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Antikorlar

Immiin sistemdeki antikorlarin cogu poliklonal

»bircok farkh B lenfosit tarafindan Gretilir

»her biri hedef antijen icin biraz farkl bir 6zgullige sahip

farkh epitoplara baglanma veya

ayni epitopa farkh afinitelerle baglanma ozelligi
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Salah et al. Journal of Biochemical and Molecular Toxicology, 2025; 39:e70163



Tek bir B hiicre klonundan bluyuk miktarda antikor Gretmek mimkun J

[ 1985'ten beri yuzlerce monoklonal antikor (mAb) onay almis

Diinya Saghk Orguti'ne (DSO) gore, 800'den fazla mAb bulunuyor J




Serumdan turetilen 1gG preparatlarinin kisithliklar
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Monoklonal antikorlarin gelistirilmesine ilk olarak

Nobel 6dullii Georges Kohler ve Cesar Millstein onculiik etti.

d, urmcrrere—ma%nak

Esposito et al. Front. Immunol. 14:1162342.
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Son yillarda terapotik antikorlar COVID-19 pandemisi ve

direncli bakteriler nedeniyle tekrar ilgi cekmeye basladi.
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mADb

* mAb'ler 6zdes antikorlarin (veya antikor parcalarinin) homojen

preparatlandir.

 Uriindeki her antikor molekiili ayni
»antijen tanima bolgesine
» afiniteye
»biyolojik etkilesimlere
» biyolojik etkilere sahip

UpToDate



»mAb’nin etkinligi,

hiperdegisken bolgesi ile hedef antijen arasindaki etkilesimin kalitesine bagli
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Antibody tamamlayicilik belirleyici bélge -complementarity-determining region [CDR]



mADb

* Antijenlere 6zel olarak baglanarak * Hedef epitop, bir enfeksiyonun veya doku
terapotik etkilerini gosteren hasarinin gelisiminde buyiuk rol
laboratuvarda hazirlanmis antikorlar oynayanlar arasindan secilir.

e Genellikle bir viristin veya bakterinin * mAB'ler daha spesifiktir ve dolayisiyla
tercihen korunmus bir antijeninin tek daha guigliidur.

bir epitopunu hedeflerler. e Immiun sistemin bu hiicreleri hedefleme

konusundaki dogal yetenegini onarir,

— s, giiclendirir veya taklit eder.

Antigen
/ \ Salah et al. Journal of Biochemical and Molecular Toxicology, 2025; 39:e70163
Epitope Paratope Esposito et al. Front. Immunol. 14:1162342.



mADb

Mutasyonlar nedeniyle antijenik kacis riski asilabilir:

» farkh korunmus epitoplara 6zgii 2 veya daha fazla mAb veya

» bi-spesifik mAb'lerin karisimlari AR

Antig
binding site

mAb’ler yari dmriiniin 6nemli él¢ude uzatilmasiyla tasarlanabilir.

uzun vadeli klinik etkileri uzatir, uygulamayi ve klinik etkinligin stiresini destekler

Hayvan kaynakli poliklonal preparatlarla ortaya cikabilen

Kyowa Kirin's proprietary bispecific antibody technology (example)

serum hastaligi ve anafilaksi gibi yan etkiler goriilmez.

Canli zayiflatilmis asilar, immiunoglobulinlerle karsilastirildiginda mAB’ler daha gilivenli

Esposito et al. Front. Immunol. 14:1162342.
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* Suboptimal antikorlar virlise baglanir ve konak hiicrelere girisini kolaylastirabilir.

* Antikorlari terapiicin kullanmak icin, epitopu tanimlamak ve antikorun hastaligin

seyrini etkiledigi mekanizmayi aciklamak gerekir.

e Uretilmesi maliyetli ve zaman gerektirir.

Otsubo et al. Pharmacology & Therapeutics 240 (2022) 108233



Antikor secimi

* Mevcut antikorun elde edilmesi

Bir hastanin;

» periferik kanindan

» kemik iliginden veya

»dalak veya tonsil gibi diger lenfoid dokulardan izole edilebilir.

o HIV ve HCV’ye karsi arastirma asamasindaki mAb'ler
o Bamlanivimab, COVID-19'dan kurtulan bir bireyden alinan bir antikor kullanilarak gelistirilmistir.
Kunert R, et al. Appl Microbiol Biotechnol 2016; 100:3451.

Catapano AL, et al.Atherosclerosis 2013; 228:18.
Flego M, et al.BMC Med 2013; 11:4.



Antikor secimi

* Hayvan bagisiklama araciligiyla
»mADb Uretiminin ilk glinlerinde en popller ve teknik olarak

uygulanabilir tek ydontemd.i.

**Muromonab-CD3 (Ortoklon OKT3)

> insanlastirilmis fareler, fare agir zincirlerinden yoksun ve

insan bagisiklik sistemine daha cok benzeyen bir repertuvara

sahip mAb'lerin gelistirilmesine olanak tanir.

o2 COVID-19 tedavisi--casirivimab ve imdevimab Kunert R, et al. Appl Microbiol Biotechnol 2016; 100:3451.
Catapano AL, et al.Atherosclerosis 2013; 228:18.

Flego M, et al.BMC Med 2013; 11:4.



Kimerik antikorlar

e Kimerik mAb'ler, insan ve insan disi 9. w &
® e

Mouse

kaynaklardan, ozellikle farelerden § oo |

Vy |Cu1 Cy2 Cy3 Vy [Cu1 Cy2 Cy3 Genetic Engineering Vy Cyl Cy2 Cy3
>

genetik bilesenlerin birlestirilmesiyle T Tle e
[ Mouse Ig genes ] [ Human Ig genes \ Chimeric Ig genes

olusturulan 6zel bir antikor sinifidir. ek e
il %\y — § :
* Antikor kimerizasyonu, biyolojik et I

FIGURE 3 | Chimeric antibodies production technique.

aktiviteleri insan antikorlarina dahil

etmeyi hedefler.

Salah et al. Journal of Biochemical and Molecular Toxicology, 2025; 39:e70163



Kimerik antikorlar

* insan antikorlarinin sabit bolgeleri ve

farelerin antikorlarinin degisken {
Fare
bolgeleri manipule edilerek Uretilirler. "
e Bu antikorlarin bilesimi, olumsuz
? 1
reaksiyon olasiligini azaltmak icin
y g ¢ =
yaklasik %65 oraninda insan genetik Chimeric

materyalinden olusur.

