)
. *Anti-TNF inhib

" Hepatitis B Screening and Management Recommendations

High-Risk Regimen: * Antiviral therapy

- Imatinib/Dasatinib/Nilotinib HBsAg+/anti-HBc+ *  Monitor HBV viremia with PCR

- Rituxumab (or other mAb CD20) *  Monitor liver enzymes

- Ruxolitinib * Hepatology consultation

OR
High-Risk Patient: ¥ . p: .
*  From an endemic area (>2% HBV *  Monitor HBV viremia witk Rituksimab,
prevalence) * Monitor liver enzymes Ofatumumqb

*  HBV+ sexual or household contact ronsider antiviral therapy
+  HIV+ HBsAg-/anti-HBc+ regimen high risk for reactivation
* Intravenous drug use ronsider hepatology consultatio
* Men who have sex with men

Fig. 1. Screening and management recommendations for e T e e e

* HBV DNA pozitiflesirse, HBsAg
seroreversiyonu olursa hemen tedavi

Atkins S et al. Chemotherapy and Beyond. Infections in the Era of Old and New Treatments for Hematologic
Malignancies.Infect Dis Clin N Am - (2019) -—https://doi.org/10.1016/j.idc.2019.01.001



HBV Profilaksisi

* PROFILAKSI : 1-3 hf 6nce baslanmali, en gec immiinsipresif tedavi ile
birlikte

* ILAC: ETV / TDF / TAF

* SURESI: immunsiipresyon kesildikten sonra 1 yil daha (Ritux 18 ay)
* Immiinsupresyon kesilmeyenlerde profilaksiye devam edilmelidir

Aygen B et al. Turk J Gastroenterol. 2018 May; 29(3): 259-269.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6284666/

Table 2

Suggested prophylaxis by treatment regimen

Disease

Treatment Regimen

Bacterial

AML

AML induction and consolidation

Azacitidine, Decitabine

Veneloclax + Azacitidine

ALL

ALL induction and consolidation

ALL induction and consolidation
+ TKI

Imatinib + steroids

Dasatinib + steroids

Blinatumomab

CD18 CAR-T

MDS

Azacitidine, Decitabine

CLL

Purine analogues (FCR)

Chlorambucil + Rituximab

HSV/VZV

CMV ‘de profilasi YOK

Bendamustine + Rituximab

Ibrutinib

Venetoclax

Idelalisib

Alemtuzumab

cML

Imatinib

Dasatinib

High Grade
Non- Hodgkin
Lymphomas

R=-CHOP/CHOP

R-DHAP, R-ICE

DA-R-EPOCH

R-HyperCVAD

CD19 CAR-T

Ibrutinib

Hodgkin

ABVD

A-AVD (Brentuximab + AVD)

Escalated BEACOPP

Brentuximab

Nivolumab/Pembrolizumab

Low Grade
Non- Hodgkin
Lymphomas

Rituximab monotherapy

R-CVP

BR

Myeloma

RD

RVD/KRD

Lenalidomide maintenance

Bortezomib maintenance

Daratumumab

VDT-PACE

MPN

Ruxolitinib

Consider for multiply
relapsed disease or
susceptible host® during
nanode of newutron anda

Not recommended

Atkins S et al. Chemotherapy and Beyond. Infections in the Era of Old and New Treatments for Hematologic
Malignancies.Infect Dis Clin N Am - (2019) -—https://doi.org/10.1016/j.idc.2019.01.001



Recommended Adult Immunization Schedule by Medical Condition and Other Indications
Table 2

United States, 2019

IV infection End-stage
Vaccine CD4 count c:nip:::::nt renal IunHe:lnse‘:se Chronic liver Diabetes Health care | Men who have
deﬂflencles disease, on alci hollsm" disease persormei2 sex with men
infection) 00 1 2200 ‘ hemodialysis
IV or RIV 1 dose annually
LAIV - CONTRAINL}CATED PRECAUTION 1 dose annually
Tdap or Td 3 dﬁ;::c:‘h 1 dose Tdap, then Td booster every 10 yrs
MMR CONTRAINDICATED 1 or 2 doses depending on indication
VAR CONTRAINDICATED 2 doses

RZV (preferred) DELAY I 2 doses at age 250 yrs

ZVL TRAINDICATED . 1 dose at age 260 yrs
HPV Female ' 3 doses througk age 26 yrs 2 or 3 doses through age 26 yrs
HPV Male 3 doses througl|age 26 yrs 2 or 3 doses through age 21 yrs m":’;'zg:‘;; yis
PCV13 1 dose
PPSV23 I 1, 2, or 3 doses depending on age and indication
HepA ' " 2 or 3 doses depending on vaccine
HepB I 2 or 3 doses depending on vaccine
MenACWY I 1 or 2 dot es depending on indication, then booster every 5 yrs if risk remains
MenB PRECAUTI({[ " 2 or 3 doses depending on vaccine and indication
3 doses HSCT?
Hib etk by " 1 dose
Recommended vaccination for adults Recomvnended vaccination Precaution—vaccine might Delay vaccination until Contraindicated—vaccine D No recommendation
who meet age requirement, lack = vor adults with an additional be indicated If benefit of after pregnancy If should not be administered
documentation of vaccination, or lack risk factor or another protection outweighs risk of vaccine Is indicated because of risk for serlous
evidence of past Infection indication adverse reaction adverse reaction

1. Precaution for LAIV does not apply to alcoholism. 2. See notes for Influenza; hepatitis B; measles, mumps, and rubella; and varicella vaccinations. 3. Hematopoletic stem cell transplant.



Profilaksi

Alemtuzumab Alemtuzumab Rituksimab Alemtuzumab TNF inhibitorleri Rituksimab

Brentuximab Bortezomib/ Diger CD20 ibritunib Ruxolitinib Natalizumab/
Carfilzomib antikorlar efalizumab

Idelalisib Alemtuzumab Idelalisib mTOR inh Brentuximab

(everolimus/sirolimus) vedotin
Bortezomib imatinib/dasatinib Piirin analoglan
Ruxolutinib

Rituksimab + KS veya KT
imatinib + steroid

Dasatinib + steroid




Ne kalsin aklimizda.....

* Alemtuzumab : Ciddi immunsipresyon

* CD20 ve CD19: Hipogamaglobulinemide IG replasmani, HBV
reaktivasyonu

* Brentuximab vedotin: PML riski

* Natalizumab, vedolizumab: PML dikkat, JCV IgG takibi

* Venotoclax: AML icin kombine kullanimda IFI profilaksisi
 TNF-alfa inb: TB riski, tedavi 6ncesi tarama, HBV tarama






