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Enfeksiyon Hastaliklarinda Monoklonal antikorlarin(mab) tarihgesi

v'Antikorlar, enfeksiyona karsi bagisiklik tepkisinde cok dnemli roller oynasalar da,
bulasici hastaliklar icin sinirl kullaniimis

v'Yine de bircok patojen icin plazma kaynakli tedavilerin uzun bir gecmisi vardir

v Emil Adolf von Behring.,.difteriye karsi hayvan kaynakli serum tedavi uygulanmasi
icin 1901'de Nobel Tip Odulu almis

v'1918 influenza pandemisinden 1976'dan itibaren Ebola salginlarina kadar degisen
salginlar icin plazma bazli tedavi denenmis

v'Kanser ve otoimmiin durumlar gibi bulasici olmayan hastaliklar icin monoklonal
antikorlarin (mab'ler) hizla hizlanan gelisimine ragmen,

v'Enfeksiyon hastaliklar icin yalnizca birkag antikor tedavisi lisanslanmistir (RSV
profilaksi icin palivizumab)

The IN E VW LNGL&N OUR_N&L ;f M]:DI(JINL
Monoclonal Antibodies for Emerging Infectious Diseases

Borrowing from History
Hilary ID. PMarston, MO, MOP.H_, Catharine 1. Paules, p.D., and Anthony S. Fawci, oD APRIL 19. 2018




v'mab'ler ilk olarak 1970'ler

: ‘__: 2

Extraction of B cells ™ ii i

v'Fare dalaklarindan B hticrelerinin toplanmasi
* Bu teknik giinimizde deger tasimaya devam etmekte

Extractson, of & cells from peripheral

from spleen ood or mphoid tissue
r
Selection of B clls #‘( Seloction of B calls
exressing antidodies expressing antbodies

antibody response generated

|

- . v'Sonra maruz kalan kisilerden antikor
A Y AV %if?% RFIVIVNG | QP N
f 1 ]]é? i o i 0 | toplanmasi ile dogrudan ve gelismis yontemler

Polyclonal response Mouse monockonal antibodies Human mon oclonal antibodies

Conealescence: wirus cleared, %

of interest of interest

[ polydonal Antibodies Used in Traditional Serum Therapy ﬂ E monoclonal Antibodies Targeting a Specific Epitope g

v'Hafiza B hiicrelerini antijen baglama
Ozelliklerine gore siralamak icin akis
sitometrisini kullanilmis

v'Ayrica antikor agir ve hafif zincirlerinin
degisken bdlgeleri klonlanabilir ve monoklonal
—————— antikorlar eksprese edilebilen teknikler ile

Panel A shows early technigues to collect polydonal serum from individuals recovering from disease after infectious virus s cleared and antiboc .o . .
response has been generated. Panel B shows monoclonal antibody isolation from mice, wsing antigen introduction into mice, collection of B cell: I I d kg k It I § ( h ft I g d )
from mouse spleens, and production of fully mouse, antigen-specific monoclonal antibodies. Panel C shows a technigue for isolation of mono- S u re e r O u a I Sa I m I a a a r I I n e
clonal antibodies from humans, using antigen introduction (through natural infection or immunization), collection of immune cells from periph
eral blood or mphoid tissue, selection of B cells expressing antibodies of interest (e.g., using flow cytometry), and production of fully human,
antigen-spedfic monoclonal antibodies. Panel D shows polyclonal antibodies binding diverse regions or epitopes on the virion, whereas Panel E
shiows monockonal antibodies representing a single antibody that targets a single epitope.

Marston HD, Paules Cl, Fauci AS . Monoclonal Antibodies for Emerging Infectious Diseases - Borrowing from History. N
EnglJ Med. 2018;378(16):1469.




Monoklonal antikorlarin turetim teknikleri

 Aday mab'ler bir kez gelistirildiginde, antikor molekulintn Fc
kismindaki modifikasyonlar yoluyla yari 6mrin uzatilmasi, givenlik
profillerini potansiyel olarak gelistirerek, notralize edici islevleri
surdururken Fc reseptorinde yapilan degisiklikler, etkilesimleri
onleyebilir

* Son vyillarda, kaliteli, stabilize hicre hatlarinin yani sira yeni bitki ve
hayvan sistemlerinin kullanimiyla Gretim teknikleri gelismeye devam
etmekte

Marston HD, Paules Cl, Fauci AS . Monoclonal Antibodies for Emerging Infectious
Diseases - Borrowing from History. N Engl J Med. 2018,378(16):1469.



Monoklonal antikorlarin (mAb) klinik kullanim

v'Yiiksek maliyet 6ne ¢ikmakta

* Yiksek potensli antikorlarin gelistirilmesi icin Uretim tekniklerindeki yeni
gelismeler maliyetin dusuridlmesini saglamaya yonelik ilerlemesi

v'Saklama ve uygulama sorunlari

* Soguk depolama ve intravendz inflzyon gerektirmesi nedeniyle bazi salgin
kullanimini gliclestirme sorunu

* Gelecekte, subkutan dozlamaya veya nukleik asit ve vektorli yapilar gibi yeni
dagitim yontemleri ile yiksek afiniteli ve daha kolay kullanimi olan antikor

tedavilerine donusebilir.

¢ Enfekte bireylerin tedavisinde,
¢ Yiksek riskli bireyleri korumak icin hedefe yonelik profilaksi
¢ Riskli popilasyonlarda bulasmayi durdurmak icin hedefli profilaksi

Marston HD, Paules Cl, Fauci AS . Monoclonal Antibodies for Emerging Infectious Diseases - Borrowing from History. N Engl J Med. 2018;378(16):1469.
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Passive immunotherapy of viral
INnfections: ‘super-antibodies’

enter the fray

Laura M. Walker’' and Dennis R. Burton>—=

Abstract | Antibodies have beo NN yili askin bir stiredir bulasici hastaliklarin tedavisinde antikorlar

diseases, but a new generation
antibodies (sometimes referrec kUIIanllmakta

intervention. The isolation of th

b Hons Bis Uy biooms \/Yepi nesil oldukea gticlli, genis capta, capraz reaktif insan monoklonal
o tprove ot life and oftecee (sUper antikorlar) gesitli virGslerle enfeksiyonlarin profilaksisi ve

to improve half-life and effecto . e, .
cases. Super-antibodies offer ol tedavisi icin umut olabilmekte

of viruses, including those that

sapescinocasbsln it ongion v Enfeksiyonlarda nadiren induklenen bu antikorlarin uygun dondrlerden
e promizectruperant®>e<™®  yeni tek B hicre izolasyonu Y_ak_la§|.r_nlar| insan monoklonal antikor
uretimine yonelik cok onemli bir yontem olmustur

v'Sliper antikorlar,
v’ Antijenik olarak oldukca degisken olanlarin veya
v’ yeni ortaya ¢ikanlarin veya
v’ pandemik potansiyele sahip olanlarin

Oniimiizdeki birkac yil, siiper antikor vaadinin gerceklesmesinde belirleyici
olmalari ongorilmekte




Virus

HIV

Influenza virus

RSV and
HMPV

RSV
HCMV

Rabies virus

Dengue virus
and Zika virus

Ebola virus
MERS-CoV

Lassa virus

Prototypic super-antibody

PG9 and PGT145

VRCO1

PGT121,PGT128 and PGT135

PGT151, 35022 and 8ANC195

10ES8
CoO05

Fl6

MPES8

D25
916 and 8121

RVC58
RvVC20
Al1land C8
Z004

ADI-15878

LCA60, REGN3051 and
REGN3048

8.9F

37.2D

25.10C and 12.1F

Similar antibodies*

PG16,PGT141-144, CHO1-04,

PGDM1400-1412 and CAP256-VRC26.01-12

VRCO02,VRCO03,8ANC131,8ANC37,
8ANC134, NIH45-46, 3BNC60, BNC62,

3BNC117,12A12,12A21, 12A30, VRC-PGO04,

VRC-CH31,VRC27,VRCO07-523 and N6

PGT122,PGT123,PGT125-PGT127,PGT130,
PGT131,PGT136,PGT137,10-1074 and BG18

PGT152-158, ACS202 and N123-VRC34.01
None identified

F045-092 and 641 1-9

MEDI8852,CR9114, 39.29,81.39,CT1409,
56.a.09, 31.b.09, 16.a.26 and 31.a.83

ADI-14448 and 25P13

AM22,5C4 and ADI-15618
1F11, 2F4 and 6G4

None identified

None identified

C10,B2,B7 and C4

Z028,7001, Z006, 7010, Z031, Z035, Z038,

7014, ZKA-190, ADI-24192, ADI-24232,
ADI-24227 and ADI-24238

6D6, ADI-15742, CA45 and FVMO09
None identified

None identified

25.6A

None identified

Antigenic region
V2 apex

CD4 binding site

V3 glycan

gpl120—gp41 interface
MPER
HA head

HA stem
Site Il

Site &

Pentameric complex
Site Il

Site |

E-dimer interface

DIlll lateral ridge

Fusion loop

Receptor-binding
domain

Quaternary GPC-C
epitope
Quaternary GPC-B
epitope

Quaternary GPC-A
epitope

Antibody isolation
technology

Human B cell isolation

Human B cell isolation

Human B cell isolation

Human B cell isolation
Human B cell isolation

Human B cell isolation,
phage display

Human B cell isolation
Human B cell isolation

Human B cell isolation

Human B cellisolation
Human B cellisolation
Human B cellisolation
Human B cellisolation