Salah et al. Journal of Biochemical and Molecular Toxicology, 2025; 39:e70163



Insanlastiriimis antikorlar

e 3. nesil antikorlar (-zumab)

* Insana ait olmayan bilesenleri (siklikla fare) en aza indirmek

* Farelerdeki CDR bolgeleri insan dizilerinin yerine koyulur
.t

fareye ait proteinlerin orani sadece %5-10

* Immiinojenite daha az

Salah et al. Journal of Biochemical and Molecular Toxicology, 2025; 39:e70163



Insan mAb

* 4, nesil insan antikorlari
* Son derece dusuk immunojeniteye ve tamamen insan igerigine sahiptir.

* insan B hticrelerinden elde edilebilir veya antikoru kodlayan genetik dizinin
daha sonra antikoru biyuk miktarlarda tretebilen hicrelere yerlestirildigi

rekombinan DNA teknolojisiyle Uretilebilir.

* Tamamen insan mAb'lerinin Uretimi, faj ile sunum ve transgenik farelerin

gelistirilmesiyle mimkundur.

Salah et al. Journal of Biochemical and Molecular Toxicology, 2025; 39:e70163
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Lu et al. Journal of Biomedical Science (2020) 27:1
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Aboul-Ella et al. Molecular Biomedicine (2024) 5:47

a) Monoclonal antibody for therapeutics
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Otsubo et al. Pharmacology & Therapeutics 240 (2022) 108233
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Therapeutic monoclonal antibody nomenclature

Source substem

T t bst . .
sl (omitted in mAbs

3 also called Infix)" i ®
Prefix ( ) named after 2017)" Suffix
Substem Definition Substem  Definition
-ami Serum amyloid -a Rat
protein
(SAP)/amyloidosis
Bacterial -axo Rat-mouse
~ci Cardiovascular e Hamster All products named
i o i _ before 2022:
-eni Enzyme inhibition -i Primate @
-fun Fungal -0 Mouse
J g %3 Products named
-gro Skeletal muscle -u Human from 2022 onward
mass related %51 use one of the
growth factors and following:
receptors -tug
Random and | -Ki Cytokine and i Chimeric _(unmodified _
distinctive cytokine receptors %12.5 immunoglobulin)
-bart
-ler Allergen -Xizu Chlmer_lc—%35 (engineered
humanized constant region)
-ne Neural -ZU Humanized -mig (bispecific
Bone or multi-
specific)
-pru Immunosuppressive -ment (variable
-sto Immunostimulatory region
) fragment)
-ta Tumar
-vet Veterinary use
-vi Viral

Refer to general information included within UpToDate about therapeutic mAbs and specific dosing
for individual products.

mAb: monoclonal antibody.
* The final letter could be omitted if it interfered with pronunciation.
9 Non-human species are no longer used due to high immunogenicity.

A Changes to the suffix were made in 2022 to reduce sound-alikes and to specify the

immuncglobulin structure.
sennene UpToDate®



Etki mekanizmasi

Hedefler
» Hiicre ylizey antijeni-reseptoriin blokaji ya da hiicrenin élimda
* EGFR, CD20

»Plazma proteini veya ilag
* TNF, VGF
* Digoksin

> 1gG reseptorii
* Miyastenia gravis-rozanolixizumab, efgartigimod alfa

* Mikroorganizmalar

UpToDate



Kullanim




mAb yari émrii BE) degisken (2 giin- birkag haftaya kadar )

Biyolojik aktivitenin siiresi, hedef hlicre Uzerindeki daha uzun siireli etkiler nedeniyle yari 6miirden

onemli ol¢lide farkh olabilir.

Reseptor FcRn'ye (yenidoganin Fc reseptord, bircok yetiskin hiicre tipinde ifade edilir) baglanma, insan

ve insanlastirilmis 1gG mAb'lerin yari dmrini uzatir.
Polietilen glikoliin (PEG) kovalent baglanmasi yari omri uzatmak icin de kullanilabilir.

mAb'ler ayni hedefe, ayni hiicredeki iki farkli hedefe veya iki bagimsiz hiicre tipine yonlendirilebilir.

UpToDate



* Doz araligi degisken

* Antikorlar dolasimda nispeten stabildir ve haftada 1 kez veya daha uzun

araliklarla verilebilir.

Dozlarin daha sik veya daha az siklikta verildigi istisnalar var

alemtuzumab gln asiri artan dozlarda- rituksimab idame tedavisi

* Birden fazla mAb birlikte uygulanabilir.

* Eger mAb tedavisi ve plazmaferez birlikte uygulanacaksa, mAb'nin plazmaferez

seansindan hemen sonra uygulanmasi tercih edilir.

 Hemodiyaliz mAb'leri dolasimdan uzaklastirmaz.



Yan etkiler ~
* Biyolojik Grin olmalari nedeniyle bir dizi bagisiklik aracili ve diger
reaksiyonlara ve yan etkilere neden olabilirler.
> inflizyon reaksiyonlari
» Hafif reaksiyonlar yaygin
» Genellikle ilk 1-2 saat icinde meydana gelir.

»Herhangi bir organ sistemini etkileyebilir ve hafif enjeksiyon yeri reaksiyonlarindan,

ates veya anafilaksiye kadar degisebilir.

Demlova R, et al.Physiol Res 2016; 65:5455.



Yan etkiler <

* Anti-mAb antikorlari bazen akut asiri duyarlilik reaksiyonlariyla iliskili

* Klinik belirtiler — Anti-mAb'nin etkileri, IgG veya IgE olup olmadigina bagl

» 1gG — Anti-mAb antikorlarinin cogu IgG'dir ve bunlarin temel etkisi, ilacin etkisini ve yari 6mrini
sinirlamaktir, ancak tim anti-mAb antikorlari nétralize edici degildir.

» IgE — IgE anti-mAb, tekrarlanan maruziyetlerden sonra aninda 6dem ve anafilaksiye de aracilik
edebilir. Duyarsizlastirma denenmistir.

e Cogu zaman bu akut asiri duyarlilik reaksiyonlari, blytk 6lcide mAb'nin
Ozelliklerinden ziyade hedef hlicrenin miktarina ve turine bagli olan sitokin
salinim sendromu ile karistirilabilir.

