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PeBMaroJiorisi — By3bKa CIICIIAJTBbHICTh TEpaMli Ta
mealarpli, sKa 3alMa€eThCs 11arHOCTUKOO Ta
mikyBaHHsIM PEBMATHNYHIMX 3axBoptoBaHb Ta
HEX1PYPT1YHUX I1aTAJIOT1H OMOPHO-PYXOBOIO
ariapary. (miozum,menoenim)

PeBMaTH4HI XBOPOOM - P13H1 32 NOXOIKCHHIM
3aXBOPIOBAHHS IIEPEBAKHO CUCTEMHOIO, PIIIIE
JIOKaJIbHOT'O XapaKTepy, IO MPOTIKAIOTh 31 CTIMKKUM a00
MUHYIIUM CYTII000BHUM CUHAPOMOM. (0cmeoxonopos)



Osteoarthritis

Degeneration of joint cartilage and associated
bone abnormalities. Joint fluid Iab analysis
typically shows no inflammatory cells

Primary
Osteoarthritis
Idiopathic
(spontaneous); no
specific cause is
known, but tends
to be associated
with aging

Arthlritis

Inflammatory Arthritis
Chronic inflammatory conditions of the body
that are associated with arthritis, but often
have other systemic symptoms.

Secondary Rheumatoid
Osteoarthritis Arthritis
Caused by Thought to be

previous injury to
the affected joint;
can begin ata
young age

autoimmune

involves chronic
inflammation of the
synovium within the
joints (usually
multiple different
joints on both sides
of the body)

Psoriatic
Arthritis

Thought to be
autoimmune and
ssociated with
psoriasis (skin
condition); typically
involves multiple
joints,

Crystal-Induced

Septic Arthritis

Life and limb-threatening
bacterial Infection in the joint,
Requires antibiotics and
emergent treatment by a
physician, usually an
orthopedic surgeon,

Arthritis
Crystal deposition in the joints

Gout
Caused by

monosodium
urate mono-
hydrate crystals

Pseudogout
Caused by
calcium
pyrophosphate
crystals




Y I cT.H.€. OyJ10 BIIEpIIE 3raiaHo B JITEPATYypl IIOHSATTS
«rheumay.

3 rpenpkoi - "CyOcTaHiIns, ska Tede'”, MOXKIUBO
YTBOPIOETHCA 3 «phlegm» (derma).

L[e "nepsunnuu cik", axuu ymeoprosascs 6 Mo3K)y i
nepemikasé 8 pi3Hi YACMUHU MmIiia, BUKIAUKAIOYU
xeopoby. Y 1642 p tepmiH "peBmaTu3M' OyB BBEICHUI
B JITeparypy (ppaniry3bkuM dikapem bamio (I.
Baillou), skuii miIKpecOBaB, 110 apTPUT MOXKE OyTH
IIPOSIBOM CUCTEMHOIO 3aXBOPHOBAHHA.



XBOpOOH CHUCTEMHOI'O XapaKTepy,

(3 3aJIy4eHHSM CYI1001B)
ayTOIMYHHOI'O T€HE3y — JIMII HIATPyIIa
yCIX

PEBMATHUYHHNX 3AXBOPIOBAHD



PEBMATHUYHI XBOPObMU:

PEBMATHUYHA IN'APAYKA (B MUHYJIOMY «PeBMATHU3M»)
PEBMATOIJHUU APTPUT
OCTEOAPTPUT
YEPBOHUU BOBYAK
AHKLJIO3YIOUUU CHOHAUJIOAPTPUT
CUHJIPOM HIET'PEHA

CUCTEMHA CKJUIIEPOAEPMIA

TA BUILIIE 100 rHIIMX 3AXBOPIOBAHD TA
~— CHHJPOMIB



B ocHOBI cucTeMHMX 3a1a/IBHMX
3aXBOPIOBaHb Cl'IOJIytIHOi TKAHVMHWU -
1HJeKIIITHO-aJIepridHi Ta ayTOIMYHHI IPOLIECH.
Taxi rporiecu noTpeOyIOTh aKTVBHOIO

IIPOTM3AIaJIbHOIO JIIKYBaHHA 3 OHOYaCHUM
[IPUTHIYEHHSIM IMYHITETY.

Ha cbOoromHiIIHiN geHb, KyJIbMIHALLEK Y dpapMaKoTeparii
CA3CT € po3BUTOK 010JI0TIYHMX areHTiB, SKi

OPi€EHTOBaHI Ha ITpoO3allajibHI IUTOKIHM (TOJIOBHUM UMHOM
dakTop Hekposy nyxsmmau [ TNF] 1 inTepnernkiam [11-1,6])



IMmyHOO10J10TIUHI TpenapaTu
(biological agents)-

JIIKAPCBKI IIperiapary, J1104l
PEYOBVHM SAKMX MAIOTh O10JIOTTUHE
TIOXOIKEHHS (UM € CMHTE30BaHVIMIL
aHaJIOraM¥ IIPUPOIHIX PeYOBUH) 1
IIpVI3HaYeHl I IIPOBeIeHH
CIIEIM(PIYHOT IPOPUIaKTVKI,
1arHOCTVIKV Ta JIIKYBaHH
3aXBOPIOBaHb.




