RoppeKunAa aHemMunu: HoBble
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PacHAHCKuM B.1O.
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YTO OTHOCUTb K HOBbIM MpenapaTam?

HoBas rpynna cTUMyIATOPOB 3pUTPOMN033a

Hosasa moandmnkauma pudM0O c uenbto
M3MEHEHUNA ero CBOUCTB

JTtobon HOBbIN BapUaHT OPUTMHANbHOM CMECH
nsopopm py3Mo

JTtoboun HoBbIN BuoaHanor py3O
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[1haH

pPuYdl10 nctopma noAasneHUA
[Mpobnembl KAMHMYecKoro noasneHma py3M10
HomeHKnaTypa, npobnembl bBuoaHanoros

CpaBHUTENIbHbIN aHA/IU3 PUCKOB
PEKOMDOUHAHTHbIX 3MO3TUHOB

HoBble rpynnbl npenapaTtos, HOBblE PUCKMK



P4aM0O: UCTOPUA NOABNEHUA,
HOMEHKJ/IATYPA



3Tanbl NOABNEHNA PEKOMOUMHAHTHOTIO
4eN0BEYEeCKOro 3no3TUHa

1. MonyyeHwue uncroro MO
2. NpeHTndUKauma reHeTU4ecKoro Koaa

3. BblgeneHune yenoBeyeckoro reHa M BBeAEHUE ero B KNeTOYHbIEe
KYNbTYPbl ANA TPAHCKPUNLUMUN U TPAHCAALUM FeHa

4. OTH6OpP KNETOYHOM Ky/IbTypbl BblipabaTbiBatowen 6Monormyecku
aKTMBHYIO GOpPMYy rOpMOHA — KY/IbTYPa U3 KNETOK ANYHUKA
KUTAaMCKOro XOMslYKa U CO34aHNE YHUKAIbHOTO BaHKa K/eToK

5. CpaBHeHMe XMMMNYECKOro coctaBa U BMOI0rMYeCcKOr akTUBHOCTM
HAaTUBHOIO U pekombunHaHTHOro 3O

6. Ha4dano npombiwNeHHOro NPon3BoOACTBA



[laTeHTHada 6opbba: anbda n beTa

YTO naTeHTOBaATbL?:

1. [llocnegoBaTeNbHOCTb aMUHOKUCAOT

2. CocTas

3. [eHHaa nocnepoBaTeNIbHOCTb

4. [lpouecc nponsBoAaCTBa

5. MeTtoa ncnonb3oBaHUA
MepBbiK naTteHT, Utonb 1987 BTropo# nateHT, oKTAGpb 1987
- Bbli€neHme 1 04YUCTKA - leneTnyeckas

nocnenoBaTe/IbHOCTb

yenoBeyeckoro 2[10, naTteHT
Ha «cocTaB» («composition of
matter»)

yenoseyeckoro 310, naTeHT
Ha NPOWU3BOACTBO.



MPOBJIEMbI KATUHUYECKOIO
MPUMEHEHUA PudMO



1986 r.: [lepBble 0CNOXKHEHMNA NPU BBEAEHUN
puydl10 y nauneHTOB Ha remogunannse

* 10 nauuneHTOB, 3 p/HeA., HapacTatoLLMe A03bl
oT 3 go 193 ME/Kr Ha BBeaeHue

* 1 naumeHT ann3oa, runepTeH3NBHOM
3HUedanonaTnmn

* 2 naumeHTa Tpomb03 A-B ductynbl

Winearls CG n ap. Lancet 1986; 328:1175€8.



1989 Il da3a mynbTULEHTPOBOIO KAMHUYECKOro uccneaosaHua pyudllo

* 333 nauueHTa UCXoAHbI reMaToKpuT meHblie 30%

e [103bl puy3MO 150 nnum 300 ME/Kr x 3 p/Hen B/B B KOHLe uccnegosaHma 75 ME/Kr (12.5 - 525
ME/Kr)

*  UcxoaHbin remaToKpuT (0.223 + 0.002) nosbicunca go 0.35, 6onee yem Ha 0.06 B TeueHune 12
Heaenb y 97.4% nayneHToB.