Chung CH, et al. N EnglJ Med 2008; 358:1109.



Yan etkiler -

* Diger bagisiklikla ilgili yan etkiler
» Dermatolojik, gastrointestinal, endokrin, inflamatuar reaksiyonlar
» Enfeksiyonlar ve otoimmiin komplikasyonlar

> Sitokin salinim sendromu

Demlova R, et al.Physiol Res 2016; 65:5455.



Yan etkiler b <
* Hedef antijenle ilgili istenmeyen etkiler — Bazi durumlarda, yan etkiler
dogrudan hedef antijenin biyolojisiyle ilgili olabilir:
» Kanama — Trombosit agregasyonunu bloke eden abciximab kanamaya neden olabilir.

» Deri reaksiyonlari —EGFR’yi inhibe eden setuksimab dermatolojik toksisiteye neden

olabilir.

» Kardiyotoksisite — HER2 reseptoriinii hedef alan trastuzumab, kardiyomiyosit sag

kaliminda HER2'nin roliayle iliskili oldugu dustntlen kardiyotoksisiteye neden olabilir.

> immiinosupresyon-Rituximab, kompleman inhibitorleri



Direncg

llac direnci genellikle mAb'lerde beklenmez ancak gozlemlenmistir.

Direng Azalmis etkinlik
hastaligin degisen biyolojisi bagisiklik sistemi tarafindan uretilen
noétralize edici antikorlar
A\ )
s N : TUmor nekroz faktori (TNF)-alfa
timorde gelisen ek mutasyonlar
. , Epidermal biylime faktori reseptori (EGFR)
bagisiklik kacis mekanizmalari
L Proprotein konvertaz subtilisin/keksin tip 9 (PCSK9)
Ancak, hucre sinyallemesindeki tim degisiklikler

viral varyantlarin gelismesi mAb etkinligini azaltmaz ve tim anti-mAb
antikorlari nétralize edici degildir.

\




Endikasyonlar

* Hematolojik maligniteler * Inflamatuvar bagirsak hastaliklari
 Solid timorler * Allogreft rejeksiyonu
 Otoimmun hastaliklar veya * Enfeksiyonlar

immun sistem hastaliklari  ilac zehirlenmeleri

* Hiperkolesterolemi  Myasthenia gravis

* Astim
* Osteoporoz
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Monoclonal antibodies for infectious disease and toxins [hide]

Human Efungumab®

Human

Chimeric
Humanized
Human
Mouse
Chimeric
Humanized
Human
Chimeric

Humanized

Ansuvimab - Atoltivimab (+maftivimab/odesivimab) - Avdoralimab® - Bamlanivimab' (+etesevimab)T - Bebtelovimab$ -
CasirivimabT (+imdevimab) - CilgavimabT (+tixagevimab)T - Diridavumab$ - Etesevimab™ - Exbivirumab¥ -
Foravirumab$ - Imdevimab® (+casirivimab) - Libivirumab$ - Maftivimab - Nirsevimab™ - Odesivimab - Pemivibart -
Rafivirumab® - Regavirumab¥ - Regdanvimab - Sevirumab' - Sipavibart - Sotrovimab - Suptavumab - Tixagevimab®
(+cilgavimab)' - Tuvirumab®

Cosfroviximab - Larcaviximab - Porgaviximab - Vilobelimab®
Felvizumab¥ - Lenvervimab' - Motavizumab™ - Palivizumab - Suvizumab®
Nebacumab - Panobacumab$ - Raxibacumab

Edobacomab$®

Pagibaximab®

Tefibazumab®

Actoxumab® - Bezlotoxumab - Suvratoxumab

Obiltoxaximab

Urtoxazumab$

#NHO-EM - ¥withdrawn from market - Clinical trials: (TPhase 11l - $Never to phase III)




* Avrupa ve ABD’de Enfeksiyon Hastaliklari alaninda onay almis mAb’ler:
 Palivizumab
* Nirsevimab

* Pemivibart
* Sipavibart :|— SARS-CoV-2

* Vilobelimab

e |balizumab----HIV

e Atoltivimab+ aftivimab + odesivimab
 Ansuvimab } Ebola
e Raxibacumab
* Obiltoxaximab
e Bezlotoxumab----C.difficile

RSV

Sarbon






RSV

Polymerase (L)

M2-1 Small hydrophobic (SH)

Phosphoprotein (P) o £ <4—Attachment (G) glycoprotein

Nucleoprotein (N)

NSTINS2 N P M SH G F M2 L



Pre-F Post-F

Nirsevimab

(site @)

Neutralization

Suptavumab ¥ ' Sensitivity Location
teV/ ‘
ko, ™ b i @Pre-F only
: TS [l Site @
6 @ L )y M Sitel ‘ Pre-F only
2 e [ Sitell
p- 2 ‘. I Site lll ‘ Pre-F > Post-F
' ’ : it M Site IV
MK-1654 R M SiteV @) Pre-F & Post-F
(sitelv) = X (Il) Pre-F & Post-F
¢ e B 0 Post-F > Pre-F

Table 2. RSV immunoprophylaxis by target populations. Monoclonal antibodies are categorised into
sequences of clinical phases (I, II, III) for two different population groups: paediatric and adults.

Population Phase I Phase II Phase III Market Approved

Clesrovimab (MK-1654) fully . .
g Palivizumab Humanized mAb (IgG1)
- - human mAb (IgG1) binding binding RSV F protein site II, half-life:

RSV F protein site IV, half-life: . .
73-88 days, single injection 20 days, monthly intramuscular injection

Children
Nirsevimab fully human mAb (IgG1)
TNMO001 human anti-RSV mAb ) } binding RSV F protein site &, YTE
injection mutation of the Fc, half-life: 65-70 days,
single intramuscular injection
RSM01 Humanized mAb (IgG1)
Adults binding RSV F protein site &, - - -

half-life: 65-70 days, single injection
Abbreviations: I[gGl—immunoglobulin G subclass 1; mAb—monoclonal antibody; RSV—respiratory syncytial virus.

