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PocToBble dpaKkTopbl

* PocToBble bakTopbl — 3TO DErKKU, KOToPbIE
MOLYNUPYOT POCT, AeNeHne n
O PEePEHUNPOBKY 3YKapUOTUYECKUX
KINETOK.

* HacTb pOCTOBbLIX aKTOPOB OTHOCUTCA K
unuToknHam (-KCP, TGF-f), 6onbLLUMHCTBO —
HE LIMTOKUHBI.

» Kaxxgbl pOCTOBOW (paKTOp ABNAETCS
MUTOreHoM Ans bonbLien nnm MeHbLUew
rpynnbl TUNOB KINETOK.



JleKapCTBEHHbIE NpenapaTbl POCTOBbLIX
doakTopoB

ToproBoe Hay4yHoe |[llokasaHusa NMpousBoguTen
Ha3BaHue Ha3BaHue b
HeunnoreH  ®unrpactum [-KCP HentponeHuns, Bbl3aBaHHas Amgen Inc.

XUMuoTepanuen n TpaHcnanaHtTaunemn
KOCTHOro Mo3ra

J1enkuH Caprpamoct [M-KCO AyTornorvyHas TpacHmnnaHTauus KOCTHOro Berlex Labs
UM MO3ra, BOCCTaHOBIIEH/E YPOBHS

HEeUTPOdUIIOB Nocne TpaHcnnaHTaumm
KOCTHOro Mo3ra

Heynactum [13r6- [-KCO HeuntponeHnus Amgen
domnrpactim

Epogen, OMNO3TUH Mo AHemuns Amgen, Ortho

Procrit anbda Biotech

PekopMOH  OnNO3TUH cla(e) AHemus Boehringer-Mann
beTa heim

ApaHecn, [apbanoatnH AnHanor AHemus Amgen, Dompe

Nespo anbda cla(e Biotec

Romiplostim Romiplostim  TT1O-Fc NononaTtuyeckas Amgen

TpoMbouuToneHnyeckas nypnypa



Cucrtema KpoBETBOPEHUSA
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HeunTtponeHusa npu
XUMMoTepanun



Risk factors for chemotherapy-induced neutropenia and its complications identified from

published clinical prediction models.

The course of neutropenia and its complications

Chemotherapy intensity

T Age
Female sex 1
| Performance .
status ‘ Neutropenia -
1 Nutrition

-

| Body surface area

Febrile neutropenia

-

T Temperature Complicated infection

| Blood pressure Bacteremia
Infection at
intravenous site - 1 -

Pneumonia

, Prolonged hospitalization
Antifungal

prophylaxis

No antibiotics

: (.
D
=
v

Lyman G H et al. The Oncologist 2005;10:427-437
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Cumulative probability of febrile neutropenia, by number of risk factors.

10+ 1P of risk factors
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Risk of first episode of febrile neutropenia in patients with non-Hodgkin’s lymphoma treated
with CHOP chemotherapy.
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KonoHuecTtumynumpytoLimne
doakTopbl

MonekynsapHas 21 45-90 22
maca (kda)
Mpoayuupyow, CTpomanbHble KNeTkn  JInmgounTsl, Makpodbaru, T-numdounTl,
ne KIeTKu KM, Makpodarn, MwnobnacrTbl, dndpobnacTsl,
dnbpobnacTl OcTteobnacThbl, AHaoTenmarnbHbIe KINeTKN
MoHouunTbI,
dunbpobnacTsl,
JHaoTennanbHble
KNEeTKn
Perynupyemble Heuntpodunsl, Makpodaru un nx [emMaTonoaTnyeckne KNeTkn-
KNeTKn SHAoTEeNnanbHbIe npeaLwwecTBEHHMKN NpeaLwweCcTBEHHUKN,
KIEeTKN rpaHynoumTbl, MOHOLUUTHI,

3HOoTeNnnanbHble KNETKN,
MerakapnoumuTbl, T-
nMMouunTLl, SPUTPOUAHbIE

ryrnaTvia



[-KCO

CWHOHUMBI — NNOPUNOITUH, CSF-3.

177 akK, 1 cant O-rmmKo3nnMpoBaHuns, 2 ancynb@uaHbie
CBsA3U1, 1 cBOOOAHbIN OCTATOK Cys.