* TpaHcody3mm (1030 3a 6 mec A0 Hayana Tepanum) NPEeKPaTUINCL y BCcex BoNbHbIX Yepes 2
mecaua

* 68 NaUMEHTOB C NeperpysKou Kenesom - CHmxKeHue pepputmHa Ha 39% nocne 6 mec
Tepanuu

e OtcytctBue apdeKTa Npm AONO/IHUTENBbHbIX NPUYNHAX — MHnenodnbpos, dnbposunpytowmin
OCTENUT, OCTEOMMUETIUT, OCTPbIE UIN XPOHUYECKNE KPOBOMOTEPH

Muanrua 5%;
Aedunuut kenesa 43%;
MosbiweHue ALl 35%;
Cypoporu 5.4%.

He6onblioe HO fOCTOBEepHOE NOBbILWEHUE KpeaTUHUHA, Kaaua, pochaTtos n TPom6oLUTOB

Eschbach JW, Abdulhadi MH, Browne JK, Delano BG,
Downing MR, Egrie JC, et al. Recombinant human erythropoietin in anemic patients with end-stage renal disease: results of a phase Il multicenter clinical trial.
Ann Intern Med 1989;111:992e1000



CpaBHeHMe rpynn ¢ HOPpMaJibHbIM U HU3KUM reMmaTOKPUTOM
B uccnegosaHmm NHCT (1998)
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BbI}KMBaemMocCTb 3aBUCUT OT A03bl

(yHuBepcanbHbiK 3aKOH papmaKkonormm)

KymynsTuBHaA A03a 3N03TUHA anbda U BbIXKMBAEMOCTb
(NHCT Besarab, 1998)
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Dose of Erythropoiesis-Stimulating Agents and Adverse
Outcomes in CKD: A Metaregression Analysis
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Background

Targeting higher hemaglobin levels with erthropoiesis-stimulating agents (ESAs) to treat the anemia of chronic kidney
disease (CKD)is associated with increased cardiovascular risk.

Study Design
Metaregression analysis examining the association of ESA dose with adverse outcomes independent of target or achi-
hemaglobin level.

Setting & Population

Patients with anemia of CKD irrespective of dialysis status.

Selection Criteria for Studies

We gsearched MEDLINE (inception to August 2010) and bibliographies of pubt analyses and selected
randomized cantralled trials assessing the efficacy of ESAs for the treatr 13 in adults with CKD, with @ minimum
3-month duration. Two authors independently screened citations ar- «relevant data. Individual study arms were

treated as cohorts and constituted the unit of analysis.

Predictors
ESA dose standardized to a weekly epoetin 7 _awalent, and hemaoglabin levels.

Outcomes
All-cause and cardiovascu'-. mortality, cardiovascular events, kidney disease progression, or fransfusion requirement.

Results

31 trials (12 956 patients) metthe criteria. All-cause mortality was associated with higher (per epoetin alfa—equivalent
10,000-Uiwk increment) first-3-month mean ESA dose (incidence rate ratie [IRR], 1.42; 95% CI, 1.10-1.83) and higher total-
study-period mean ESA dose (IRR, 1.08; 95% CI, 1.02-1.18). First-3-month ESA dose remained significant after adjusting for
first-3-month mean hemodglobin level (IRR, 1.48; 85% CI, 1.02-2.14), as did total-study-period mean ESA dose adjusting for
target hemoglobin level {IRR, 1.41; 85% CI, 1.08-1.82). Parameter estimates between ESA dose and cardiovascular
maortality were similar in magnitude and direction, but not statistically significant. Higher total-study-period mean ESA dose
also was associated with increased rate of hypertension, stroke, and thrombotic events, including dialysis vascular access—
related thrombotic events.

Limitations
Use of study-level aggregated data; use of epoetin alfa—equivalent doses; lack of adjustment for confounders.