Mejias, Asuncion et al. Annals of Allergy, Asthma & Immunology, Volume 125, Issue 1, 36 - 46 Kopera et al. Vaccines 2023, 11, 1797.
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Palivizumab (PV) e
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PV, olgun RSV F glikoproteininin ekstraseliiler alanda antijenik boélge Il veya bdlge A
olarak adlandirilan oldukca korunan bir bolgesini hedef alan rekombinan DNA

teknolojisiyle Uretilen insanlastirilmis bir mAb'dir.
F glikoproteininin prefiizyon ve postfiizyon konformasyonunu hedef alr.

PV, virise karsi notralize edici ve fiizyon inhibitor aktivitesi sergiler, boylece

replikasyonunu ve yayilmasini engeller.
Notralizasyon aktivitesi nirsevimab (NSM)’ dan daha diisiik

Ciddi yan etki riski olmadan yuksek riskli bebeklerde RSV ile iliskili hastaneye yatislara
karsi %45-82 oraninda etkili

Esposito et al. Front. Immunol. 14:1162342.




Clinical indications for palivizumab immunoprophylaxis against severe
respiratory syncytial virus infections in infants

Population Indications (only if nirsevimab is not available)

Preterm infants with BPD*

<12 months of age at the start of RSV seascn

Age 12 through 23 months and required medical therapy (eg,
supplemental oxygen, glucocorticoids, diuretics) for BPD within six
months of the start of RSV season

Preterm infants without BPD

Infants born at <29 weeks GA who are <12 months of age at the
start of the RSV season

Preterm infants born at 29 to <32 weeks GA who are <12 months of
age at the start of the RSV season and who have additional risk
factors (eg, age <4 months at peak RSV seascn, attending daycare,
older sibling in the household, parental smoking) !

Infants with CHD Most likely to benefit:
= Infants <12 months of age with acyanotic heart disease who are
receiving medication to control heart failure and will require cardiac
surgery
= Infants <12 months of age with moderate to severe pulmonary
hypertensicn

May benefit:
= Infants <12 months of age with cyanotic heart disease (decisicns
should be made in consultation with the infant's cardiologist)

Infants and children <2 years of age with primary immunodeficiency
syndrome (eg, SCID) or significant immunasuppression (eg, heart or
lung transplant or HCT)

Other potential candidates®

= Infants <12 months of age with severe neuromuscular disease
= Infants <12 months of age with severe pulmenary disease (eg, TEF)
» Infants <12 months of age with Down syndrome

This table summarizes cur suggested indicaticns for palivizumab in high-risk infants. NOTE:
Palivizumab should only be used if nirsevimab is not available. In addition to immuncprophylaxis, other
general measures to prevent RSV infection in high-risk infants include hand washing, practicing cough
hygiene, avoidance of tobacco and other smoke, and restricting participation in childcare during RSV
season (if possible). Refer to UpToDate's topic cn RSV preventicn for additional details, including a
description of the evidence supporting the efficacy of palivizumab.

RSV: respiratory syncytial virus; BPD: bronchopulmonary dysplasia; GA: gestational age; CHD:
congenital heart disease; TEF: tracheoesophageal fistula; SCID: severe combined immunodeficiency;
HCT: hematopoietic cell transplant.

* BPD is variably defined. For the purpose of this table, we define BPD as GA <32 weeks and a
requirement for supplementation oxygen for at least the first 28 days after birth.

9 These risk factors plus out of pocket cost are taken into consideration on a case-by-case basis in
consultation with the infant's caregiver(s).

A Use of palivizumab in these patient populations is not standardized and evidence is limited.

UpToDate®

Copyrights apply




PV’nin onayl dozu, 15 mg/kg, ayda bir kez iM
En fazla 5 ay boyunca

Kuzey yarimkirede genellikle EkKim-Mart aylari arasinda meydana gelen RSV

sezonuyla ayni
Ilk doz RSV sezonu baslamadan dnce verilmeli
Canli asilar dahil birlikte verilebilir.

Intranazal ve biyobenzer mAb calismalari devam ediyor.

Esposito et al. Front. Immunol. 14:1162342.



¢ Beyfortus™ @&

Nirsevimab

Nirsevimab (NSM) ‘

)

Via intramy
ntenido: 5 jeringas wdm”:\

RSV F glikoproteininin prefiizyon konformasyonunu hedef alan bir mAb '
Uzun bir yari dmiir ve gliglii notralize edici aktivite

Yari omur 62,5-73 gun

Bir doz nirsevimabin en az 5 ay boyunca koruma saglamasi beklenir.
RSV sezonunun baslangicinda yalnizca bir doz yeterli (50-100 mg, iM)
Nirsevimab, 2023 yilinda FDA tarafindan tim bebekler icin onayl

Prematiire bebekler ve diger risk faktorleri olanlar icin bile palivizumab yerine
kullanilmasi énerilir.

< 8 aylik, RSV sezonu
Dogumdan sonraki ilk hafta ya da hastaneden taburcu olurken verilmeli

Esposito et al. Front. Immunol. 14:1162342.



* Randomize kontrolli calismalara gore preterm, gec preterm ve term
infantlarda (=29 hafta) NSM etkin

» Tibbi olarak izlenen alt solunum yolu enfeksiyonlarinda (MALRI) %70-75 ¢
> 3 aylik (%92,2 vs %58,8) ve > 5 kg olanlarda (%85,7 vs %52,4) alt solunum yolu enfeksiyonlarinda @

 MALRI hospitalizasyon orani %0,8-0,6 vs %4,1-1,6
» Goreceli etkililik =) %75-83

e Guvenli ve iyi tolere edilebilir

e Dusuk maliyet

* Asilarla birlikte verilebilir.

Esposito et al. Front. Immunol. 14:1162342.
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Clinical indications for nirsevimab immunoprophylaxis against
severe respiratory syncytial virus infections in infants and
children <19 months

Population Indications

Healthy infants = Born during RSV season or <8 months
when entering their first RSV seascn
» If dose not received during first RSV
season and <8 months upon entering
their second RSV season

Infants with increased risk of severe
disease:
= Children with chronic lung disease of
prematurity” who required medical

All infants born during RSV seascon or
upon entering their first RSV season
If <19 months when entering their
secend RSV season

suppertT any time during the &-
month period before the start of the
RSV season

= Children who are severely
immunocompremised

= Children with cystic fibrosis who
have manifestations of severe lung
disease® or have weight-for-length
that is <10t percentile

= American Indian and Alaska Native
children

This table summarizes cur suggested indications for nirsevimab. Refer to UpToDate's
topic on RSV prevention for additional details, including a description of the evidence
supporting the efficacy of nirsevimab. If nirsevimab is not available, refer to
UpToDate's topic on RSV prevention for palivizumab indications.