Human B cell isolation

Human or macaque
B cellisolation

Human B cell isolation,
humanized mice
Human B cell isolation

Human B cell isolation

Human B cell isolation
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Passive immunotherapy of viral infections: 'super-antibodies' enter
the fray. Walker LM, Burton DR Nat Rev Immunol. 2018;18(5):297.
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FIGURE 2a Image is adapted from REF. 151 with permission from Elsevier/Cell Press.
FIGURE 2b Image is adapted from REF. 153 with permission from AAAS.
FIGURE 2c Image is adapted from REF. 156 with permission from Macmillan Publishers.
FIGURE 2d Image is adapted from REF. 85 with permission from Macmillan Publishers.

Passive immunotherapy of viral infections: 'super-antibodies' enter the fray. Walker LM, Burton DR
Nature Rev Immunol. 2018,;18(5):297.




Porgaviximab Ebola virus

MBL HCV1 HCV

PRO 140
Ibalizumab
uBaz1

VRCO1-LS

VRCO1

3BNC117-LS

10-1074 and
3BNC117

PGT121

PGDM1400
and PGT121

MB 66
VIS 410
MHAA

4549A
CShEPR2 4

Influen2a

Influenzsa
wvirus

Influenza
wvirus

Diridavumpab

CRS8020 Influenza
RG 6024
MEDI 8852
TCNO32

m 102.4

Rabimabs

RAB-1

Foravirumab

Palivizumab RSV

MEDI 8897 RSV

CCRS. CC-chemokine receptor 5: EZ. envelope glycoprotein (HCV): Env. envelope: gp120. envelope glycoprote|
virus: HSV, herpes simplex virus: M2Ze. matrix protein 2 (influenza virus): RSV, respiratory syncytial virus.

Table 2 | Antiviral monoclonal antibodies in clinical development

Immunization and
chimerization

Humanized mice

Immunization and
humanization

Immunization and
humanization

Immunization and
humanization

Human B cellisolation
Human B cellisolation
Human B cellisolation
Human B cell isolation
Human B cellisolation
Human B cellisolation

Human B cellisolation

Unknown
Human B cellisolation
Human B cellisolation

Phage display

Human B cellisolation
Human B cellisolation
Human B cell isolation
Human B cellisolation

Phage display

Immunization

Humanized mice

Phage display, human
B cellisolation

Immunization and
humanization

Human B cellisolation

Viral Env

aglycoprotein

HCV E2 Phase 1l
glycoprotein

CCRS Phase Il
cbha Phase 1l
CbDha Phase 1l
HIVgp120 Phasel
HIVgp120 Phasel
HIVgp120 Phase |
HIVgp120 Phasel
HIVgp120 Phase l
HIVgp120 Phase |
HIVgp120 Phase |
and HSV

glycoprotein D

Influenza virus HA Phase Il
Influenza virus HA Phase Il
Influenza virus HA Phase 1l
Influenza virus HA Phase 1l
Influenza virus HA Phase 1l
Influenza virus HA Phasel
Influenza virus HA Phase 1l
Influenza virus Phase Il
M2e protein

Viral Env Phasel

glycoprotein G

Viral Env G protein

Viral Env G protein

Phase Il and

Viral Env G protein
n

Viral fusion
protein

Viral fusion protein Phase Il

Phase l and Il

Phaselandll

Approved

Mapp Bio-
pharmaceutical; LeafBio

MassBiologics

Progenics
Pharmaceuticals

TaiMed Biologics
United Biomedical

National Institute of
Allergy and Infectious
Diseases

National Institute of
Allergy and Infectious
Diseases

Rockefeller University

Rockefeller University

International AIDS
Vaccine Initiative

International AIDS
Vaccine Initiative

Mapp
Biopharmaceutical

Visterra
Genentech
Celltrion

National Institute of
Allergy and Infectious
Diseases

Crucell
Genentech
Medlmmune

Theraclone Sciences:
Zenyaku Kogyo

Profectus Biosciences,
Inc.

World Health
Organization; Zydus
Cadila

Serum Institute of
India: MassBiologics

Crucell;: Sanofi Pasteur

Medlmmune

Medlmmune

Treatment of Ebola virus
infection after exposure

Prevention of HCV
recurrence in patients
receiving a liver transplant

Treatment of HIV-1 infection
Treatment of HIV-1 infection
Treatment of HIV-1 infection

Prevention of HIV-1
infection

Treatment of HIV-1 infection

Treatment of HIV-1 infection

Treatment of HIV-1 infection

Treatment and prevention of
HIV-1 infection

Treatment and prevention of
HIV-1 infection

Prevention of HIV-1 and HSV
sexual transmission

Treatment and prevention of
influenza A virus infection
Treatment of influenza A
virus infection

Treatment and prevention of
influenza A virus infection

Treatment and prevention of
influenza A virus infection

Treatment and prevention of
influenza A virus infection

Treatment of influenza B
virus infection

Treatment of influenza A
virus infection

Treatment of influenza A
virus infection

Prevention and treatment
of Nipah and Hendra virus
infections

Treatment and prevention
of rabies

Prophylaxis after exposure
to rabies

Prophylaxis after exposure
to rabies

Prophylaxis in high-risk
infants

Prophylaxis in all infants

Passive immunotherapy of viral infections: 'super-antibodies' enter the fray. Walker LM, Burton
DR Nat Rev Immunol. 2018;18(5):297.



Enfeksiyon Hastaliklarinda Monoklonal antikorlarin

kullanilan etkenler

* RSV
e Kuduz
* Influenza
e HIV
e HCV

 Ebola
e Zika

* Dengue virus

* SARS Co2

Clostridioides difficile
Bacillus anthracis




VirUsler — mab tedavisi

v Cogu monoklonal antikorlar, bir virtsiin yizeyindeki proteinleri
hedefler boylece virtsuin hlcrelere girmesini notralize ederek engelliyor

v’ Aktif hastalik tedavisi ve/veya hedefe yonelik profilaksi

%+ Ozellikle SARS-CoV-2 veya Ebola virisii ile enfekte olmus kisiler veya
**Zika viris endemik bolgede hamilelerde acil korunma gerektiren durumlarinda

RSV flizyon glikoproteinine karsi bir antikor (Palivizumab); konak hiicrelere viral girisi engeller.

RSV enfeksiyonunun énlenmesi icin (FDA) tarafindan onaylanmistir

“*HIV'e karsi mAb calismalarinda notralize edici antikorlar kullaniimis hayvan modelleri umut vericidir



RSV-mab tedavisi

Palivizumab(Synagis) : Yuksek riskli infantlarda :

profilaksi icin onayli, IgG humanize mAb, RSV Suptavyr.na?b (REGN2222):

spl’i hedef alir F proteinini hedef alan IgG mAb, preterm
infantlarda profilakside, Faz 3

Nirsevimab(MEDI8897) : Digerlerinden daha } : o

potgnt, insanB hiicresinden izole edilmis anti RSV MICE6.8 Eprotsinilicaenalanimaiiaz2

mAD,
ALX-0171: nebulize formu hospitalize infantlarda

: . RSV enfeksiyonunun, Faz 2
Motavizumab (MEDI-524, Numax), afinite

olgunlasma teknikleri kullanilarak palivizumab'dan
turetilen ikinci nesil bir mAb Ylksek riskli
infantlarda profilaksi icin Faz 3

Motavizumab—YTE: Aminoasit substratlariyla
kombine edilmis, Fc modifiye mAb, iyi tolere
edilmis ve 100 gline kadar uzatilmis bir yari dmur
se rg| lem |§t| rr Faz 1 Bournazos, S. & Ravetch, Immunol. Rev. 275, 285-295 (2017).

Deal, C. E. & Balazs,Immunol. 35, 113-122 (2015).
Cunningham S,; RESPIRE study group.. Lancet Respir Med. 2021 Jan;9(1):21-32.