OpwurmnHanbHoe nekapcteeHHoe cpeacTtso [-KCO,
HewnnoreH, nony4atoT B E.coli ¢ 4ONONHUTENBHLIM
ocTaTKkoM Met[-1] B QoOpMe TeneLw, BKNYeHus.

OKCTPaKNLUA N OYUCTKA NPEanonoXNTENBHO (MaTeHT
CLLA 5,849,883) Bknto4aeT B cebda ctagum
contobunusauuto [-KCO geTtepreHToM capKko3urom,
OKUCNeHne gucynbMuaHbIX CBA3en B NpmncyTCcTBUMN CuSO4,
yaaneHue getepreHTta xpomarorpadgunen, odncTtky I-KCo
KaTMOHOODOMEHHOW XpomaTtorpadpumen n GUHULLIHYIO
anadpunnsTpauunio



Nekdopmbl 1 npuMmeHeHKe [ -
KCo

Nnodpunusart — 300 nnu 480 mkr I'-KC®P, 10 MM aueTaTta
HaTpua, 5% maHHUTONa, 0,004% TBWH-80. pH nocne
pacTBopeHud 4,0.

[MpeasanosrniHeHHbIe wnpuubl - 300 unn 480 MKr [-KC o
(600 mkr/mn). Ansa 300 mkr -KC® 0,295 Mmr/mn aueTaTa;
0,0175 mr HaTpus; 25 mr copbutona; 0.004% TBMH-80.

[1pn BBEAeHUU N/K B 4o3e 5 MKr/Kr Cmax=2-8 4, t1/2=2-5y
TUNNYHBIN PEXNM BBEOEHUSA — eXXeHEBHO A0
noctmxeHust acdbdekta. Mcnonbayetcs nnMdo
npodunnakTnyeckn — Ang npeaorepaLleHnsa pasBuTug

HGVITpOI’IGHVII/I, nmoo Anda ymeHblleHUA
NPOAOITKUTESIbHOCTN HGVITpOI’IGHVIVI



KnnHnyeckaa adpdpeKTUBHOCTL [ -

a5 -
404 m 'Ono G-CSF m G-CSF|

35 -
30 -
2K . 2.4
20 -
15 -

10 - 5.7
5 J 28 1-5 3'4

0 , [
FN INF-mortality Eary

mottality
Efficacy of primary prophylactic granulocyte colony-stimulating factor (G-CSF,;

pegfilgrastim, filgrastim or lenograstim) versus placebo or no treatment in preventing
febrile neutropenia (FN), infection-related mortality (INF mortality) and early mortality
(all-cause, during chemotherapy) in 3,493 patients treated with chemotherapy for
solid tumours or lymphoma. Results of a meta-analysis of 17 studies

Patients (%)

M. Aapro et al. Prophylaxis of chemotherapy-induced febrile neutropenia with granulocyte colony-stimulating factors: where are we now? Support Care Cancer. 2010 May; 18(5): 529-541.



dapmaleBTnYeckme npenaparhbl
[M-KCO

CWHOHNMbI — MNOPUNOSTUH-A, CSF-a.
127 ak, 1 canT O-rMUKO3UNNPOBaHUS.

OpurnHaneHoe nekapcteeHHoe cpeacTtBo [ M-KCO, Jlenkun,
Nony4yaroT B S.cerevisae, COOEPXKUT 3aMeHY Leu23Arg u
nuaepHbIV NnenTua anbga-gakropa APOXKKeN.

[TpOaYKT CEKpETUPYETCA B KyNbTyparibHYH cpeay,
BblOENeHne 1 o4UCTKa Npu noMoLLmM MUKpounsTpauun,
yneTpadunerpaumnmn, OP-BOXX 1 noHoobmeHHON
Xpomarorpadoumu

Opyrne npenapatbl [ M-KC® nony4yatoT aHanornyHo I-KCo



Nekdopmbl N npumeHeHne JlenknH
(FM-KCP)

« ®nakoHbI CO CTEPUSTbHLIM pacTBOpPOM — 500 MKr/min ['M-
KC®, 40 mr/mn maHHUTOMM; 10 Mr/mn caxapo3aa; 1,2 mr/mn
Tpuc, 11 mr/mn 6eH3MNoBbLIN CNNPT.