Conclusions

In patients with CKD, higher ESA dose might be associated with all-cause mortality and cardiovascular complications
independent of hemoglobin level.

Ecnn cpegHue fo3bl 3NON03TMHA bonblue
10000 ME, TO He3aBMCUMO OT YPOBHA
remornobnHa OTHOCUTENbHbIN PUCK
cmepTn nosblwaetca (IRR, 1,41-1,48)



[TONYUHDI

1.0cnoxKXHeHus, 2.CocTroaHuA, npusoaawme
obycnosneHHblie pudO K pe3ncTeHTHOCTH

* [losblweHne A/l * HeaaeKkBaTHbIV Ananns

* Tpomboambonuyeckue e BochnaneHue
OCJ/IO}KHEHUS

* OcTpas sHuedanonaTms u * [vnepnapatupeos
CYAOPOXHbI CUHAPOM o ANIIOMUHO3

* [lpexoasawmi TpomboumnTO3

* CHwKeHune apPeKTUBHOCTH
Anannsa

* [uUnepkannemma
* [unepdocharemms
* HeoaHruoreHes

e OYHKUMOHANbHbIN AePNUnNT
xenesa

Pe3synbrar:
HapacTaHuMe pUCKOB MHCYAbTA, NPOrpPeccMpoBaHNA OHKOMOTUYECKUX
3aboneBaHni, Tpomb03a cocyamMcToro A0CTyna



HOMEHK/IATYPA, MNPOBJIEMbDI
BUOAHAJIOIOB



[ToMHUMN Ha3BaHWUA

9NO3TUH - 3TO MEXKAYHAPOAHOE HEMATEHTOBAHHOE
Ha3BaHUWe nekapctea (INN) ana pekombuHaTHOrO
4eN0BEYEKOITOo 3PUTPONO3TUHA U3 KNETOYHOMN NNHUN
3YKapUOTOB, YbA aMUHOKUCNOTHAA NOCAeA0BaTeNbHOCTb
NAEHTUYHA S3HAOrEHHOMY Ye/10BeYEeCKOMY 3PUTPOMO3TUHY

lpeuecKkan 6ykBa — 0603Ha4yeHMe BapuaHTa OPUTMHAIbHOM
cmecu n3opopm (KoTopble OTAMYAOTCA CTENEHbIO
MUKO3NANPOBAHNA U CPOACTBOM K peLenTopam u
Nnepmoaom NoJyBbIBEAEHUSA ), YNCNO KOTOPbIX MOXKET
poxoantb Ao 14

MpucrtaBKka — 0603HaYEHME TOrO, YTO ECTb USMEHEHUA B
aMWHOKUC/IOTHOW NOocneaoBaTE/IbHOCTU OCHOBHOM
MOJIEKYbI



Tunbl peKOMBUHAHTHbBIX 3NO3TUHOB

W.J el k mann Nephrol Dial Transplant (2015) 30: 553-559



[ToHATKA, KOTOpPbIe B PP 3aKpenneHsbl =
3aKoHoaaTenbHO (¢ KoHua 2014 roaa)

* buonormyeckme neKapCTtBeHHbIe npenapaThbl

* buoTexHonornyeckme neKapcTBeHHble Nnpenaparbl
* PedepeHTHbIU NeKapCTBEHHbIWM NpenapaT
 BocnpousseaeHHbIM NeKapCTBEHHbIX NpenapaT

* BbunoaHanorosbin (6MoNoAO0OHbIN) NeKapCTBEHHbIN
npenapat (bunoaHanor)

* B3anmo3ameHAeMbIN IeKapCTBEHHbIM npenapar

[0 2014 ropna noHAaTMA buoaHanor B PP He cyulecTBOBano, a 3Ha4YUT TpeboBaHMA K
perncTpaymm KoNnMpoBaHHbIX BonpenapaTtoB He OT/INYANNCL OT TPebOoBaHMN K
perncTpaumnm BoCnpon3BeaeHHbIX NpenapaTos (AKeHepuKoB)