RSV-mab tedavisi- Palivizumab

(Rekombinant hiimanize immunoglobulin G1 monoklonal antikoru)

e RSV glikoprotein 1 proteinine yuksek baglanma afinitesine sahiptir
e Glcla antiviral notralize ve inhibe edici aktivite ile viral replikasyonu durdurur.
* Ik olarak 1998'de FDA tarafindan onay almis

 Amerikan Pediatri Akademisi tarafindan bronsiolit mevsimlerinde ciddi hastalik
riski yiksek olan bebekler icin aylik profilaksi olarak onerilmektedir



Monoclonal Antibody Treatment
Bronchiolitis in Young Infants: A
Randomized Trial

Khalid Alansari, MD, FRCPC, FAAP (PEM)*»= Fatihi Hassan Toaimah, MD,* Daher Helmi Almatar, MD,?

/ arch 2019e201823(
Lamiaa Awny El Tatawy, MD, CABP* Bruce L Davidson, MD, MPH, Mohammad Ibrahim Mohammad Qus PEDIATRICS Volume 143, number 3, March 2019.e20182308

LRSV; palivizumab); bronsiolit mevsimlerinde yuksek riskli bebeklerin profilaksisi icin 6nerilir, ancak RSV
ronsiolit tedavisi icin dnerilmez.

Pediatrik acil servisine RSV bronsiolit ile yatirilan 3 aylik bebeklere tek doz intravenoz palivizumab (15
mg/kg) veya plasebo icin ¢ift kor calisma

RSV bronsiolit tanisi konan toplam 420 bebek (ortanca yas 49 giin)

Palivizumab alan 23 (%11) hasta ve plasebo grubundaki 19 (%9.3) hasta icin takip sirasinda yeniden
hastaneye basvuru gerekti

Taburcu olma suresi, palivizumab grubu 29.5 saat ve plasebo 30.2 saat
Herhangi bir giivenlik sorunu bildirilmemis

Sonug¢
Intravendz palivizumab, akut RSV bronsiyolitli kiiciik bebeklere yarar veya zarar gosterilmemis




The IN EVW EIN<IL.ADIN D
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ESTABLISHED IXN 112> JUILY 30, 2020 VOL. 383 NO. S

Single-Dose Nirsevimab for Prevention of RSV in Pretermm Infants

M. Pamela Griffin, M_D., Yuan Yuan, Ph.D., Therese Takas, B.S._, Joseph B. Domachowske, M_D._,
Shabir A. Madhi. M. B_., B.Ch., Ph.D., Paclo Manzoni, M_.D_, Ph.D._., Eric A_.F. Simdes, M_D., Mark T. Esser. Ph_.D._,
Anis A. Khan, Ph.D._, Filip Dubovsky, M _D., Tonya Villafana, Ph.D., and John P. DeVincen=zo, M ._.D._,
for the Nirsevimab Study Group

Nirsevimab, tek bir im doz tim RSV sezonu boyunca korumak icin gelistirilmis, uzatiimis
yari 6mre sahip monoklonal bir antikordur

Kuzey ve Guney yarimklrede yurutilen bu calismada, erken dogmus saglikli bebeklerde
(29 -34 hafta)

2016-2017 yillarinda RSV sezonunun baslangicinda nirsevimab (969 bebek) veya plasebo
(484 bebek) almak tzere toplam 1453 bebek

Nirsevimab profilaksisi ile tibbi olarak takip edilen RSV ile iliskili alt solunum yolu
enfeksiyonu insidansi, plaseboya kiyasla %2,6 [25 bebek] ve %9,5 [46 bebek] ile
karsilastirildiginda %70.1 daha dusuiktdi

RSV ile iliskili alt solunum yolu enfeksiyonu nedeniyle hastaneye yatis insidansi,
nirsevimab ile plaseboya kiyasla %78.4 daha dustiktii

Advers olaylar iki deneme grubunda benzer

Sonug :RSV ile iligkili solunum enf ve hastaneye yatis daha az oldugu gésterilmis
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MK-1654, bebeklerde RSV virusunun F glikoproteinini ngtralize eden ve RSV enfeksiyonu 6nlemek igin
gelistirilen monoklonal antikordur

0‘0

75 mg MK-1654'iin tek dozunun profilaktik etkili

serum notralize edici aktivite (SNA)

son noktalar arasindaki iligkiyi agiklayan model tabanli bir meta-analiz (MBMA) olusturmak igin elli yillik
klinik arastirma literatiriinden yararlanildi

< klinik deney simiilasyonlar: gergeklestirmek ve bebek hedef popiilasyonunda MK-1654'iin etkinligini
tahmin etmek igin yontem kullanilarak yapilan ¢alismada mAb antikorlarin RSV'ye ve potansiyel olarak
diger solunum yolu patojenlerine karsi notralize edilmesinin etkinligini tahmin edebilir.

X/
0’0

AN

(faz 2 hayvan modeli deneme deneyleri ve yakin zamanda yayinlanmis bir klinik arastirmanin
sonuglariyla nicel olarak tutarli saptanmis )
v Artan MK-1654 dozlari ile ortaya gikan notrolizan etki semptomatik enfeksiyon oranlarini azaltti




Kuduz- mab tedavisi

Table 2 | Antiviral monoclonal antibodies in clinical development

Rabimabs Rabiesvirus Immunization Viral Env G protein Phaselandll  World Health Treatment af\aprévention
Organization; Zydus of rabies
Cadila

RAB-1 Rabies virus Humanized mice Viral Env G protein  Approved Serum Institute of Prophylaxis after exposure
India; MassBiologics to rabies

Foravirumab  Rabiesvirus Phage display, human  ViralEnv G protein Phaselland  Crucell; Sanofi Pasteur  Prophylaxis after exposure
B cellisolation ] to rabies



RAB-1 —kuduz mab

RAB-1(17C7):

insan immiinoglobulin genlerini tasiyan transgenik fareler,

kuduz virisiini notralize eden insan monoklonal antikorlarini izole etmek icin kullanilmis

¢ Hindistan’da kliniklerde test edildi

s HuUMADb 17C7, test edilen tim kuduz virtst izolatlarini notralize eden bir monoklonal antikor

** HuMAb 17C7, antijenik bolge 11l'G iceren kuduz virisu glikoproteini tGizerindeki konformasyonel bir epitopu
taniyarak etkisini gosterir

Avvailable online at www.sciencedirect.com
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Identification and characterization of a human monoclonal antibody that
potently neutralizes a broad panel of rabies virus isolates™

Susan E. Sloan ®., Cathleen Hanlon?. William Weldon?. Michael WNiczgoda?, Jesse Blanton P
Josh Self?, Kirk J. Rowley 2, Robert B. Mandell 21| Gregory J. Babcock 2,
William D. Thomas Jr.?, Charles E. Rupprecht?_
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A Massachusetts Bicologic Laboratories, University of Massachiuaseris Medical Schiool,
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A Phase 3, Randomized, Open-label, Noninferiority
Trial Evaluating Anti-Rabies Monoclonal Antibody

Cocktail (Twinrab™) Against Human Rabies

Immunoglobulin (HRIG)

Kevinkumar Kansagra,' Deven Parmar,” Sanjeev Kumar Mendiratta,? Jatin Patel,' Shuchi Joshi,' Nitin Sharma,' Anurag Parihar,' Swapnil Bhoge,’
Harilal Patel,’ Pankaj Kalita,” Renuka Munshi, Prakash Kurmi,’ Ruchir Shah,® Abhishek Gupta,’ HiraLal Bhalla,” Harish Bekkalele,"
Rajendrakumar Verma,'! Dinesh Agarwal,” Shrikant Sharma,' Avinash Gawande," and Gaurav Chhaya™

"Clinical R&D, Cadila Healthcare Limitad, Ahmadabad, India, *Fydus Discovery DMCE. Dubai, UAE *Biologics A%D and Min, Cadila Healthcare Limited, Ahmedabad. India. ‘Drug Metabalism
and Pharmacokinatic, Cadila Healthcare Limited, Ahmedabad, India, *Biotechnology, Cadila Healthcare Limited, Ahmedabad, India, 5T Madical College and BYL Mair Charitabla Hospital,
Mumibai, India "Shivam Hospital, Ahmadabad, Indiz *Madistar Hozpital, Himmatnagar, India *Subharti Madical College. Maerut, India ""Mandya Institute of Madical Scienca, Mandya,

India ""GSVM Medical Collage, Kanpur, India “Manwari Hospital and Research Cantra, Guwahati, india *SMS Madical College, Jaipur, India “Government Madical College, Nagpur, India,
s aviour Hospital, Ahmedabad, india

v’ siipheli kuduz hayvan ile Diinya Saglik Orgiitii (WHO) kategori lll maruziyeti olan hastalarda

yurutilen bir faz 3, randomize, acik etiketli

v" TwinrabTM (docaravimab ve miromavimab)

v Toplam 308 hasta 2 kola esit olarak randomize edildi.