* [1pn BBeaeHuun B/B B A403e 250 MKr/m2 t1/2=1 4

* TUNUYHBIN peXxm BBeOAEHUA — eXXeOHEBHO A0
OoctuxeHua adpdpekTa. MicnonbayeTtca npu
XmmoTtepanum ocTporo MMenosienkosa n npPoBeaeHNN
TpaHcnnaHTaunum KOCTHOro Mo3ara



KnnHmnyeckaa ao@EeKTUBHOCTb
NewnkunnHa (I M-KCP)

Table 1
Hematological Recovery (in Days): Induction

sargramostim Placebo
Dataset e n=47 -valuet

Median (25%, Median P

75%) (25%,75%)

ANC>500/mm3% 13 (11, 16) 17 (13, 25) 0.009
ANC>1000/mm3§ 14 (12, 18) 21 (13, 34) 0.003
PLT>20,000/mm39 11 (7, 14) 12 (9, >42) 0.10
RBC# 12 (9, 24) 14 (9, 42) 0.53

* Patients with missing data censored.

T p=Generalized Wilcoxon

T 2 patients on sargramostim and 4 patients on placebo had missing values.
§ 2 patients on sargramostim and 3 patients on placebo had missing values.
I 4 patients on placebo had missing values.

# 3 patients on sargramostim and 4 patients on placebo had missing values




KoHbroratbl [ -KCOP ¢

NMNOJTINITUTIEHTTIMKOJIIEM

* [Nony4yatoT KoHbroraunen [-KCP un
nnHendoro M3l -anbpernga 20 ka,
cneymdguyeckoe npmcoeanHeHue K N-
KOHLy berka.

* [1lpn BBEAeHMM N/k T1/2=15-80 u.

« Cneundunyeckn yganeTca U3 UmpKynaumm
Npwv 3axBaTe U MHTEPHaNM3auun
HeuTpodunamu.

* [lpumeHeHne — 1 no3a 6 Mr n/K Ha oguH
LMK XMMUOTEPanuu.



H-CH,-PEG

European Patent 0733067 B1
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Comparison of febrile neutropenia and grade 4 neutropenia
incidence per patient and per cycle in patients receiving TAC
chemotherapy for early breast cancer, supported by different

primary prophylactic regimens: ciprofloxacin 500 mg orally twice
daily on days 5-14 (n = 253 patients), daily granulocyte
colony-stimulating factor (G-CSF; filgrastim 5 ug/kg per day or

lenograstim 150 pg/m2 per day) on days 5-10 (n = 374),
pegfilgrastim (PEG) 6 mg on day 2 (n = 303) or pegfilgrastim
plus ciprofloxacin (PEG + CIP; n = 314)[33]. *p < O.o1,

**p < (.001versus CIP; tp < .01, ttp < 0.001 versus

daily G-CSF.

Minckwitz G et al. Pegfilgrastim +/- ciprofloxacin for primary
prophylaxis with TAC (docetaxel/doxorubicin/cyclophosphamide)
chemotherapy for breast cancer. Results from the GEPARTRIO
study. Ann Oncol. 2008;19:292—-298.



AHEMNA NPU XPOHNYECKON
Nno4Yye4yHoOU HeaOCTaTOYHOCTU

Erythropoietin mechanism for regulating the rate of erythropoiesis (Figure 18.6)
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* YeTbipexgnmpanbHBik OKWH, ABNAeTCA

D10 4-6.1.
* HernvkpannmpoBay 1 OlMO HeakTuBeH in
02 TI/IBeH In vitro.

* [1pn yadnermMn oCTaTKOB CMANOBbIX KUCIOT
t1/2=2 MUH 3a CYET CBA3bIBAHUSA C



3O - B3anmogencteme ¢
peLenTopoM U1 rnepenadya curHana

Truncated Epo Receptors

EpoR Wild-type EpoR-H EpoR-HM

Jak2 can signal for

Survival And :
: TS Dumhon &~ F343

’  Neriiatiees Independent of (MUTATED

Docking and — e — Phospho-tyrosines = = = = = = . PHOSPHOTYROSINE)
phosphorylation truncated Stat5 activation is

e

reduced
c Anti-parallel inactive
Translocation STATS dimer &

Into nucleus

recruitment

nucleus

Parallel phosphorylated
active STATS dimer

> Transcription of Bel-xL, Transferrin Receptor, other targets



MeToabl nony4eHnsa NMUHUK-
NpoayLEHTOB PEKOMOMHAHTHOIO
9pUTPOMNO3TUHA



Methotrexate (MTX) Selection
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HeopekopMOH — 3Mo3TUH beTa