Knacndikairiss iMyH0010/710TT9HMX
Iperaparis:

PO UTAKTIUYHI/ JIIKyBaJIbHI IpenapaTu
MIKpOOHOI0 NOXOI>KeHH (BaKI[VH,
OakTepiodarv, aHaTOKCVHMN)

JIIKyBaJIbHi iMyHOIIpenapaTti (MOHOKJIOHAJIbHI
AT)

O1arHOCTMYHI IMyHOIIpennapaTm

(baxTepiodarm)

iIMyHOMOZYJIATOPWM (CMHTETUYHI ITperapaTy,
OiocTMyIIATOPN)



Fig. 9.2 Target antigens and polyclonal versus
monoclonal antibodies

‘'l ‘@& ‘.
Target antigen

. with various antigenic
1 determinants (epitopes)

7 \Je

Polyclonal antibodies are made against and react with
multiple antigenic sites (epitopes) on a target antigen.
Monoclonal antibodies are directed against a particular
antigenic site.
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THE NOBEL PRIZE IN PHYSIOLOGY OR MEDICINE 1984

Niels Jerne Georges Kohler César Milstein
Prize share: 1/3 Prize share: 1/3 Prize share: 1/3




Hybridoma Technology

Cells fuse
to make
hybridomas Cancerous
2. 'aS a¥ plasma cells
o - o
Antib duci
puasn?:Z?ﬁ? ol Clones are tested for

desired antibody

Hybridoma cells .
grow in culture ‘

Individual hybridoma Desired
cells are cloned clones are
cultured
and frozen
Hybridomas are
kept alive in mouse Qd
Bt iy e Ve, (e 4 ? b p
Monoclonal antibodies —. |
are purified LATICINAL

ANCER
INSTITUTE



Generations of TNF Antibodies

Fully Human

Jrd Humanized \ /
o & /
2nd Chimeric ‘N

1st Murine \\ / / il
(No Mouse Protein)

N/
/ 10% Mouse Protein Adalimumab

(D2E7)

A m* w—wwj .

25% Mouse Protein

100% Mouse Protein Infliximab

Afelimomab



Inflivimab ~ Adalimumab  Golimumab Certolizumab Etanewept — Abatacept  Tocilizumab
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TNF T cell IL-6R

Fusion protei

Chimera Human Human I;m“fingd Human protein Humanized
egylate

- Human constant - Mouse variable o Hissnizag ‘ P EOSAN, DN

region region : . .
gl g variable region Variable region

- Human variable .. Polyethylenglyecl Human fusion . Human constant

region protein region like protein




1Hr101Topu TNF-a 51K

KJIFOUYOBO1 MOJIEKYIIN
3anajJbHUX 3MI1H




T cells

Ry Systemic & synovial
£ g inflammation

AEndothelial adhesion molecules
T & B cell proliferation

Increased bone destruction

AIL-1 & IL-6 production

ACRP

T & B cell stimulation

ARecruitment of

Inflammatory cells
‘ AMetalloproteases
@ AOsteoclast maturation

(bone destruction)

0 i! :: ~ Auto-Antibody

Immune Complex
Mast Cells Receptor




Auto:mmune dlseases Neurologic diseases

|
Ankylosmg spondylitis Alzheimer's disease

Epilepsy
Bipolar disorder

Multiple sclerosis

Eczema Parkinson's disease
Hidradenitis suppurativa Depression
Inflammatory i
bowel disease Osteoporosis

Atopic dermatitis

Cancer

Rheumatoid arthritis
Psoriasis < )

Sarcoidosis

Non-alcoholic fatty liver disease

Metabolic diseases

Scleroderma |
Obesity

Systemic lupus erythematosus
d RS- ent Diabetes, type 2

Cardiovascular diseases Pulmonary diseases
| !