Ne 63 @3 B pea. ot 22.12.2014 N 429-®3, ot 13.07.2015 N 241-®3



A3 cT. 18. [Nogayvya n paccmoTpeHune 3aAaBaeHnAa o ==
rocyaapCTBEHHOWN PerncTpaumnum NeKapCcTBEHHOTO
npenapaTta 41Aa mMeANLUUHCKOro NpuMeHeHunA

2. B 3aaB1eHUM O rocyaapCTBEHHOM perncTpaumm
JIeKapCTBEHHOro npenapaTta Aaa MegnLUUHCKOro NpUMeHeHus
YKa3bIBaloOTCA:

13) ykasaHuMe BuAa NeKapCcTBEHHOro npenapara,
npeAcTaB/IEHHONO Ha perncTpaumio (pedepeHTHbIN
JIEKAPCTBEHHbIW NpenapaT, BOCNpPou3BeAeHHbIN
JIEKAapPCTBEHHbIN NpenapaT, OM0/I0rMYeCKNIN IEKaPCTBEHHbIN
npenapat, bunoaHanorosbi (6MoNoao0b6HbIN) NEeKAPCTBEHHbIN
npenapart (bnoaHanor), romeonaTU4eCKMM NEKAPCTBEHHbIN
npenapaT, 1eKapCTBEHHbIN PaCcTUTE/IbHbIN NpenaparT)

Ne 63 @3 B pea. ot 22.12.2014 N 429-®3, ot 13.07.2015 N 241-®3



NoctaHoBneHme MpaButenbctBa Poccuimnckonm Pepgepaumm -
oT 28 oKTAGpPA 2015 . Ne 1154
O nopAagKe onpegeneHUA B3aMMO3aMeHAEMOCTU JIEKAPCTBEHHbIX NpenapaTtos ANA
MeAULMHCKOro NpMMmeHeHuA

4. OnpepeneHme B3aMMO3aMEHAEMOCTH
buoaHanorosoro (bnonogobHoOro) NeKapcTBEHHOIO
npenapaTa (bnoaHanora) ocywecTBAAETCA C Y4ETOM
NOJIY4EHHbIX NO pe3y/ibTaTaM NPoBeAeHMUA
KIMHNYECKUX NCCNe0BaHMIM AaHHbIX 0O OTCYTCTBUMN Y
HEero KIMHU4YECKN 3HaYMMbIX Pa3NINuUM
6e3onacHocTn, 3pPeKTUBHOCTM N UMMYHOTEeHHOCTMU
NO CPaBHEHMIO C pedepeHTHbIM IeKapPCTBEHHbIM
npenapaTom.



[MTpobnema MOHUTOPUHIa BoaHanoros

Buonpenapatbl, 0406peHHbIE
EMA nocne 1 anBapa 2011 r
ABNAIOTCA 0OBEKTOM
«A0MNOIHUTE/IbHOTO»
MOHUTOPUHIA

What does the
black triangle mean?

Bonpoc: Kak B P® moHUTOpMpOBaTb buonpenapaTtbl?

HazHaueHue npenapara npousBoaurcs no MHH
ITpu oTnycke Mo pelenTy Bpada pa3peliaeTcs OTIyCK J00ro rnpenapara B paMKax

onnoro MHH
[IpoBeneHue 3aKyNOK MPENApaToOB B paMKax TOCyAapCTBEHHBIX mporpamm no MHH

U [ICHE
Pe3yabrar OecrniopsiiouHasi CMeHa OMONPeNnapaTroB OXHOM IPYyNIbI Y OAHOIMO U

TOro *Xe NnauneHTa

S R
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Figure 1. Cases of Antibody-Positive, Eprex-Associated Pure Red-Cell Aplasia
Identified in the Database of the Adverse Event Reporting System of the Food
and Drug Administration between January 1998 and April 2004.

In Germany and Italy there were the same number of case reports within
each year.
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Figure 2. Estimates of the Worldwide Exposure-Adjusted Incidence

of Epoetin-Associated Pure Red-Cell Aplasia According to the Product,
between January 1, 2001, and December 31, 2003.