v" TwinrabTM kolunda %90.21 ve HRIG kolunda %94.37 yanit veren vardi.

v TwinrabTM'nin HRIG'den daha disuk olmadigini dogruladi

Kuduz stiphesi olan hayvanlardan WHO kategori Ill maruziyeti olan saglikh yetiskinlerde yapilan ¢calismasinda
TwinrabTM'nin glivenligini de gostermistir



RabiMabs
A novel monoclonal antibody cocktail for
post-bite prophylaxis against Rabies virus

Cadila Healthcare Ltd. in collaboration with WHO « Nove| cocktail of two murine monoclonal antibodies produced by hybridomas

Indication Status

Phase | study is completed with 10, 20 and 40 1U/kg dose of RabiMabs Monoclonal antibodies have been tested for neutralization of viruses

isolated from domestic and wild animals from a variety of countries e.g,,
Phase Il study is completed with 40 IU/kg dose of RabiMabs +

b VaxiRab N (on days 0, 3, 7, 14 and 28) dogs from India, Turkey, Ethiopia, Mexico, Nepal etc.,; fox from Europe,
Post-bite —_—
Prophylaxis Eastern Europe, Polar fox; Wolf from Sarajevo; Bat from Europe; variety

Phase Ill protocol approved by DCGI - “Randomized, Multi-centric,
Open-label, Comparator-controlled study to evaluate the efficacy and Of anima|S from US; etc,
safety of RabiMabs administered in conjunction with Vaxirab N for
Post-exposure prophylaxis in patients following potential rabies
exposure”

Total subjects in Phase 1 and 2 studies: 41

Phase III study cont.

Treatment Treatment armm A: RABIMABs (40 TU/Kg) + Vaxirab W (1 ml.) on day 0, 3. 7. 14 and
28.

Treatment arm B: Rabies Immunoglobulins (Imogam®20 ITU/Kg) + Vaxirab N(1 mL)
onday 0, 3. 7, 14 and 28

Participants WHO Category III exposure(s) by a suspected rabid amimal
No. of A total 308 subjects including 20%6 dropout, will be enrolled in a ratio of 1:1 to have

subjects 124 subjects in each group 1.e.. RABIMABs (40 TU/Kg) + Vaxirab NN (124) : Rabies
Immunoglobulin (Imogam®) + Vaxirab IN (124)



Table 2 | Antiviral monoclonal antibodies in clinical development

VIS 410

MHAA
4549A

CTP27

Diridavumab

CR8020

RG 6024

MEDI 8852

TCN 032

Influenza
virus

Influenza
virus
Influenza
virus

Influenza
virus

Influenza
virus

Influenza
virus
Influenza
virus

Influenza
virus

Unknown
Human B cellisolation
Human B cellisolation

Phage display

Human B cell isolation
Human B cellisolation
Human B cellisolation

Human B cellisolation

S Wy A Y Foey Ce o b

Influenza virus HA
Influenza virus HA
Influenza virus HA

Influenza virus HA

Influenza virus HA
Influenza virus HA
Influenza virus HA

Influenza virus
M2e protein

Phase Il

Phase Il

Phase Il

Phase Il

Phase Il

Phase |

Phase Il

Phase Il

Visterra
Genentech
Celltrion

National Institute of
Allergy and Infectious
Diseases

Crucell

Genentech

MedImmune

Theraclone Sciences;
Zenyaku Kogyo

ITreatment and prevention of
influenza A virus infection

Treatment of influenza A
virus infection

Treatment and prevention of
influenza A virus infection

Treatment and prevention of
influenza A virus infection

Treatment and prevention of
influenza A virus infection

Treatment of influenza B
virus infection

Treatment of influenza A
virus infection

Treatment of influenza A
virus infection



* Influenza virtsinin korunmus bélgelerini hedefleyen Mab'ler, bir influenza pandemisinin
baslangici -asinin bulunabilirligi arasindaki stireyi kisaltabilir

* Influenza A'nin hemaglutinin proteininin yiksek oranda korunmus kismini hedefleyen nétralize
edici birka¢g mADb,

* influenza alt tipine karsi klinik dncesi iyi tolere edilen umut veren ¢alismalar mevcut

* Bu ajanlar tedavi ve profilaksi kullanilabilmesi amaclaniyor
 indeks vakalarin yakininda bulunan enfekte olmamis kisilere verilirse bulasmayi 6nleyebilir

* MEDI8852 isimli antikorlarin enfekte olmamis dag gelincigine uygulanmasi ile HIN1 inf virdsinin
bulasindan korudugu gostermistir.

Paules Cl, Lakdawala S, McAuliffe JM, et al. The hemagglutinin A stem antibody MEDI8852 prevents and controls
disease and limits transmission of pandemic influenza viruses. J Infect Dis 2017;216:356-365.
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Safety and efficacy of monoclonal antibody VIS410 in adults ﬁl
with uncomplicated influenza A infection: Results from a randomized, e
double-blind, phase-2, placebo-controlled study

Ellie Hershberger 2, Susan Sloan 2, Kristin Narayan 2, Catherine A. Hay 2, Patrick Smith P, Frank Engler P,
Rienk Jeeninga <, Saskia Smits <, Jose Trevejo @, Zach Shriver @, David Oldach =~*
= Visrerra Inc. 275 2nd Avenuowe, Walt harm MA 02451 _USA

2 Cermrara. Princeron,. Nj. USA
< Viodinics Biosaencoes, Rocrterdarm, the Netheriands

influenza A virtslerinin hemaglutinin sapina baglanan genis dlciide nétralize edici bir monoklonal
antikor olan VIS410

komplikasyonsuz influenza A'li hastaneye yatirilmamis yetiskin hastalarda VIS410'un glvenligini ve
tolere edilebilirligini degerlendirilmis

72 saat icinde semptom baslangici olan 18 ila 65 yas arasindaki hastalar, tek bir intravenoz VIS410
4000 mg, 2000 mg infuzyonu veya plasebo verilmis

150 hastanin 148'i calisma ilacini almis ve 138'inin influenza A pozitif oldugu dogrulanmis. Medyan
yas 42; semptom baslangicindan tedaviye kadar gecen medyan sure 42 saat; %93'l influenza A alt
tipi H3N2. Doza ( 4000 mg, 2000 mg ve plasebo)bagl olarak hafif siddette diyare saptandi

VIS410, semptom duzelmesi ve virus replikasyonu uzerinde olumlu etkileri olan, komplike olmayan
influenza A'li eriskinlerde glivenli ve iyi tolere edildi.
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A Phase 2 Randomized, Double-Blind, Placebo-Controlled Trial
of VIHAAA4549A, a Monoclonal Antibody, plus Oseltamivir in
Patients Hospitalized with Sewvere Influenza A Virus Infection
Jeremy J. Lim,@ Anna C. Milsson,®” Michael Sihvrerman,© Mimer Assy, 9 Priya Kulkarni, Jacgueline M. McBride,® Rong Deng,®

Chloe Li,@ Xiaoying Yamng,® Allen Nguyen,@ Priscilla Horn,® Mauricio Maia,® Aide Castro,@™ Melicent C. Peck,® Joshua Galanter,@
Tom Chu,® Elizabeth M. Mewton,® Jorge A. Tawel=

aGenentech, Inc, South San Francisco, California, LISA
EDepartment of Translational Medicine, Infectious Diseases Ressarch Unit, Lund Uniwersity, Malma, Swweden
~London Health Sciences Centre, London, Ontario, Canada

sGalilese Medical Center, Department of Imternal Med A, The azrieli Faculoy of Medicine, Mahariva, Israsl

e MHAAA4549A,
e influenza A viriisii hemaglutinin sapini hedefleyen bir insan monoklonal antikoru olan.

* CRANE calismasi (18 tlkedeki 68 klinik merkez, 166 hasta), siddetli grip nedeniyle hastaneye yatirilan
hastalarda faz 2b randomize, cift kor, plasebo kontrolli calisma

* Hastanede yatan ciddi influenza hastalarda tek doz iv MHAAA4549A + oral oseltamivir'in guvenligini ve
etkinligini degerlendirilmis

* Guvenlik, farmakokinetik ve influenza viral yuku tGzerindeki etkiler de degerlendirildi.

« MHAA4549A+0TV, plasebo+OTV'ye kiyasla viral yuki daha fazla azaltmadig
« MHAAA4549A klinik sonuclari tek basina oral oseltamivir‘e gore etkinlikte bir fark gortulmedigi
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MHAA4549A nin glivenligi ve etkinligi,
FAZ 2 randomize, cift kor, plasebo kontrolll, doz aralikli bir calismada degerlendirildi.
100 gonulluye influenza asidan 24 ila 36 saat sonra

plasebo, MHAA4549A tek bir intraven6z doz (400, 1.200 veya 3.600 mg) veya standart bir oral
oseltamivir uygulanmis

Guvenlik, farmakokinetik ve immunojenite acisindan degerlendirildi.