Atherosclerosis Asthma

' - . Chronic obstructive
\ Myocardial infarction pulmonary disease




Infliximab: Mechanism of Action

TNFax

Activation of

complement
{in vitro)

J

Membrane-bound receptor
) TNFax

I Remicade’ ~
flomad -

Infliximab

Soluble 0.
TNFx

B

Remicade™ g

Infliximab
RECOMBINANT

Schering-Plough



Ingpnixcimaé (Remicade)

— xuMepHe MoHOKIOoHanbHE AT 10 ®HII-a (75% -
TIOACHKOrO NOXOMXKEHHS, 25% - MUILIMHOTO)

osokye sik (pikcoBanun ®HII-a, Tak 1
APKYJIIOOYUN

3-10 Mr/kr

PA, nepMaToM103UT, aHKUIO3YKOUXM CIIOHIUIIIT,
xBopoOa Kpona

22000 UAH



Xymipa (Amanimyma0):

~-IIOBHICTIO JIFOIChKe MOHOK/TOHa/IbHe AT mo
dHII-a

-3aCcTOCOBY€ETHCA Ipn: PA, aHKi1103yr0ouOoMy
CIHIOHAVJIITI, ICOP1aTMYHOMY apTPWUTL, XBOPOOi

KpoHa, Os1s1m11euHoMy ncopiasi

- 40 mr 1 p/2 TvoKHI

35000 UAH



Etanepuent (eHOpe)

riOpmHa MOJIeKyJIa, IO CMHTE3Y€E€ThCS Ha
AMIEeK/IITMHAX KUTaVIChKOIr0 XOMIUKa

MICTUTB Y CTPYKTYPi 2 OlyIKa: perenTop 10
@HIT i Fe-fragment of IGG1

BUKOPVICTOBYETBC IIPV aHKUIO3YIOYOMY
criogmtoaprputi, FOPA, icopiasi, PA

pas3oBa [103a Wi gopocimx — 50 Mmr, faiTen -
800MKr / KT



s OHTOFOHICTI/I



Immune cells
Neutrophils

Monocytes

T17/y8 T cells

Osteoclasts

Organ systems

,

Cartilage

Matrix enzyme
production

Cartilage damage

Osteoclast
activation

Bone loss

i

Blood vessels

Intimal
inflammation

Atherogenesis

. v

Hypothalamus Pancreas

Fever response B-cell
Pain processing apoptosis

Diabetes

Nature Reviews | Rheumatology




anakinra .
PexoMO1HaHT-

HUM AaHTAroOHICT
IL-1 (IL1ra)

IL-1 Wi
receptor | ey




Anaxinpa (Kinepem):

SIBJIIETHCA IIITYYHO CMHTEe30BaHVM aHTarOHICTOM
pertentopa J1-1

CuHTe3MpoBaHa C MOMOIIBIO TEHETYECKM MOOUMPUIIMPOBAHHBIX
OakTepuit Ha ocHoBe mITamMmMa E. coli, ciocoOHBIX cHTE3pOoBaTh
MOHOK/IOHAJTbHBIE aHTUTEeIIa

BUKOPUCTOBYETLCH, KpIM PA, ripu piaKicHin
BPOIKeHIN HeoCTaTHOCT1 aHTaroHicTis IJ1-1

100mr 1p/ meHp OiIIKIpHO

42000 UAH



QHTU-B-

KAITUHHI
AreHTU




AHTHUTLJIA IPOTH
B-iniMm@ouuTiB —
KOPCTKO aJjie ¢(peKTUBHO

AntibOdy- | Natural killer cel
RITUXAN" D dependent cell- A ——”

~~RITUXAN —

pppivopoes R mediated
e cytotoxicity @ —p

D Vel by
B e b, and Gt W0, e B-cell

Complement- A_/, RITUXAN <
dependent : 2

cytotoxicity o @ - Celllysis

Apoptosis

I MabThera“

Rituximab

Cell lysis
Jhwww rituxan.com/lymphoma/

2 vials of 10 ml of concentrate hcp/MOA/index.m
for solution for infusion '




Obinutuzumab (GA101)
Mechanisms of Action

Increased Direct Cell Death Enhanced ADCC

Type II versus Type I antibody Glycoengineering for increased
affinity to FcyRIIIa

2\ GA101 [ Complement

Type II versus Type I )
antibody CD20 FcyRIIIa

Lower CDC

ADCC = antibody-dependent cell-mediated cytotoxicity
CDC = complement-dependent cytotoxicity

With permission from Goede V et al. Proc ASCO 2013;Abstract 7004.




OAOKATOPU

IL-6-rec




BinrosigHO 00 cy4yacHOI HAyKOBOI KOHIIEIILIII OCHOBY maTtoreHe3sy PA cTaHOBIIATD
cxragHi gedpexTyt T-KINTMHHOI IMyHOperyJsIanii Ta B-KIiTvHHOT ToslepaHTHOCT],
1110 B pe3yJIbTaTl IIPUBOIATH 10 IIepeBarvi CMHTe3y Ipo3allajIbHIX [IMTOKIHIB
(dpakTopa Hekposy nyximH (PHII)-a, inteprenkinis (I/T)-6, -1, -17 Ta in.) Hag,
npoTmsanajabHMy utokiHamu (IJ1-10 ta in.) [3].