HSA denotes human serum albumin. Epogen is also marketed as Procrit,
and Neorecormon as Recormon.

[TapunanbHan
KpaCHOKNeTo4YHaA anaa3una

BTropuuHas, cBA3aHHAA C NPMMEHEHNEM
anoatunHa, NKKA — 310 pegkmii cmHapom
aHeMWn, aCCOUMMUPOBAHHOM C HU3KUM
coaeprKkaHnem PeTUKy/IoLUTOB B
nepupepmnyeckon KpoBm, OTCYTCTBMEM
3puTPobNaCTOB B KOCTHOM MO3re,
PE3UCTEHTHOCTbIO K Tepanmu
PEKOMOUNHAHTHbIM YeN10BEYECKUM
3PUTPONO3TUHOM U MOABAEHUEM
HENTPANNIYIOLWUX aHTUTEN K SPUTPONOSTUHY

Charles L. Bennett u gp. N EnglJ Med
2004;351:1403-8



Mepuopg nonysbiBeaeHmA (4)

[ewncteytowee M+ m
BeLLLecTBO

B/B N/
ANo3TUH anbda? 6.8+ 0.6 19.4%+25
3no3TuH beTa? 8.8+ 0.5 24.2+2.6
Aapbonosui 253 £2.2 48.8 £5.2
anbda
CERA! 133+9.8 137 +£21.9

CPABHUTE/IbHbIXA AHANTU3
PEKOMBUHAHTHbLIX 3IMMO3TUHOB

Dougherty et al 2004
2Halstenson et al 1991
3Macdougall et al 1999



CpegHue go3bl pu3lO B 3aBUCMMOCTM OT cnocoba
BBeaeHuA n/K unum 8/s (no aaHHbiMm CPM Project n
USRDS)

(v

Soo b hatutedededed bbbl b Ll bl ol bl bl bl b b b bl bl bl L bl bl
v

450 === SR e e
- msC
=
3 400 I
2
S 350 —
=
o
2 300 freeeeeeeee N sevesmsevesecesesececseeeenes e
§ - -~
R R e o

L B T v

& 200 5 G ¥ B R o e
c - 1 : . =
L) « - H H
r— i B o [
B 150 1 -t - -1 M. b
= ~ | ! :

100 + .- Sememennnes dregeemenecscediadiocecencens 3 S SEEEE R

i /| i
50 -
<10 10109  11-119  12-12.9 13+

Blood hemoglobin levels (g/dL)

Daniel G. Wright n gp. Clin J Am Soc Nephrol.
2015 Oct 7; 10(10): 1822-1830.



Puck HebnaronpumATHbIX cCObbITUI BbilLe Npn B/B
BBeaeHun puydl0, yem npu n/KoxKHOM (Mo AaHHbIM
CPM Project n USRDS)

All Patients Hgb <11.5 g/dL Hgb >11.5 g/dL
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w 5335 46260 ECS 4 32903 29224 27288 22139 18684 15203 13511 22048 24123 20382 17601 15713
sC 4677 apis 1458 2519 2607 2381 1584 1697 1409 1242 2295 2033 1797 1510 1355

Cumulative adverse event rates are greater for patients treated with intravenous (IV) epoetin (Epo) versus
subcutaneous (SC) Epo. Kaplan—Meier life table analysis of time to an adverse composite event (death or hospitalization
for congestive heart failure, acute myocardial infarcation, or cerebrovascular accident) during 2 years of follow up for
patients treated with IV (black lines) versus SC Epo (gray lines). (A) All patients (#=60.013; P<0.001). (B) Hemoglobin
(Hgb) <11.5 g/dl (n=29.669: P<0.001). (C) Hgb>11.5 g/dl (#=30.344; P<0.001).