RSV: respiratory syncytial virus.
* Chronic lung disease of prematurity is alsoc known as bronchopulmonary dysplasia.

9 Examples include chrenic corticosteroid therapy, diuretic therapy, or supplemental
oxygen.

A Previous hospitalization for pulmonary exacerbation in the first year of life or

abnormalities on chest imaging that persist when stable.
UpToDate




First respiratory syncytial virus season Second respiratory syncytial virus season

Age =19 months?

Age <8 months?
I
r 1

Yas No

Yes Mo
¥ ¥ v v
Rivm;f\‘;cr::: r:f:::ssin High risk for severe disease? High risk fo di -
prior to birth? Refer to Inset 2 igh ri= Frrste::-:et Isease: Prophylaxis not indicated
R E— — I
Yes No Yes No f 1
¥ v v ¥ Yes Mo

¥ ¥

<8 months and did not

Prophylaxis not indicated * Nirsevimab available? Nirsevimab available? Prophylaxis not indicated

Nirsevimab available?

— AN I receive nirsevimab last season?
Yes No Yas No I I
* * + * T 1 T 1
Administer 1 dose Eligible for palivizumab? Administer 1 dose Eligible for palivizumab? Yes No Yes o
of nirsevimab Refer to Inset 1 of nirsevimab Refer to Inset 1 + * + +

T 1 T 1 Administer 1 dose

Eligible for palivizumab? Nirsevimab available? Prophylaxis not indicated

Yes No Yes No of nirsevimab
v L v L Prematurity with BPD ¥ I
Follow palivizumab dosing guidelines Fellow palivizumab dosing guidelines f 1
and and and Yes No
If nirsevimab becomes available If nirsevimab becomes availabl If ni b bacomes available b becomes availabl Age 12 through 23 months and v ¥

during RSV season before infant

*B months, administer 1 dose Administer 1 dose

of nirsevimab

during RSV season:
= Administer 1 dose of nirsevimab
= Do not administer additional
palivizumab doses I [ !
Yas No
Inset 2: High risk for severe disease + *

during RSV season:
= Administer 1 dose of nirsevimab
= Do not administer additional
palivizumab doses

required medical therapy for BPD
within & months of start of RSV season

during RSV season, administer 1 dose

Prophylaxis not indicated

High risk for severe disease

Inset 1: Palivizumab eligibility
(use only when nirsevimab is
unavailable)

Chronic lung disease of prematurity and
receipt of medical support during the
& menths pricr to start of RSV season

Follow palivizumab deosing guidelines

Prematurity with BPD Y Chronic lung disease of prematurity and and

® Age <1 year at start of RSV season
= Age 12 through 23 menths and
required medical therapy for BPD
within & months of start of RSV season
Prematurity without BPD

receipt of medical support during the
& menths prior to start of RSV season

Severe immunococmpromise

Cystic fibrosis with
= Manifestations of severe disease
or

If nirsevimab becomes available
during RSV season:
= Administer 1 dose of nirsevimab
= Do not administer additicnal
palivizumab doses

during RSV season, administer 1 dose

If nirsevimab becomes available

Severe immunocompromise

Cystic fibrosis with
= Manifestations of severe disease
or
= Weight for length <10th percentile

Bom <29 weeks gestation and <12 manths ) th !
at start of RSV seaszon = Weight for length <10th percentile

American Indian and Alaska Native children

Congenital heart disease - decision should
be made in consultation with infant's
cardiologist

American Indian and Alaska Native children

This algorithm outlines cur approach to RSV immunaprophylaxis during the child's second RSW
season. Refer to other UpTeDate content for more details on cur approach. Nirsevimab dosing

is age- and weight-based; for additional details on nirsevimab and palivizumab dosing, refer to
related UpToDate content and the drug monographs included within UpToDate.

This algorithm outlines our appreach to RSV immunoprophylaxis during the infant's first RSV season. Refer to other
UpToDate content for more details on our approach. Nirsevimab dosing is age- and weight-based; for additional details cn
nirsevimab and palivizumab dasing, refer to related UpToDate content and the drug monographs included within UpToDate.

BPD: bronchopulmenary dysplasia; RSV: respiratory syncytial virus.

* Refer to UpToDate topic for rare exceptions to immunoprophylaxis when RSV vaccine received =14 days prior to birth. BPD: bronchopulmanary dysplasia; RSV: respiratory syncytial virus.

9 Prematurity with BPD is defined as gestational age <32 weeks and supplemental oxygen requirement for at least the first

* Prematurity with BPD is defined as gestational age <32 weeks and supplemental oxygen
28 days after birth.

requirement for at least the first 28 days after birth.




Clesrovimab

e Clesrovimab (MK-1654), RSV on fuzyon F proteininin IV bolgesini ve ayni YTE
mutasyonunu hedef aldigi icin NSM'ye benzer bir mAb

* Faz 2b/3 cift kor, randomize, plasebo kontrolli klinik calisma

» Dogumdan 1 yasina kadar ilk RSV sezonuna giren saglikli preterm ve term bebeklerde
clesrovimab'in guvenligi ve etkinligi
>3.632 katilimci tek doz clesrovimab IM veya plasebo almak tizere 2:1 oraninda

randomizasyon

» 5 ay siiresince RSV ve MALRI iliskili hospitalizasyon %84 ve %90 oraninda azalma

https://www.merck.com/news/mercks-clesrovimab-mk-1654-an-investigational-respiratory-syncytial-virus-rsv-

preventative-monoclonal-antibody-significantly-reduced-incidence-of-rsv-disease-and-hospitalization-in-heal/


https://www.merck.com/news/mercks-clesrovimab-mk-1654-an-investigational-respiratory-syncytial-virus-rsv-

2
o
>
O
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 mAb'lerin cogunun hedefi, SARS-CoV-2'nin ACE2’ye baglanmasini saglayan
S proteininin alt birimi 1'de bulunan reseptor baglanma bolgesindeki (RBD) epitoplar
* Az sayida mAB, S1 alt biriminin diger bilesenlerini hedef alir:

N-terminal bolgesi (NTD) ve reseptor baglanma motifi (RBM)

 mAb'lerin etkinligi, zamanla virus varyantina bagh olarak 6nemli dl¢iide degisti.