Tedavi amagl enfekte populasyon, viral yik, influenza semptomlari ve inflamatuar
biyobelirteclerdeki degisiklikler aglsmdan degerlendirildi.

MHAA4549A, tim deneklerinde iyi tolere edildi.

3.600 mg MHAA4549A dozu, kantitatif PCR (%98) ve %50 doku kultiiri enfektif dozu kullanilarak
belirlenen, plaseboya gore viral yuki onemli 6lclide azaltarak istatistiksel olarak anlamli antiviral
aktivite gosterdl

Pik viral yuk, influenza semptom skorlari, mukus agirligi ve inflamatuar biyobelirtecler de azaldi.




Table 2 | Antiviral monoclonal antibodies in clinical development

PRO 140

Ibalizumab

UB 421

VRCO1-LS

VRCO1

3BNC117-LS

10-1074 and
3BNC117

PGT121

PGDM1400
and PGT121

MB 66

HIV

HIV

HIV

HIV

HIV

HIV

HIV

HIV

HIV

HIV and
HSV

Immunization and
humanization

Immunization and
humanization

Immunization and
humanization

Human B cellisolation

Human B cell isolation

Human B cellisolation

Human B cell isolation

Human B cellisolation

Human B cellisolation

Human B cellisolation

CCRS
CD4

CD4
HIVgp120
HIV gp120
HIV gp120
HIV gp120
HIVgp120

HIV gp120

HIV gp120
and HSV

—

Phase 1l

Phase 1l

Phase ll

Phase |

Phase |

Phase |

Phase |

Phase |

Phase |

Phase |

Progenics
Pharmaceuticals

TaiMed Biologics
United Biomedical

National Institute of
Allergy and Infectious
Diseases

National Institute of
Allergy and Infectious
Diseases

Rockefeller University
Rockefeller University

International AIDS
Vaccine Initiative

International AIDS
Vaccine Initiative

Mapp
Biopharmaceutical

Treatment of HIV-1 infection
Treatment of HIV-1 infection
Treatment of HIV-1 infection

Prevention of HIV-1
infection

Treatment of HIV-1 infection

Treatment of HIV-1 infection
Treatment of HIV-1 infection

Treatment and prevention of
HIV-1 infection

Treatment and prevention of
HIV-1 infection

Prevention of HIV-1 and HSV
sexual transmission



HIV-mADb tedavileri

VRCO1: gp120'nin CD4 baglayan kismini hedef alir, enfekte bireylerin hafiza B hiicresinden izole edilmis, Faz 2
3BNC117: env proteinin CD4 baglayan kismini hedef alir, Faz 2

UB421: CD4 baglayan kismi hedef alir, HIV-1'in hiicrelere baglanmasini ve hiicrelere girmesini engeller faz 2
10-1074: gp120'yi hedef alan, Afrikali enfekte geng dondrden izole edilmis, Faz 1

4E10, 2F5, 2612: gp41 igin spesifik nétralizan mAb, Faz 1

PRO 140 (Leronlimab): CCR5 reseptorlerini hedef alir, Faz 3

Ibalizumab: anti CD4 mAb, Faz 3




VRCO1

VRCO1: HIV-1'e 6zgl genis olctiide notralize edici antikorlar, viral replikasyonu durdurarak ve enfekte olmus hiicreleri
temizleyerek HIV remisyonunu saglayabilmesi lizerine yapilan bir calisma

v Bangkok, Tayland'daki AIDS Arastirma Merkezinde randomize, cift kor, plasebo kontrolld,
v" ART'nin kesilmesi ve 24 haftaya kadar her 3 haftada bir VRCO1 (40 mg/kg) veya plasebo

v/ 2016 -2017 arasinda, 14'G VRCO1 ve 5 plasebo grubuna olmak tzere 19kisi rastgele atanmis
v' VRCO1 monoterapisi iyi tolere edilmis

v" VRCO1'in ve HIV icin terapotik hedeflere yonelik cesitli tedavileri iceren kombinasyon rejimlerinin bir parcasi
olabilir

Trevor A et al, Safety and efficacy of VRCO1 broadly neutralising antibodies in adults with acutely treated HIV (RV397): a phase 2, randomised,
double-blind, placebo-controlled trial LANCET 2019; 6:E297-E306,




3BNC117

HIV-1 hastalarinin antiretroviral tedavisinin kesilmesi, hizli viral rebound olabilmekte

HIV-1 env 1'in CD4 baglanma bélgesine karsi genis ve gliclu bir notralize edici antikor olan 3
veya 2 hf arayla iki veya dort 30 mg/kg 3BNC117 infiizyonu degerlendiren faz lla acgik etiketli

klinik calisma

2 inflzyondan sonra 5-9 hafta ve

4 infuzyondan sonra 19 haftaya kadar

ortalama 6.7 ve 9.9 hafta, gecmis kontroller icin 2.6 hafta ile karsilastirildiginda,
viral reboundda bir gecikme ile iliskilendirilmis,

3BNC117 infiyonun HIV-1 Gzerinde guclu secici baski uyguladigi sonucuna varilmis

* Johannes F. Scheid, Joshua A. Horwitziet al. HIV-1 antibody 3BNC117 suppresses viral rebound in humans during treatment interruption.
NATURE 535, 556-560 (2016)
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ORIGINAL ARTICLE

Effect of Anti-CD4 Antibody UB-421 on
HIV-1 Rebound after Treatment Interruption

Chang-Yi Wang, Ph.D., Wing-Wai Wong, M.D_,* Hung-Chin Tsai, M.D_., Ph.D._,
Yen-Hsu Chen, M.D_, Ph.D._, Be-Sheng Kuo, Ph.D_, Shugene Lynn, Ph.D,_,
Jana Blazkova, Ph.D., Katherine E. Clarridge, M.D_, Hsiao-Wen Su, Ph.D,,

Chia-Ying Lin, M.S_, Fan-Chen Tseng, Ph.D., Annie Lai, M.S., Fu-Hung Yang, M.S,_,
Chen-Han Lin, M.S_, William Tseng, M.S_, Hsiao-Yi Lin, M.D_,
Connie L. Finstad, Ph.D., Flossie Wong-Staal, Ph.D_, Carl V. Hanson, Ph.D_,
Tae-Wook Chun, Ph.D., and Mei-June Liao, Ph.D.

* Tedaviye ara verilen HIV ile enfekte kisilerde UB-421 monoterapisinin
guvenligini, farmakokinetigini ve antiviral aktivitesini degerlendiren
randomize olmayan, acik etiketli bir faz 2 klinik calisma

* UB-421, ART olmaksizin virolojik baskilamayi (8 ila 16 hf sirasinda)
surdurda.




Leronlimab-taz 3 calismasi devam etmekte

Trial NCT03902522;: A Multi-center, Two-Part, Single-Arm,
Open Label, 25-Week Trial With PRO 140 in Treatment-
Experienced HIV-1 Subjects
Phase l1I/1ll - completed
Location(s): USA
Primary study completion date: December 2019

Trial design Single group assignment, open label
Population N=25 (estimated); treatment-experienced HIV-1 adults
Intervention(s) - ART for one week followed by leronlimab 700mg weekly

SC Inj. + existing ART for the next week. Subsequently, all
subjects will enter the 24-week single-arm, open-label
treatment period. During this period, all subjects will
receive leronlimab SC injection and Optimized
Background Therapy
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ORIGINAL ARTICLE

Phase 3 Study of Ibalizumab for Multidrug-
Resistant HIV-1 N ENGL ) MED 379;7 NEJM.ORG AUGUST 16, 2018

Brinda Emu, M.D., Jeffrey Fessel, M.D., Shannon Schrader, M.D,,

Princy Kumar, M.D., Gary Richmond, M.D., Sandra Win, M.D.,
Steven Weinheimer, Ph.D., Christian Marsolais, Ph.D., and Stanley Lewis, M.D.

v’ Ibalizumab: insanlastiriimis bir IgG4 mAb,

v CD4'e baglanarak HIV-1 girisini bloke etmekte

v’ 25 haftalik calismada 6nemli antiviral aktiviteye sahip

v ibalizumab virolojik basarisizligi olan hastalarda in vitro olarak duyarlilikta azalma riski
olabilir

Blair, H.A. Ibalizumab: A Review in Multidrug-Resistant HIV-1 Infection. Drugs 80, 189-196 (2020).