Daniel G. Wright u gp. Clin J Am Soc Nephrol.
2015 Oct 7; 10(10): 1822-1830.
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Figure 1. (A) Mean (SD) serum continuous erythropoietin re-
ceptor activator (C.E.R.A.) concentration and (B) mean (SD)
reticulocyte count after intravenous (IV) and subcutaneous (SC
administration in peritoneal dialysis patients.

Macdougall IC et al Clin ] Am Soc Nephrol. 2006;1:1211-1215



Ob6blyHble BONpoCbl Npu Bbibope
npenapaTa

. PasHuua B cneKTpe U yactote NO6OUYHbIX
ABJZICHUN

2. 3dPeKTUBHOCTb

. CtoumocTtb

4. YnobcTBO



% Cochrane
lerary

Cochrane Catat of Systematic R

Continuous erythropoiesis receptor activator (CERA) for the

anaemia of chronic kidney disease (Review)

27 uccnepoBaHunii n=5410

O6wan netanbHOCTb

OcCHOBHbIe cepae4Ho-cocyamcTbie cobbITUA
Tpomb03bI cocygmcToro gocTyna
OHKonormyeckmne 3abonesaHus
ApTepuanbHasa rmnepTeH3mna
[MnepKannemma

[emoTpaHchy3nm

MoTpebHOCTb B NpenapaTax »Kenesa

W oo N U A WNPE

[eMornobumH B KOHLE nccneaoBaHus

[y
o

. U3meHeHuna remornobuHa B nepmoa nccneaoBaHms

[y
[y

. JocTuXeHune uenesoro ypoBHsa remornobumHa

[y
N

. MpesBbilWeHne LeneBoro ypoBHA remornobumHa

[y
w

. [J03a 3n03TUHa B KOHLE UCCAea0BaHNA MeHblLe 418 MUPLLEpPbI

[y
o

. NoTpebHOCTb B NOBbILLIEHUN A03bl

[y
Ul

. NoTpebHOCTb B CHUKEHUN [,03bl

[y
(@)

. focnutanmsauum

=
~

. MoKa3aTenu 3anacos »e/fie3a B KOHLe UccnegoBaHUaA U NpU ganbHewem HabnogeHmm

Saglimbene VM et al Cochrane Database of Systematic Reviews 2017, Issue 8.



BbiBOAbI

[loka3aTenbctsa o Tom, 4to CERA cnabo Bnuser
UNN He BANAET Ha KNMHUNYECKUe ncxoabl No
CpaBHEHUIO C APYTMMU 3NO3TUHAMU NUMEIOT
HU3KYIO CTeNEeHb AOCTOBEPHOCTHU

* OdPPEKTUBHOCTb HE OT/INYAETCA

¢ CpaBHMTEJ'IbHaFI Be/IM4NHA AO03bl HNXKE MO CPAaBHEHUIO C
AMNO3TUHAMUN KOPOTKOTO ,EI,EVICTBMH

* OcobeHHOCTUN KoppEeKLUM A03bl NpenapaTta npu
CPaBHEHUU ¢ 4apbONO3TUHOM: pexKe TpebyeTcs
NOBbILWATb, HO Yalle CHUXaTb A03Y

Saglimbene VM, Palmer SC, Ruospo M, Natale P, Craig JC, Strippoli GFM.
Cochrane Database of Systematic Reviews 2017, Issue 8.



YacToTa npeBblleHUA UeneBbiX NOKa3aTeneun
cpasHeHue py3allO n CERA

14.0
B rpynne OnoaTuH 6eTa npesbilleHne

1Ll 1 uenesoro yposHsa (6onbwe 130 r/n) yawe
By 'f*‘_‘ TTJ' 15 (37%) vs 9 (23%)

00+, T lT ’ | 1 J

90~% & M- l = CERA

sp ks | - Epoetin beta

120 ¢
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Hemoglobin (g/dL)
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Week

Oh J, Joo K-W, Chin H-J, et al. Journal of Korean Medical
o Science. 2014;29(1):76-83.

Analysis 1.12. Comparison | CERA versus epoetin alfa or beta, Outcome 12 Exceeding haemoglobin level
target.