Esposito et al. Front. Immunol. 14:1162342.



Sotrovimab,
bamlanivimab+etesevimab,
casirivimab+imdevimab, baslangicta
endise duyulan orijinal SARS-CoV-2

varyantlarina karsi oldukca etkiliydi.

Delta varyantina karsi yalnizca
kismen etkili ve 6zellikle en son BA.4
ve BA.5 alt varyantlari olmak lzere
Omicron varyanti baskin hale

geldiginde etkisini kaybetti.

EMA

, 2020, for earl

Bamlanivimab

Bamlanivimab and
etesevimab

Casirivimab and
imdevimab

Tixagevimab and
cilgavimab

Sotrovimab

progression; withdrawn on April 5, 2022

Regdanvimab Not approved yet

Bebtelovimab EUA Feb
outpatient
progressi

Not authorised

, for early therapy in
igh risk of disease

Damubarvimab
and romlusevimab

Not authorised

Marketing authorisation granted on
March 11, 2021, for early therapy in
outpatients at risk of disease progression;
withdrawn by Eli Lilly on Oct 29, 2021

Marketing authorisation granted on

Nov 12, 2021, for early therapy in
outpatients at risk of disease progression
and post-exposure prophylaxis

In rolling review

Marketing authorisation granted on
Dec 17, 2021, for early therapy in
outpatients at risk of disease progression

Marketing authorisation granted on
Nov 12, 2021, for early therapy in
outpatients at risk of disease progression

Not authorised

Not authorised

EMA=European Medicines Agency. EUA=emergency use authorisation. FDA=US Food and Drug Administration.

Table 1: Authorisation status for selected monoclonal antibodies by the FDA and EMA




Pemivibart

* RBD'yi hedef alan rekombinan insan monoklonal IgG1A antikoru

* Yetiskinlerde ve adolesanlarda (en az 40 kg agirlhginda 12 yas ve Uzeri)
orta -siddetli bagisiklik yetmezligi olan ve COVID-19 asisina yeterli bir yanit

olusturma olasilhigi distk olanlar

* COVID-19 maruziyet oncesi profilaksisi icin acil kullanim icin onayli

https://www.fda.gov/media/177068/download?attachment



Sipavibart

* Phed56Leu iceren varyantlar (6rnegin, KP.2* ve KP.3*) dahil olmak tizere SARS-
CoV-2'yi notralize eden bir anti-spike mAb

 EMA tarafindan Ocak 2025’te onayli

* immunosuipresif hastali§i olan veya immiinosipresif tedavi géren, 12 yas ve uzeri,
en az 40 kg agirligindaki yetiskinlerde ve adolesanlarda COVID-19'a maruziyet

oncesi profilaksi icin endikasyon

https://www.ema.europa.eu/en/medicines/human/EPAR/kavigale



Vilobelimab

* Anti-C5a mAb
* Nisan 2023-FDA tarafindan onayli

* invaziv mekanik ventilasyon veya ekstrakorporeal membran oksijenasyonu
uygulandiktan sonraki 48 saat icinde baslanmasi halinde, hastanede yatan
yetiskinlerde COVID-19 tedavisinde vilobelimab enjeksiyonunu icin acil

kullanim izni

https://www.fda.gov/drugs/drug-safety-and-availability/fda-authorizes-gohibic-vilobelimab-injection-treatment-covid-19






Ibalizumab (IBZ)

* Fareden elde edilen rekombinan bir humanize immiinoglobulin

Ibalizumab: HIV-neutralizing mAb

IgG4 mAb _ directed to domain 2 of human CD4
* HIV'in CD4 T hiicresine girmesini inhibe eder. | ===
* CD4 reseptoriiniin ekstraseliiler 1 ve 2 bélgelerine baglanarak = @© © O@ e

Cell

CD4 T hiicresi ve gp120 kompleksindeki viral flizyona ve hilicre

girisine izin veren konformasyonel degisiklikleri 6nler.

Esposito et al. Front. Immunol. 14:1162342.



Ibalizumab )

N

rogarz

Dalizumal
ton

* Kisitl tedavi seceneklerine sahip 40 hastayi iceren bir calisma: j@?z‘

O Intravenous Infus
“Ngle-dose vial.

* basarisiz ART +IBZ Dicar e ol
* HIV-RNA seviyelerinde ¢ok hizli bir dlists
e 24 haftalik tedaviden sonra katilimcilarin %43’linde viral ylik baskilanmasi

» 48. haftada viral yik baskilanmasi %60 (katilimci=27)

* Mevcut ART’ye yanit vermeyen ¢ok ilaca direngli HIV-1 enfeksiyonu olan yogun tedavi

goérmiis hastalarda ART rejiminin bir parcasi olarak iV kullanim (2 haftada 1) icin onayl






Maruziyet sonrasi profilaksi icin yaygin olarak kullanilan immunoglobulinlerin tedarik,

maliyet ve kalite ile ilgili sorunlari mevcut

Bu sinirlamalarin Ustesinden gelmek icin birkac mAb gelistirilmistir ve 5’i klinik

calismalara ulasmis
Rabishield ve miromavimab+dokaravimab kombinasyonu en ileri asamadaki preparatlar

Geleneksel insan kuduz immiinoglobulini ile karsilastirildiginda, iki preparatin benzer

profilaktik etkisi var
Mali etkin

Kuduz viruisiine maruz kaldiktan sonra 7 glin iginde asi ile birlikte verilmeli

Esposito et al. Front. Immunol. 14:1162342.