* ibalizumab, coklu ilaca direncli HIV-1 enfeksiyonu olan hastalar icin degerli ve
cok ihtiyac duyulan bir tedavi secenegini olabilir
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RESEARCH ARTICLE

Neutralization of antibody-enhanced dengue
infection by VIS513, a pan serotype reactive
monoclonal antibody targeting domain Il of
the dengue E protein

Yadunanda Budigi’?< =, Eugenia Z. Ong3“*“*, Luke N. Robinson®, Li Ching Ong®. Kirk
J. Rowley®, Alexander Winnett®, Hwee Cheng Tan?, Sven Hobbie', Zachary Shriver®,
Gregory J. Babcock®, Sylvie Alonso®, Eng Eong Ooi**°

1 Visterra Singapore International Pte Ltd, Singapore. Singapore, 2 Infectious Diseases Interdisciplinary

Research Group. Singapore-MIT Alliance for Research and Technology. Singapore. Singapore.
') 3 Experimental Therapeutics Centre,. Agency for Science. Technology and Research. Singapore. Singapore.
4 Program in Emerging Infectious Diseases. Duke-NUS Medical School. Singapore, Singapore. S Visterra
%’g’a'i;gr Inc, Cambridge., Massachusetts, United States of America. 6 Department of Microbiology. Yong Loo Lin

School of Medicine. National University of Singapore. Singapore. Singapore

v'VIS513:Dengue virls E proteinini hedef alan noétrolizan humanize mab

v'Enfekte edilen fare modelinde, VIS513’ln tek terapdtik dozunun viral yiki
dusurdugu ve letal enfekS|yonu onledigi gozlenmis

v'Hayvan modellerinde direnc gosterilmemis
v'Akut Dengue virus enfeksiyonunda mab kullanimi ile hizl virolojik yanit
alinabilecegi sonucuna varilmis




Ebola

/ HHS Public Access
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e N Enel 7 Med. Author manuscript; available in PMC 2017 April 13
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N Engl 7 Med 2016 October 13: 375(15): 1448—-1456. do1:10.1056/NEJMoal604330.

A Randomized, Controlled Trial of ZMapp for Ebola Virus
Infection

The PREVAIL Il Writing Group, for the Multi-National PREVAIL Il Study Team’

JVI

Mechani Journal of Virology November 2015 Volume 89 Number 21 € ZMapp,
ZMAD, a

Edgar Davidson, Christopher Bryan, Rachel H. Fong, Trevor Barnes, Jennifer M. Pfaff, Manu Mabila, Joseph B. Rucker,
Benjamin J. Doranz

ntegral Molecular, Philadelphia, Pennsylvania, USA
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290020200000
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* Zmapp: 3 kimerik monoklonal antikorun optimize kombinasyonu,
2014/2015 Ebola salgininda 6zel onay ile kullanildi, Faz 1




 Bati Afrika'daki 2014-2016 Zaire ebolaviris salgini, mAb'lerin tedavi U¢ fare-insan kimerik
antikorunun bir "kokteyli" olan ZMapp, insan olmayan primatlarda etkinlik gostermis az
miktarlarda oldugu icin insanlarda degerlendirilmemis

* Subat 2015'te, enfekte hastalarda randomize, kontrollt bir calisma baslatilmis ancak Ebola
enfeksiyonu insidansi distlikce, deneme azaldi ve ¢alisma istatistiksel anlamliliga ulasamamis yine
de sinirli veri analizinde yararli oldugunu gosterilmis

* Gelecekteki salginlarda Ebola tedavisi icin temel olabilecek coklu Ebola antikorlarini izole edilmis

* Bu antikor adaylarindan bazilari (kokteyl yerine) tek bir mab ile koruma saglayabilir ve Gretim
sureclerini basitlestirilip maliyetleri azaltabilme asamalarina gelmistir
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Anti-EBOV Rekombinant Antikoru (Porgaviximab) (CAT#: TAB-462CQ

Porgaviximab - Mapp Biyofarmasotikler
Anti-Ebola monoklonal antikoru - Mapp Pharmaceuticals; anti-EBOV-c2G4; c2G4-N;ZMapp

lTable 2 | Antiviral monoclonal antibodies in clinical development

Antibody Virus Antibody isolation Target Stage of Manufacturer Indication
technology development

Porgaviximab Ebola virus Immunization and Viral Env Phase |l and Il Mapp Bio- Treatment of Ebola virus
chimerization glycoprotein pharmaceutical; LeafBio infection after exposure

Demokratik Kongo Cumhuriyeti'ndeki 2018-19 Ebola salgini sirasinda kullanilan ZMapp kokteyli, Diinya
Saglik Orguitl tarafindan MEURI etik protokolii kapsaminda acil kullanim icin degerlendirmis

"ZMapp'in faydalarinin risklerinden daha agir bastigini" kabul ederken, lojistik zorluklar, 6zellikle de
dagitim ve depolama icin bir soguk zincir gerektirmesi gibi zorluklar sundugunu belirtmis

Agustos 2019'da, Demokratik Kongo Cumhuriyeti'nin ulusal saglik yetkilileri, DSO ve Ulusal Saghk
Enstitlleri, ZMapp'i atoltivimab/maftivimab/odesivimab ve ansuvimab hari¢ diger tim Ebola tedavileriyle
birlikte kullanmayi birakacaklarini aciklamislar

atoltivimab/maftivimab/odesivimab ve ansuvimab ile tedavi edilmeyen hastalarin daha yuksek olim
oranlarina atifta bulunan ve devam eden klinik arastirmalar bildirmisler

Ekim 2020'de FDA, Zaire ebola virliistiniin neden oldugu enfeksiyonun tedavisi icin
atoltivimab/maftivimab/odesivimab'i onaylanmis



Hepatit C —mab

* HCV zarfini hedefleyen notralize edici bir insan monoklonal antikoru MBL-HCV1
calismalar kronik HCV enfeksiyonu nedeniyle karaciger nakli yapilan hastalarda
yapilmakta ve faz 2 asamasinda

Open Label Study of the Efficacy and Safety of MBL-HCV1 in Combination With Oral Direct-
Acting Antivirals in Patients Undergoing Liver Transplantation for Hepatitis C (MBL-HCV1)

2017 yilinda yayinlanan calismada Karaciger transplantasyondan hemen sonraki
donemde tek bir oral dogrudan etkili antiviral ile birlestirilmis peri-transplant
immunoprofilaksinin HCV nukstini onleyebilecegini gostermis.

Smith HL, et al.. Prevention of allograft HCV recurrence with peri-transplant human
monoclonal antibody MBL-HCV1 combined with a single oral direct-acting antiviral: A
proof-of-concept study. J Viral Hepat. 2017;24(3):197-206.



https://clinicaltrials.gov/ct2/bye/rQoPWwoRrXS9-i-wudNgpQDxudhWudNzlXNiZip9Ei7ym67VZR0JaR0wxg4nA6h9Ei4L3BUgWwNG0it.
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Human occludin is a hepatitis C virus entry factor required for
infection of mouse cells
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Alexander Ploss'1.", Matthew J. Evans1.2.” Wvaleriya A. Gaysinskaya'l, Maryline Panis', Hana

T Center for the Study of Hepatitis C, The Rockefeller University, New York, New York, LUSA.

» Hepatit C virisiniin konak hiicreye girmesinde siki kavsak proteini Occludin’in varligina
baghdir
» Genetik immiinizasyon muhendisligi kullanarak 4 adet fare anti-Occludin mAb

olusturulmus
» Occludin invivo ve invitro ortamlarda yliksek afinite ile baglandiklari, toksisite olmadan

HCV enfeksiyonunu inhibe ettikleri gorilmus
> Anti okludin mAb’larin HCV tedavisinde direkt etkili antivirallerle kombine

kullanilabilecegi belirtilmis
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Human-rat chimeric anti-occludin monoclonal antibodies inhibit
hepatitis C virus infection
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* Daha once in vitro ve in vivo olarak HCV enfeksiyonunu guclu bir sekilde dnleyen sican anti-OCLN

monoklonal antikorlari (mAb'ler) Gretilmisti.