Review: Continuous erythropoiesis receptor activator (CERA) for the anaemia of chronic kidney disease
Comparison: | CERA versus epoetin alfa or beta

Outcome: 12 Exceeding haemoglobin level target

Study or subgroup CERA EPO Risk Ratio Risk Ratio
n/N n/N IVRandom,95% Cl V.Random,95% Cl
Oh 2014 9/33 15136 =

065[033,1.29]

02 a5 I 2 5

leswih CERA Less with DAREO CTaTnCTUYeCKn HeaoCTOBEPHOE
NPenmMyLLecTBO

Saglimbene VM et al Cochrane Database of Systematic Reviews 2017, Issue 8.
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Figure 5. Mean Hb values during the correction and evaluation
periods with CER.A. and darbepoetin alfa (ITT population)

Analysis 2.10. Comparison 2 CERA versus darbepoetin alfa, Outcome |10 Exceeding haemoglobin level
target.

Review: Continuous erythropoiesis receptor activator (CERA) for the anaemia of chronic kidney disease
Comparison: 2 CERA versus darbepoetin alfa

Outcome: 10 Exceeding haemogiobin level target

Study or subgroup CERA DARBO Risk Ratio Risk Ratio
n/N N IVRandom,95% Cl IVRandom,95% CI
ARCTOS Study 2008 11o/162 1317162 084[0.74,096 ]
05 Q.7 1.5
Less with CERA Less with DARBO

Macdougall IC, Walker R, Provenzano R, et al. C.E.R.A. Corrects Anemia in Patients
with Chronic Kidney Disease not on Dialysis: Results of a Randomized Clinical

Trial. Clinical Journal of the American Society of Nephrology : CJASN. 2008;3(2):337-
347. doi:10.2215/CJN.00480107.



HOBDbIE MNMPENMAPATbI, HOBbIE
PUCKW



Knaccnpumkauma cTumynaTopos 3puTponossa

JK30reHHble cTumynatopsl peuentopos M0
9NO3TUH U aHANOr
MO - MUMmeTUKHU
CtumynaTtopsbl sHgoreHHoro 310

MHrMburtopbl npoaun-rugpokcunasol (pepmeHt
paspywatowmit HIF)

NHrmbutopol GATA (paKTop TpaHCKpUNLUUM, B T.u.
NHIMBUpYeT TpaHcKpunumio IMO)

AreHTbl C APYrMMU MEXaHU3MaMU AENCTBUA
AHTU-rencuanHOBbIE NpenapaTbl

AHTU-aKTUBUHOBbIE NpenapaThbl



3N0-MMMETUK NermHecaTma y NaumMeHToB C aHeEMUEN

Noy4YaloLLUX remoamnanms
(KnMHUYeckmne nccnegosaHma 3 ¢asbi)
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Figure 2. Mean Hemoglobin Level, According to Study week.

Data are shown for patients in the EMERALD 1 study (Panel A) and the EMERALD 2 study (Panel B). Dashed vertical
lines indicate the evaluation period (weeks 29 to 36). Horizontal solid lines indicate the target range for the hemo-

globin fevel (10 to 12 g per deciliter). [ bars indicate standard errors.
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AHadunnakcma n rMNoTeH3mnA Nocsie Ha3Ha4YeHUs
MernHecatnga (fematna)
aHaNN3 NOCTPErncTPaALMNOHHbBIX OC/IOKHEHUM
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Figure 1.
Fatal, Life-Threatening, and Non—Life-Threatening Occurrences of Anaphylaxis and

Hypotension in Patients Who Received a First Dose of Peginesatide.
Deaths and life-threatening and non-life-threatening events were reported to the Food and

Drug Administration.