HeopekopMOH — peKOMBOUHAHTHBIN APUTPOMNOITUH,
Bnepsble ogobpeH B EC B 1997 r. Anga tepanum aHemMuu,
BbI3BAHHOW XPOHNYECKOW NOYEYHOMN HEOOCTATOYHOCTLIO U
XUMUoTepanmen OHKOSoOrm4ecknx 3abonesaHnin.
JlekapcTBeHHbIe popMbl — NIModNIn3aT B Ao3ax 500-10 000
ME, BcnomoraTernbHble BellecTBa — docdart HaTpus,
Xnopwua HaTpus, xnopua Kanbums, ModeBMHa, TBUH-20,
aMWUHOKWUCIIOTbI.

[1pn B/B BBeAeHun t1/2=4-12 4, npu n/K BBEAEHUN
t1/2=8-22 4

1-3 MHBbEKUMWN B HEOENIO

[TobouYHbIE adpdpekThl — yBenunyeHne AlLl, MHbeKumK
OblXaTenbHbIX NyTEN KN YBENUYEHNE Yncra TPOMOOLNTOB



[ 1pouecc npon3BoacTBa
HeopgkapMOH

- )
KITETOK
KynstuBmupoBsaHue AQrHHag
LeHTpUdyrmpoBaH
CHrg%l&/ge;Ta uem u XpomaTtorpadus
- -3alpha chunsTPALUS Ha copbeHTe Blue
S $ - _ OCBETNEHHOW Sepharose
cpensbl

NoHOOOMEHHas XpomaTtorpadus
XpomaTtorpadus . Ha
Ha [JOAS- DRl rmgpokcunanaTut
ceapose

[lobaBneHune PoanuB un
BCMoOMOraTesibHbIX nnodunbHag
BELLECTB CyLluKa




B3anMOCBA3b CTPYKTYpPbI
[MNKaHOB N papMaKOKUHETUKI
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[apbanoaTnH anbda

r-HUEPO NESP
YWY, pyy gy
| | | L Lyl | | L
e 3 N-linked CHO chains e 5 N-linked CHO chains
e <14 sialic acid residues o <22 sialic acid residues
* 30,400 daltons e 38,500 daltons
* 40% carbohydrate * 52% carbohydrate

t1/2=8-22 4 t1/2=74 4



SDS PAGE IEF

MW +
Markers 1 2 1

148K (ol

Figure 1. Comparison of darbepoetin alfa
and rHUEPO by SDS-PAGE and IEF.
SDS-PAGE analysis of 1 ug each of rHUEPO
(Lane 1) and darbepoetin alfa (Lane 2) was
performed on a 14% polyacrylamide gel
under reducing conditions. The proteins
were visualized by staining with Coomassie
Brilliant Blue. IEF analysis over the pH range
of 2 to 10 was performed on a thin-layer
7.5% polyacrylamide gel in the presence of
urea. The IEF gel was run with 1.5 x

108 cpm each of '?°|-darbepoetin alfa (Lane
1) and '2°|-rHUEPO (Lane 2) and the
proteins were visualized by autoradiography.
The cathode (+) is at the top of the gel.

Joan C Egrie, Erik Dwyer, Jeffrey K Browne, Anna Hitz, Michele A Lykos, Darbepoetin alfa has a longer circulating half-life and greater in vivo potency
than recombinant human erythropoietin, Experimental Hematology, Volume 31, Issue 4, April 2003, Pages 290-299,
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Figure 2. Comparative IV pharmacokinetics of darbepoetin alfa and rHUEPO in rats (A) and dogs (B).
lodinated darbepoetin alfa and rHUEPO (~3.3 pCi/kg; ~0.05 ug/kg of each test compound) were each injected
by IV bolus into cannulated rats (5 and 6 rats/group for darbepoetin alfa and rHUEPO, respectively) or dogs (2
dogs/group) and the amount of ethanol-precipitable test material in 0.1 mL of serum was determined at the
indicated time points. Results are expressed as the group mean (£ SD).