* klinik uygulamaya yonelik olarak genetik muhendisligi kullanilarak, yapisal stabiliteye sahip insan-

sican kimerik 1gG4m anti-OCLN mAb'leri basariyla olusturulmus

* Elde edilen monoklonal antikor in vitro HCV enfeksiyonunu glicll bir sekilde inhibe etmis

* Insan-sigan kimerik anti-OCLN mAb'lerinin IgG4m formlarinin, pan-genotipik anti-HCV aktivitesine
sahip konakciy1 hedefleyen antivirallerin potansiyel aday molekdlleri olabilecegini gostermektedir.



 mab'ler, Zika virusu icin , ylksek risk altindaki kisiler(hamile) profilakside
(pasif bagisiklama) kullanilabilir

* Gebelik fare modellerinde, Zika virtsu zarf proteinini hedefli, nétralize edici
etkisi glicli antikorun uygulanmasinin fareleri konjenital Zika sendromundan
korudugu gosterilmis

* Bu arastirma, hem fare gebelik modellerinin karakterizasyonunu hem de etkili
antikorlarin izolasyonunu ve Uretimini gerektirmis ve yine de insanlarda Zika-
mikrosefali baglantisinin taninmasindan sonraki aylar icinde sonuclar alinmis

Sapparapu G, Fernandez E, Kose N, et al. Neutralizing human antibodies prevent
Zika virus replication and fetal disease in mice. NATURE 2016,540:443-447.
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Monoclonal Antibodies Tor Emerging Intectious Diseases
Borrowing from History
Hilary . ddarston, M., M.P.H_, Catharine |I. Paules, M.C, and Anthony S. Fawci, BTk




COVID-19- mab

 COVID-19'u tedavi etmek icin terapotik mAb'ler, iyilesen hastalardan izole
edilen B hucrelerinin siralanmasiyla hizla (aylar icinde) lretildi.

e Bamlanivimab:
e COVID-19 Acil Kullanim Izni Kasim 2020

e Bamlanivimab yalnizca E484K ve/veya L452R SARS-CoV-2 varyantlarini
iceren soylarin bilinen veya dogrulanmis diisik prevalansinin oldugu
bolgelerde kullanilabilecegi bildirildi

* Ancak FDA, 16 Nisan 2021'den gecerli olmak Gizere ABD’de bamlanivimab
monoterapisi icin Acil kullanim izni iptal etti.



COVID-19 tedavisinde ve 6nlenmesinde monoklonal antikorlar icin kriterler s

*Amerika Birlesik Devletleri'nde, siddetli COVID-19'a ilerleme riski yliksek olan secilmis bireylerde COVID-19'un tedavisi ve maruziyet sonrasi
onlenmesi icin EUA'ya birkac monoklonal antikor verilmistir (asagidaki kriterlere bakiniz).

*Tedavi icin monoklonal antikorlara yalnizca semptomatik ancak hafif ila orta derecede enfeksiyonu olan hastalarda izin verilir (6rnegin, ek
oksijen gerektirmeyen veya kronik ek oksijen aliyorsa, artan oksijen gereksinimi olmayan).

EUA basina .
. .. o Omicron varyantinin
monoklonal antikor gosterge Yas araligi Ayar uygulama etkisi*
zamanlamasi

Hafif/orta derecede *yetiskinler Hastanede Semptom

sotrovimab enfeksiyonu olan yiiksek *>12 yasinda ve 240 kg baslangicindan  Aktif kalir
o T T . yatmayan hastalar .

riskli hastalarin tedavisi agirligindaki ergenler <10 gln sonra

Diger tedavileri

kullanamayan hafif/orta °yetiskinler Hastanede Semptom
bebtelovimab derecede enfeksiyonu  *212 yasinda ve 240 kg baslangicindan <7 Aktif kalir

B . . . yatmayan hastalar .

olan yuksek riskli agirhgindaki ergenler glin sonra

hastalarin tedavisi

Hafif/orta derecede *yetiskinler Semptom Etkin degil — Omicron'un

Hastanede

yatmayan hastalar baslangicindan  baskin oldugu

<10 gln sonra yerlerde kullanmayin

enfeksiyonu olan yiiksek *>12 yasinda ve 240 kg
riskli hastalarin tedavisi agirhigindaki ergenler
Asilanmamis veya

yetersiz asi yanitina Maruz kaldiktan

sahip olmasi beklenen :Zigsk;n:s;a ve 40 k Herhanei sonra mumkuin
yuksek riskli hastalarin yaz =10 XE & olan en kisa

) agirhgindaki ergenler ;
maruziyet sonrasi surede

profilaksisi

Casirivimab-
imdevimab Etkin degil — Omicron'un
baskin oldugu

yerlerde kullanmayin



COVID-19 tedavisinde ve 6nlenmesinde monoklonal antikorlar icin

| DUV R [

monoklonal antikor

Bamlanivimab-etesevimab

Tixagevimab-cilgavimab

gosterge Yas araligi

Hafif/orta derecede enfeksiyonu eyetiskinler
olan yuksek riskli hastalarin *ergenler
tedavisi *Cocuklar (yeni doganlar dahil)

Asilanmamis veya yetersiz asi
yanitina sahip olmasi beklenen
yuksek riskli hastalarin maruziyet
sonrasi profilaksisi

syetigkinler
*ergenler
*Cocuklar (yeni doganlar dahil)

Orta ve ileri derecede bagisikhgl
baskilanmis hastalarda veya asi
kontrendikasyonu olan kisilerde
On temas profilaksisi

syetigkinler
*>12 yasinda ve 240 kg
agirhgindaki ergenler

Monoklonal antikor kullanimi kriterlerini karsilayan yiiksek riskli 6zellikler

ileri yas (265 yas)

Obezite veya fazla kilolu olma (6rnegin, BMI >25 kg/m ?olan yetiskinler veya 12-17 yaslari arasinda BMI 285

Gebelik
Kronik bébrek hastahgi
Seker hastalig

immiinosupresyon (bagisiklik baskilayici hastalik veya tedavi)
Kardiyovaskiler hastalik (dogustan kalp hastaligi dahil) veya hipertansiyon
Kronik akciger hastaliklari (6rnegin, kronik obstriiktif akciger hastaligi, astim [orta ila siddetli], interstisyel akciger hastaligl, kistik fibroz, pulmoner hipertansiyon)

Orak hicre hastalig

Ayar

*Hastanede yatmayan
hastalar

*Hastanede yatan
gocuklar £2 yil

Herhangi

Herhangi

persentil

EUA basina
uygulama
zamanlamasi

Semptom
baglangicindan <10 giin
sonra

Maruz kaldiktan sonra
mUmkun olan en kisa
siirede

olan yasa ve cinsiyete gore)

Omicron varyantinin
etkisi*

Etkin degil — Omicron'un baskin
oldugu yerlerde kullanmayin

Etkin degil — Omicron'un baskin
oldugu yerlerde kullanmayin

Aktif kalir, ancak distk seviyelerde

Norogelisimsel bozukluklar (6rnegin, serebral palsi) veya tibbi karmasikliga neden olan diger tibbi agidan karmasik durumlar (genetik veya metabolik sendromlar ve konjenital anomaliler)
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Bakteri-mADb

v'Bakterilere karsi bazi mAb'ler hem profilaktik hem de terapdtik olarak
islev gorebilir (ornegin, Bacillus anthracis'in koruyucu antijen alanini
veya Clostridioides difficile toksinlerinden birini hedefleyerek)

v'mAb'ler, korunmus hemaglutinin'i hedefleyenleri icerir
v"Haemophilus influenzae'nin etkili bir mAb gelistirilmedi

v 2018 makalesinde patojenlere yonelik mAb'lerin yiiksek maliyetleri ve
parenteral uygulama gereksinimleri nedeniyle rutin olarak
kullaniimasi pek olasi gorinmemekte



Bacillus anthracis monoklonal antikorudur.

* Raxibacumab, sarbon toksininin bir bileseni olan koruyucu antijene karsi
yonlendirilmis bir insan IgG1lambda monoklonal antikorudur

* Tavsanlarda ve maymunlarda yuruitilen toplam dort randomize, plasebo
kontrolli calisma raxibacumabin etkinligini degerlendirildigi calisma

* Tek doz raxibacumab, semptomatik inhalasyon sarbonu olan tavsanlarda ve
maymunlarda sagkalimi iyilestirdigi saptanmis

Thi-Sau Migone et al. Raxibacumab for the treatment
of inhalational anthrax N Engl J Med 2009:361:135-44.

HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all of the information needed to use
RAXTBACUMARB safely and effectively. See full prescribing information
for RANTBACUMAB.

RAXTBACTUMAEB injection, for intravenous use
Initial U.S. Approval: 2012

——————————INDICATIONS AND USAGE-— —
Raxibacumab is indicated for the treatment of adult and pediatric patients with
inhalational anthrax due to Bacillus anthracis m combmation with appropnate
antibactenial drugs. and for prophylaxis of mnhalational anthrax when
altemative therapies are not available or are not appropnate. (1)



https://pubmed.ncbi.nlm.nih.gov/?term=Migone+TS&cauthor_id=19587338
https://pubmed.ncbi.nlm.nih.gov/?term=Migone+TS&cauthor_id=19587338

ANTHIM® (obiltoxaximab)

. Bacill<lus anthracis toksininin koruyucu antijenini ile baglayan bir monoklonal
antikor

 ANTHIM, intraveno6z enjeksiyon icin 600 mg/6mL (100 mg/mL) iceren tek dozluk
flakonlarda steril, koruyucusuz olarak saglanir

« ANTHIM © (obiltoxaximab), uygun antibakteriyel ilaclarla kombinasyon halinde
Bacillus anthracis'e bagli inhalasyon sarbonunun tedavisi icin yetiskin ve pediatrik
hastalarda endikedir

* ANTHIM, yalnizca inhalasyonel sarbonun 6nlenmesine yonelik yarari, ciddi asiri
Ic(:luI arI|II|k rlegksiyonlarl ve anafilaksi riskinden daha agir bastiginda profilaksi icin
ullaniimahdir.