Bennett CL, u ap. N Engl J Med. 2014 May 22;370(21):2055-6



2110 npoayumnpyrowme KneTkn n rmnoKcua

1. Mpn HopmanbHOW OKcureHaymm yucno IO

Oxygen replete Oxygen deficient NpoAYyUMPYOLWMX KNETOK HEBENIMKO, NO
_rx Epo-gene _P
Epo switching Epo NNOKaNM3aLUnmM OHM OrPaHMNYEHbDI ITyOOKMMM
3/(“\}& YaCTKaMM KOPTUKANbHOIO M YaCTUYH
OFF-REP GNRED y4yacTKa OPTMKANBbHOIO M Yac 0

HaPYXHbIMU y4aCTKaMnU MeayNnaApHOro cnos
2. [1pn rMNOKCMN UX YUCNO BO3pacTaeT
9KCNOHEHUMANIbHO, OHM PACNPOCTPAHAITCA OT
rNyOOKUX KOPTMKANbHbIX Y4aCTKOB A0
MNOYEYHOM Kancynbl
3. Mpu HeppocKknepo3e NoTpebHOCTb B
Kncnopoge nagaeT, noaTomy
4YYBCTBUTENbHOCTb K KUCZIOPOAHON EMKOCTM
KPOBU CHUXaeTcA
<+ OFF-REPs - ON-REPs %% Hypoxic area 4. CT&GVIHMBBLI,VIH HIF-1o. no3Bonser
aKTusmpoBaTtb «cnawme» MO
npoAayumpyouime KAeTku B 3TUX YCA0BUAX

B Normal Acute anemia Chronic anemia

Mounck MO npoayumpyoWmMX KNETOK B CBOM BpeMs BCTPETUN pAL 3aTPYAHEHN N
IT0 6b1/10 0O6YCNIOBAEHO TEM, YTO UX KOZIMYECTBO 3aBUCUT OT BblPaXKEHHOCTU FTMMNOKCUN U
npoleccoB HedppoCKNepo3a, KoTopbl pa3smBaeTca npu XBI1



HIF KaK perynatop sputponossa
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Figure 1. Hypoxia-induchle factor (HIF) pathway. Abbreviations: DoytB, duodenal

1: EPD. ervtwopoistie: PH. pro trdravisee. MlepynonnasmuH (Fe?t - Fe3t)

Gupta and Wish Am J Kidney Dis. ZU1/
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B3anmocBA3b KanbUUdPUKaLUU KOPOHAPHbIX
cocynos n HIF-1a y nayneHTos c C 2 Tnna
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Figure 2 Box and whisker plots illustrate the mean and
interquartile ranges of HIF-1a in patients with minimal, mild,
moderate, severe, and extensive coronary calcification respectively.
Open circles and asterisks show outliers. #7<0.001 compared with
minimal, mild and moderate groups.
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Li et al. Cardiovascular Diabetology 2014, 13:52



BbiBOAbI

. [JonrMn nyTb KAMHUYEcKoro npumeHeHua p4y3MNO no3BoAET roBOPUTH
O TOM, YTO OCHOBHbIE€ PUCKM 3TUX NPENapaToOB HaM U3BECTHbI

Bbibop cpean npenapaTos B 3TOM rpynne B obycnosneH
coobpaxKeHnAMM sSKOHOMNMK U yaobcTBa

. Ana 6MOI'Ip€I'IapaTOB BOMPOCblI B3aMMO3aMeHAEMOCTU U
NOCTPENNCTPAUNOHHOIO MOHNUTOPUHIA UMEKT UCKANKOYUTENTbHOE
3Ha4eHune

CyuwecTByloLWMIM NOPAAOK Ha3zHavyeHuss no MHH ans 6bunoaHanoros
Henpuemnem

[MosaBneHne CTUMYNATOPOB 3PUTPONO033a C APYrMMU MEXaHM3MaMMU
AENCTBUA — 3TO PUCKN, KOTOPbIE HE FapaHTUPYHOTCA cobaogeHnem
BCEX TpeboBaHMM Npu perncTtpaunm

PUCKM HOBbIX NpenapaTtoB MMEIOT A0/ITOCPOYHYIO NEPCNEKTUBY, UTO
npu ctTaHaapTHOM PR onmnTenbHOCTbIO rog HEBO3MOXKHO BbIABUTb