Joan C Egrie, Erik Dwyer, Jeffrey K Browne, Anna Hitz, Michele A Lykos, Darbepoetin alfa has a longer circulating half-life and greater in vivo potency
than recombinant human erythropoietin, Experimental Hematology, Volume 31, Issue 4, April 2003, Pages 290-299,
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Figure 6. Darbepoetin alfa can be administered
less frequently than rHUEPO. (A) Groups of
CD-1 mice were injected IP with 7.5 pg of
peptide/kg/dose of darbepoetin alfa QW [oanH
pas B Hepenol, 2.5 ug of peptide/kg/dose of
rHUEPO TIW [3 paza B Hegeno], or vehicle
control TIW, for 38 days. There were 8
mice/group for darbepoetin alfa, 10 mice/group
for rHUEPO, and 6 mice/group for the vehicle
control.(B) Groups of CD-1 mice were injected
IV with varying dose levels of darbepoetin alfa
once every other week (EOW), or with 100
Ma/kg of rHUEPO QW or vehicle control QW for
39 days. Dose levels (ug of peptide/kg) are
indicated both as the dose per administration
and as the equivalent dose per week. There
were 10 mice in each group. For both A and B,
hematocrit determinations were performed at
baseline and twice weekly thereafter. Data are
from a representative experiment and are the
group mean change in hematocrit (+ SD).

Joan C Egrie, Erik Dwyer, Jeffrey K Browne, Anna Hitz, Michele A Lykos, Darbepoetin alfa has a longer circulating half-life and greater in vivo potency
than recombinant human erythropoietin, Experimental Hematology, Volume 31, Issue 4, April 2003, Pages 290-299,



TpombonoaTunH

* TpombonoaTtuH yenoseka (TT10) - 332 a.k., 60
k[la, 6 cantoB N-rmmko3nnnpoBaHuna B C-
KOHUEeBOW obracTu.

* N-koHUeBou gomMmeH cxox ¢ IO n oTBevaerT 3a
B3aMMOOENCTBME C PELENTOPOM.

* TI1O — ocHOBHOW perynatop AnddepeHLNPOBKN
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Upgrade of megakaryocytopoiesis and platelet production in ITP

>

Proliferation Endoreplication Maturation Proplatelet formation
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Figure: Scheme of megakaryocytopoiesis and platelet production in idiopathic thrombocytopenic purpura (ITP)
Haemopoietic stem cells (HSC) are mobilised and megakaryocyte (MK) and erythroid progenitors (MEP)
accumulate with MK-committed progenitors (MKP) giving rise to mature MKs under control of thrombopoietin
(TPO) working with chemokines, cytokines, and growth factors including stem-cell factor (SCF) and interleukin
(IL)-3, IL-6, and IL-11. Endoreplication results in ploidy changes in MKs and increased chromosome number

(up to 64N). Mature MKs migrate to the endothelial cell barrier delimiting the vascular sinus and, under the
influence of stromal-derived factor-1 (SDF-1), give rise to proplatelets that protrude into the circulation and
produce large numbers of platelets under haemodynamic determinants. Therapeutically given romiplostim and
eltrombopag enter the marrow and join with TPO to stimulate megakaryocytopoiesis and platelet production.



e platelet count rises in a dose-dependent manner following the administration of
uMGDF to apheresis donors.The response of the donor median platelet count (+ SD)
lacebo (*), 1 pg/kg PEG-rHUMGDF (m), or 3 ug/kg PEG-rHUMGDF (::) administration.
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MGDF = megakaryocyte growth and development factor
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Signal transduction «————P42 or P44
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Increased platelet production

3'-{(22)-2-[1-(3,4-
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,9-dihydro-4H-py
razol-4-ylidene]h
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oxy-3-biphenylca
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Chneaytoulee 3aHATME 6

dakTopbl pocta — PP, TpomMboLUTaAPHBLIN
doakTop pocta, PPD, TP, HenpoTpodHbIe
POCTOBLIE (PAKTOPbI

e  InunaepmarnbHbin dakTop pocTa, peuentop QPP

« TpombouunTtapHbin dpakTop pocTa, peuentop TudPP n nytb
nepegayn curHana, Tu®P npu 3aXXUBNeHUN paH, NekapCTBEHHbIE
doopmbl TUPP n KaHUeporeHes.

« CemencTtBo hakTopoB pocTa hnbpobnacTos. NanudpepmuH
(PI'P-7) n ero peuenTop.

* TpaHcdopmupyroLLne pocToBble PaKTOpPbI.

* HenpotpodHble pocToBble paKkTopbl, peuenTopbl, Posb Npu
HenpogereHepaTuUBHbIX 3aboneBaHUsIX