Ha cporopHi Ba)xivBy yBary HayKOBIH
Tabnuus .
3nayeHus 1J1-6 y poaeutky PA nopisHsHO HNpravIAOTb BUBYHEHHIO 1J1-6

3 iHWKUMKM NPO3ananbHUMK UMTOKIHaMK [5]

Edexr iN-6 OHMN-a -1
PiseHb y CHpOBATUj KPOBI Ta CHHOBIANbHIN PiAMHI  +++ + i
JloxansHi: _ Oi0JTOTIYHMX
- aKTUBALlIf eHAoTenin
- Mirpauis Heirpodinie edekTiB . [loBemeHo 3HaueHH: 1J1-6 y
- CeKpeuis MaTpUKCHUX MeTanonporeidas
- aKTUBAUis OCTEOKNACTIB Ta ocTeobnacris
- akTueaui B-xaim IHINVIMI ITpO3alla/IbHVMM OUTOKIHAMM
- pudepeHUiloBaHHa Knitul Th-17
CucremHi.
- cuHTe3 Binkis rocTpoi pasu 3ananeHHs +++
- KICTKOBMM MO30K (aHeMis) ++ + +
- UEHTPa/bHa HePBOBA CUCTEMA (HEOMAraHHs)  +++ + +

— IUIEVIOTPOITHOI'O I_IT/ITOI(iHy, AKVV Ma€
HIVPOKWI CIIEKTP ITpOo3aliaJIbHMX

po3BUTKY PA HOpiBHAHO 3

+++ Bupaxenuit edexT; ++ noMipHuin edekr; + cnabkuit edext; — edexr
BIACYTHIN.




Touinizymad (akTempa)

= PeKOMOIHaHTHe I'yMaHi30BaHe MOHOKJIOHaJIbHE
AT po peuienitopa 1J1-6 xitacy 1GG1

= 3BSA3y€ PO34YMHHI Ta MeMOpaHHi

penerrropm 1J1-6

= J103a 8 MI'/Kr






? Brodalumab Neutrophil

/v
Bacteria f E— % |

CD80/ 86

— | IFN-y || TNF \ \ - ,, a‘ CTLA-4

“ Abatacept @

presenting | { '—> IL-6 IL-12

(_Ustekinumab

@ @ | Antigen-




3axXBOPIOBAHHS, 1110 1HIYKYIOTHCS
O10JIOTIYHMMM areHTaMIA:

- CYB

- CMUCTEMHI BacKyJITH!

- CapKoigo03

- aHTUPOCHOITIIITHNI CMHIPOM

- OeMIETIHI3YIOUl 3aXBOPIOBAaHHS

- IHTEPCTUIIIVIHI [JereHeBl 3aXBOPIOBaHHSI
- ayTOIMYHHMI IreIlaTuT

- IICcopias



HoBi Ta nepcneKTMBHI HaIPAMKM
B JIIKYBaHHI1 peBMaTUMYHMX
3aXBOpPIOBaHb

TNF-a-koHdpepTytodi eH3nmm (TACE)
iInhibitor of |L-1-KOHBEPTYIOYI EH3MMM

MOHOKAOHOABHI ATIAO A0 IA-15 1 CD-2-
peLuentopa — AAeauenT

IHrOITopKn NF-KB-TOAQHCKPUMLLIMHOTO
JOAKTOPY, LLLO BIAMOBIAQABHMM 30
3AMNAAEHHS

anti-VCAM ATIAC




Inflivimab ~ Adalimumab  Golimumab Certolizumab Etanewept — Abatacept  Tocilizumab
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TNF T cell IL-6R

Fusion protei

Chimera Human Human I;m“fingd Human protein Humanized
egylate

- Human constant - Mouse variable o Hissnizag ‘ P EOSAN, DN

region region : . .
gl g variable region Variable region

- Human variable .. Polyethylenglyecl Human fusion . Human constant

region protein region like protein




NOMENCLATURE

= Every monoclonal antibody has the following
components in its name

E - -
-Stem-Additional words(in
special cases)

= - -zu-mab-pegol



Target Substem

Angiogenesis inhibitor
Bacterium

Circulatory system
Fungus

Inlterleukin
Inflamattory lesions
Immune system
Musculoskeletal system
Nervous system

bone

toxin

Tumour

Virus




Source Substem

Rat
Hamster
Primate
Mouse
Human
Chimeric
Humanized

Rat/mouse hybrid



Example 1

Rituximalb

s RI- Variable

m TU- Tumour

s XI- Chimeric

x Mab-Monoclonal Antibody

So Rituximab i1s a Chimeric Monoclonal
Antibody targetting a Tumour



Example 2

s Bevacizumab
s Beva-Variable
m Ci- Circulatory System
s ZU- Humanised
x Mab- Monoclonal Antibody

= S0 Bevacizumab is a Humanised Monoclonadl
Antibody targettfing a protein in Circulatory
System