Bezlotoksumab

**Bezlotoksumab, Ekim 2016'da FDA tarafindan onaylandi

**SOC antibiyotiklerle birlikte yliksek riskli yetiskinlerde
tekrarlayan CDI'nin dnlenmesi icin onaylanan

*»C. difficile toksin B'ye karsi ilk insanlastiriimis monoklonal
antikor

**Bezlotoksumab, 60 dakika boyunca 6nerilen 10 mg/kg
dozunda tek seferlik inflzyon seklinde verilir

**Bezlotoxumab yaklasik 18 glinliik bir eliminasyon yari 6mriine
sahiptir, bu da tek seferlik inflzyondan sonra 3 aya kadar
Olculebilir antikor konsantrasyonlarina donusur

Yee KL, et al. Population pharmacokinetics and pharmacodynamics of bezlotoxumab in adults with primary
and recurrent Clostridium difficile infection. Antimicrob Agents Chemother 2019; 63:e01971-18.
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Treatment with Monoclonal Antibodies
against Clostridium difficile Toxins

Israel Lowy, M.D., Ph.D., Deborah C. Molrine, M.D., M.P.H., Brett A. Leav, M.D., Barbra M. Blair, M.D.,

Roger Baxter, M.D., Dale N. Gerding, M.D., Geoffrey Nichol, M.B., Ch.B., William D. Thomas, Jr., Ph.D.,

Mark Leney, Ph.D., Susan Sloan, Ph.D., Catherine A. Hay, Ph.D., and Donna M. Ambrosino, M.D.
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ABSTRACT

Figure 1. Time to Recurrence of Clostridium difficile Infection (CD1).

The cumulative percentages of 32 patients with laboratory-documented re-
rrrrrr t CDI during the 84-day study period are shown for the two study
groups: 7% in the antibody group and 25% in the placebo group. Five pa-
tients had a second episode of CDI recurrence: two in the antibody group
and three in the placebo group. The P value was calculated by means of the
log-rank test.

* Monoklonal antikor tedavisi ise C. difficile
enfeksiyonlarinda rektrrenslere karsi koruyucu toksin A
antikor seviyesini arttirarak etkili olabilmektedir.

* 200 hastalik bir calismada metronidazol ve vankomisin
tedavilerinin yanina eklendiginde reklrrens riskin

azaltmaktadir(%25’ten %7’ye) dusurdigu gosterilmis
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Bezlotoxumab for Prevention of Recurrent Clostridium difficile

Infection
M.H. Wilcox, D.N. Gerding, |.R. Poxton, C. Kelly, R. Nathan, T. Birch, O.A. Cornely, G. Rahav, E. Bouza, C. Lee,
G. Jenkin, W._ Jensen, Y.-S. Kim, J. Yoshida, L. Gabryelski, A. Pedley, K. Eves, R. Tipping, D. Guris, N. Kartsonis,
and M.-B. Dorr, for the MODIFY | and MODIFY Il Investigators™

ABSTRACT

BACKGROUND
Clostridium difficile is the most common cause of infectious diarrhea in hospitalized patients. The authors’ full names, academic de-

Farmakolojik 6zellikler, plaseboya kiyasla bezlotoksumab verilen CDI hastalarinda CDI
niksetme oranlarinin azaldigini gosteren 2655 hastayi iceren randomize, cift-kor, plasebo
kontrolli faz 11l klinik calismaya (MODIFY I/Il) gosterilmis

Standart tedavinin yaninda tek doz bezlotoxumabin, rekirren enfeksiyon oranlarini anlamli
derecede azalttigi gosterildi

v CDl ileiliskili hastaneye yeniden yatis disinda,

v Tekrarlayan CDI riski altindaki dnceden belirlenmis alt gruplarda da etkililik dlctlmustar
v" Ayrica 65 yasindan bulyik yas, CDI 6ykisu, zayif bagisiklik, siddetli CDI ve belirli virtilent suslarla enfeksiyon
(ribotipler 027/078/244) dahil olmak tzere

SOC antibiyotikler : vankomisin (%48), metronidazol (%47) fidaksomisin (%4)'den
SOC antibiyotikleri + 60 dakikalik bir intraven6z bezlotoxumab (10 mg/kg)




Clinical Infectious Diseases” 2018,67(5):649-56
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Bezlotoxumab for Prevention of Recurrent Clostridium
difficile Infection in Patients at Increased Risk for
Recurrence

Dale N. Gerding. C n P. Kelly.? G lia Rahav,?® Ch stine Lee.*® Erik R. Dubberke.® Princy N. Kumar.” Bruce Yacyshyn.? Dina Kao.® Karen Eves.,’
Misoo C. Ellison."’ M ary E. Hanson,”? Dalya Guris,” a a e
n + of Vo crans Af

nton, Canada: and
. Merck & Co. Inc. Kenilworth. N

. Ya§ >65 CDI gegm|§| |mmunsupresyon §|ddetI| CDl ve,

* ribotip 027/078/244,

v'12 hafta igcinde rCDI, FMT| _ o
v'30 giinliik tim nedenlere|  Ozellikle risk faktorli  jen

yatislar kisilere 6nerilmekte

v 30 ve 90 giin sonra morta
* Risk faktorlerinin sayisi arﬁ‘erartm@

e (1 risk faktori: %31,3; >3 risk faktori: 46.1%).

%75.6)

* Bezlotoksumab, rCDI icin risk faktorleri olan katilimcilarda
rCDI, fekal mlkroblyota transplantasyonlari ve CDlI ile iligkili

30 gunluk veniden kabul oranlarini azalttigi saptanmis
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4 Sonraki yillar icin cok ilaca
Novel, Broadly Reactive Anticapsular Antibodies against direng“ bakterilerin tEdaViSi
Carbapenem-Resistant Klebsiella pneumoniae Protect from . . . e
Infection icin de bir secenek olabilir
Elizabeth Diago-Navarro,” Michael P. Motley,?* Gonzalo Ruiz-Peréz,© Winnie Yu,” Julianne Austin,® Bruna M. S. Seco

Guozhi Xiao,” Aniska Chikhalya,” Peter H. Seeberger,” Bettina C. Fries®
=Department of Moleculer Genetics 2nd Microbiclogy, Stony Brook University, Stony Brook. New York, USA
sUnhvarsidad Frandsco de Vitoria, Poa D de Alarco Spain

Deps t of Bomolecular Systems, Max Plenck iInstitute of Collokds a2nd Interfaces, Potsdam, Germany

. ﬁahsmada K.pneumonige inokiile edilen fareden ST258 klonunun kapsiil polisakkaritini
edef alan monoklonal antikor iretilmis

* Biyofilm inhibisyonu, kompleman aktivasyonu, nétrofillerin aktivasyonu,

opsonofagositozisi sagladiklari, bakteri yayilimini onledikleri ve bakteri 6liimiine yol
ag‘rlkr]ar'l gds‘rer‘ilmis 5 yey Y

« Kapsiil polisakkaritini hedef alan mAb ve asilarin iiretiminin multidirengli
K.pneumoniae enfeksiyonlarini gnleme ve tedavisinde etkili olacagi sonucuna varilmig




Monoclonal antibodies for infectious disease and toxins

Fungal
Human Efungumabt
Viral
*Ansuvimab Atoltivimab (+maftivimab/odesivimab) Bamlanivimab? (+etesevimab)t Bebtelovimab$
Casirivimabt (+imdevimab) Cilgavimab® (+tixagevimab)' DiridavumabSEtesevimabtExbivirumab$
Human Foravirumab$ Imdevimabt (+casirivimab) LibivirumabS Maftivimab Odesivimab Rafivirumab$
Regavirumab$ Regdanvimab Sevirumab® Sotrovimab Suptavumab Tixagevimab® (+cilgavimab)t Tuvirumab$
NirsevimabT
Chimeric *Cosfroviximab Larcaviximab Porgaviximab
Humanized *Felvizumab$ Lenvervimab™ Motavizumab? Palivizumab Suvizumab$
Bacterial

Human *Nebacumab Panobacumab$ Raxibacumab

Mouse Edobacomab$

Chimeric *Pagibaximabt

Humanized * Tefibazumab'

Toxin
Human *Actoxumab$ Bezlotoxumab Suvratoxumab

Chimeric *Obiltoxaximab

Humanized *Urtoxazumab$

“#*WHO-EM*Withdrawn from market Clinical trials: tPhase III SNever to phase IIT
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