RABIES VIRUS

Matrix protein Polymerase W -
Glycaprotein ‘ “\.‘ Phosphoprotein
\ -
3 oy Rabies Human

Monoclonal Antibody (rDNA)

* Rabishield, kuduz virtsune karsi tretilmis ilk mAb
* Hindistan'da kuduz maruziyet sonrasi profilaksisi icin onayl

e Rabishield, kuduz virlisii G proteininin konformasyonel bir epitopuna baglanarak
etki eder ve bu mono-o6zgiilliik nedeniyle iki potansiyel sinirlamasi var
gelecekte ortaya cikan kuduz varyantlarinin notralize edememek ve viral kacis mutantlarinin secilme riski

* G proteininde N336D mutasyonunu tasiyan kuduz virtslerine karsi zayif bir etkiye
sahip
Afrika izolatlarinin %60'inin cogunda bulunur ve Kuzey Amerika'da nadir olmayan bir varyanttir

* Kilogram basina gereksinim daha duisiik oldugundan, insan kuduz
immiunoglobulinine gore daha diislik maliyetli

Kaza et al. Indian J Pharmacol. 2023 Jun 3;55(2):141-142.
Esposito et al. Front. Immunol. 14:1162342.



RABIES VIRUS l ¥

4 Docaravimab and MromaviraD
* TwinRab' |

600 I1U/1mL

CEIREE]

' For local infiltration in and around
ca \ the wounds and |.M. use

* Miromavimab+dokaravimab kombinasyonu -TwinRab™-, kuduz virusu
glikoproteinlerindeki iki ayri antijenik bolgeye (Il ve Ill) baglanarak

notralizasyon kapasitesini artirir ve kapsamli koruma saglar.

Etkinligi yliksek, guivenli

DSO tarafindan siipheli kuduz olgularinda temas sonrasi profilakside onayli

Hindistan’da onayli

Asya Pasifik Kuduz ve Bagisiklama Konferansi tarafindan onayl

Singh et al. Int J Appl Basic Med Res. 2024 24;14(3):193-198.






Atoltivimab, maftivimab ve odesivimab (REGN-EB3)
* Ekim 2020'de FDA tarafindan onaylandi.

e Uc mAb'nin bu kombinasyonu, Ebola viriisi yiizey glikoproteinindeki 3

ortismeyen epitopu hedef alarak glicli virlis nétralizasyonu saglar.
Ansuvimab (mAb114)
e Aralik 2020'de FDA tarafindan (Ebanga) onaylandi.

e Cin Hamster Yumurtaliginda rekombinan DNA teknolojisi ile Uretilen Zaire

ebolavirus GP1,2 yiizey glikoproteinine karsi yonlendirilmis bir insan 1IgG1 mAb

REGN3471
Targets receptor-binding site (RBS)

REGN3470
Targets

B REGN3479
glycan cap (GC) -

Targets
fusion loop (FL)

Viral membrane
3.1A resolution

Targets  Neutralizes No
Inmazeb FL.GC,RBS 100% drug-induced

resistance

- GP1 ) GP2

\ Glycan cap
) - p17- p18 loop
+ MLD-anchor/cradle

« Fusion peptide \ ‘

) o]

» QT
@
®
=8

* =4
@
-
2

Heptad repeat 11 %%

« Trimer interface

Base

MPER/TM

Cytoplasmic tail

Misasi J et al. Immunity 2021; 54:412
Rayaprolu V, et al. Cell Host Microbe 2023; 31:260.



 Randomize kontrollii calismalarda diger ajanlara oranla (remdesivir,
ZMapp) daha listiin oldugu, sag kalimin daha iyi ve viral klirens

oranlarinin daha hizli oldugu gosterildi.
* Temas sonrasi profilaksi olarak da kullaniimistir.

e Ebola virisu hastaligi olan bir hastaya orta veya yuksek riskli maruziyet

yasayan 23 kisiye uygulanmistir; hicbir hastalik olusmamistir.

Mulangu S, et al. N Engl J Med 2019; 381:2293.
Jaspard M, et al. Int J Infect Dis 2021; 113:166.



Tek doz

PZR pozitif Ebola virtisi olan annelerden dogan yenidoganlar dahil olmak Gzere yetiskin ve

pediatrik hastalarin tedavisinde kullanilabilir.
Canli Ebola viruisii asilari ile es zamanli uygulanmasindan kacinmalidir.
Ebola virusi asilarinin bu antikorlarin uygulanmasindan sonra en az 3 ay geciktirilmesi onerilir.

Ansuvimab alanlarin yarisindan fazlasi REGN-EB3 alanlarin yaklasik dortte biri taburcu olduktan 3

yil sonra en az iki Ebola virlisu antijeni icin seronegatifti.

Hastaneden taburcu olduktan sonra asilama gerekebilir.






e Bacillus anthracis
 Clostridioides difficile

e Staphylococcus aureus ve Pseudomonas aeruginosa'y: hedefleyen

cesitli antibakteriyel antikorlar gelistirildi ve test edildi.

* Bugline kadar sadece 3’U insanlarda kullanim icin onayl:

raxibacumab, obiltoxaximab ve bezlotoxumab

Esposito et al. Front. Immunol. 14:1162342.



Sarbon

Mekanizma
» Koruyucu antijenin baglanmasini ve
» 2 temel toksin olan letal toksin ve 6dem toksininin hiicrelere tasinmasini engellerler.

Sistemik sarbon tedavisinde antimikrobiyal tedaviyle birlikte kullanilir
Kutanoz sarbon icin antimikrobiyal tedaviye bir alternatif

Alternatif tedaviler mevcut olmadiginda veya uygun olmadiginda inhalasyon
sarbonunun profilaksisi icin onayli

Hastaligin erken evresinde kullanildiginda daha yararli
Hayvanlarda yapilan randomize calismalarda plaseboya kiyasla sag kalim daha iyi

Esposito et al. Front. Immunol. 14:1162342.
Hesse EM, et al. Clin Infect Dis 2022; 75:5432.
Slay RM, et al.. Clin Infect Dis 2022; 75:5441.
Hendricks K. et al. Clin Infect Dis 2022: 75:5S341.
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Sistemik sarbonun ciddiyeti ve verilerin yetersizligi gdoz 6nine alindiginda,

N

Antitoksin, antibiyotiklerin yetersiz oldugu toplu kazalarda
en buyuk degere sahip olabilir.

mimkin olan en erken zamanda ve antibiyotik tedavisiyle birlikte
antitoksin uygulanmasi sistemik sarbon i¢in =
onerilen yaklasim olmaya devam etmektedir.

Esposito et al. Front. Immunol. 14:1162342.
Hesse EM, et al. Clin Infect Dis 2022; 75:5432.
Slay RM, et al.. Clin Infect Dis 2022; 75:5441.
Hendricks K, et al. Clin Infect Dis 2022; 75: S341.



https://www.uptodate.com/contents/treatment-of-anthrax/abstract/22
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Clostridioides difficile
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)
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Bezlotoxumab, toksin B'yi notralize eden insan mAb’dir. .l“"?.m R i

Toksinin ndétralizasyonu, epitelin iyilesmesi ve bagirsak bariyerinin yeniden saglanmasi

Faz 3 calismalarinda ek tedavi olarak bezlotoxumab

intravenodz inflzyonunun, reklrrens icin tanimlanmis risk faktorleri olan yetiskin hastalarda 12 hafta boyunca

rekurrens riskini 6nemli 6lclide azalttigini gostermistir.

Antibakteriyel ila¢ tedavisi goren ve rekirrens riski yliksek olan 18 yas ve uzeri

hastalarda rekiirrensleri azaltmak icin onayl
Bezlotoxumab yalnizca antibakteriyel ilagla birlikte kullaniimali

Genel olarak glivenli olmasina ragmen, kalp yetmezligi gelisebilir.

Esposito et al. Front. Immunol. 14:1162342.
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Sitma

* Plasmodium falciparum’un yiizeyinde bulunan sirkumsporozoit protein (CSP)’ini
hedef alan mAb’ler
> LILS
» CIS43LS

* CSP proteinine baglanarak parazitin karaciger hiicrelerine girisini engeller.

e Sporozoitlerin karacigerde enfeksiyon olusturmasini 6nleyerek enfeksiyon

donglisunu keser.



Sitma
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Asi yaniti olusturamayan kisiler igin ve ayrica direncin bulundugu bolgelerdeki ve

sitma salginlarinin yasandigi ortamlardaki kisiler igin yararh olabilir
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https://www.who.int/i

Monoclonal antibodies for the prevention of infectious diseases

TARGET
PATHOGEN
ANTIBODY

Chikungunya
mRNA-1944

Ebola
GamEMab

Gamezumab

Ansuvimab

Malaria
TB31F

VRC-MALMABO0100-
00-AB (CIS43LS)

VRC 614 (LOLS)

Rabies
SYNO023

RSV
Nirsevimab
(MEDI8897)

MK-1654

MRI RSMO1

Staphylococcus

aureus
Suvratoxumab
(MEDI4893)
SARS-CoV-2
ADM03820

MTx-COVAB36

dMAb AZD5396 and
dMAb AZD8076

Yellow fever
TYO014

Zika
dMADb-ZK190 and
INO-AQ022

PRECLINICAL

Monoclonal antibodies for HIV prevention

PRECLINICAL

VRC 605

VRC - HIVMABO075-
00-AB (VRCO7-
523LS)

PGT121

VRCO01LS

PGDM1400 and
PGT121 and
VRCO07-523LS

PGT121.414.LS
and VRCO07-523LS

3BNC117 and
10-1074

3BNC117-LS

10-1074

VRC 611

10E8.4/iMab

https://www.who.int/images/default-source/departments/immunization-ivb/pdvac/who-hiv.jpg?sfvrsn=7ab49c75 3



A Randomized Study of a Monoclonal Antibody
(Pagibaximab) to Prevent Staphylococcal Sepsis

AUTHORS: Laonard E. Weisman, MD,= Helan M. Thackray, 'rf WHAT'S KNOWN ON THIS SUBJECT: Premature infants are at risk
MD." Robin H. Steinhorn, MD.® William F. Walsh, MD. e for staphylococcal sepsis with its increased morbidity, hospitali-
Harbart A Lassiter, MD,” Ramasubbaraddy Dhaniraddy. zation, antibiotics, and costs. Pagibaximab, an antilipoteichoic acid
WMD" Beverly 5. Brozanski, MD B Kristing 6. H. Palmer, WMD" monoclonal antibody, promotes staphylococeal killing, inhibits

Michaal 5. Trautrman, MD,' Marilyn Escobado, MO, H. Cody 5 - - .
Maissner. MD.* Pontthenkandath Sasidnaran, MD, cytokines, improves staph:.rl.oc:n-:cal-challen.ged animal survival, and
seemed safe and tolerated in phaze 1 studies.

Jannifer Fretz, B5.° John F. Kokai-Eun, PhD® William 6.
Kramer, Ph0,™ Garald W. Fizcher, MD.® and James J.

WMand, MD, PROB e WHAT THIS STUDY ADDS: Three once-a-week pagibaximab
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Efficacy and safety of suvratoxumab for prevention of @4} ®
Staphylococcus aureus ventilator-associated pneumonia
(SAATELLITE): a multicentre, randomised, double-blind,
placebo-controlled, parallel-group, phase 2 pilot trial
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Interpretation In patients in the ICU receiving mechanical ventilation with qPCR-confirmed 5 aureus colonisation of the
lower respiratory tract, the incidence of S aureus pneumonia at 30 days was not significantly lower following treatment
with 5000 mg suvratoxumab than with placebo. Despite these negative results, monoclonal antibodies still represent
one promising therapeutic option to reduce antibiotic consumption that require further exploration and studies.
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Assessment of panobacumab as adjunctive immunotherapy
for the treatment of nosocomial Pseudomonas aeruginosa
pneumonia

Y.-A. Que « H. Lazar - M. Wolff - B. Francois « P.-F. Laterre « E. Mercier «

J. Garbino - J.-L. Pagani + J.-P. Revelly « E. Mus « A. Perez «+ M. Tamm -
J.-J. Rouby « Q. Lu + J. Chastre + P. Eggimann

the tull three-course panobacumab treatment, with a resolution
rate of 85 % (11/13) versus 64 % (9/14) (p=0.048). The
Kaplan—Meier survival curve showed a statistically significant-
ly shorter time to clinical resolution in this group of patients
(8.0 [IQR: 7.0-11.5] versus 18.5 [IQR: 8-30] days in those
who did not receive the antibody; p=0.004). Panobacumab
adjunctive immunotherapy may improve clinical outcome in a
shorter time if patients receive the full treatment (three doses).
These preliminary results suggest that passive immunotherapy
targeting LPS may be a complementary strategy for the treat-
ment of nosocomial O11 P. aeruginosa pneumonia.
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