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ONCKNEWMEP

 [lpeseHTaums nogrotoeneHa npu nogaepxke AO «Actennac-dapma»

* [lpeseHTauma MOXET BKoYaTb MHpOpMaLMIO O NPOAYKTaX, HEKOTOPbIE U3 KOTOPbIX MOTYT ObITb HE
onobpeHbl Anst nevYeHns naumeHToB.

*  VHdopmaLmsa 0 BO3MOXHOM MPUMEHEHMM OaHHbLIX NPOAYKTax npeaHasHavYeHa TOmnbKo Ans
obcyxaeHnst n B obpasoBaTernbHbIX LENsiX U He JOSMKHA TONKOBATLCS Kak MPOMOLIMOHHAS.

* AO «Actennac-®apma» 3anpeLiaeT NpoaBMmKeHNE HE3apEerMcTPUPOBaHHbIX NpenapaToB NoObLIM
cnocobom n cobniogaeTt Bce NpMMEHMMbIE 3aKOHbI, MOCTAHOBNEHMUS U NpaBuia KOMNaHun.

* Bsrnagbl, MbICIIM U1 MHEHUS, BbIp@XXKEHHbIE B 3TOW Npe3eHTauun, NpuHagnexart UCKITIUYNTENBHO aBTopy
N MoryT 6bITb M3MEHeHbI 6e3 NpeaBapuTenbHOro ysegomneHms. CogepxaHne gaHHOM npeseHTaumm
He o3Ha4aeT ogobpeHnsa kakoro-NMdo npoaykTa nnu nokasaHus komnaHmen AO «Actennac-Papmay.

« [MokasaHus, 0O3MPOBKa N AOCTYNHOCTb NPOAYKTOB, 00CYXAaeMbIX B JAHHOW Npe3eHTaumMm MoryT

OTNN4YaTbCA B pasHbIX CTpaHax. 3a nogpobHOCTAMN obpalLanTech NokarbHOW MHCTPYKLUN MO
NPUMEHEHNIO.

,astellas

ASTELLAS NON PROMOTIONAL MEDICAL MATERIAL FOR DISEASE STATE EDUCATION (DSE) PURPOSES.
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NMaTodmsnonorua no4ye4yHon aHeMuUu

90% 31O BbipabaTbiBaeTCA B NOYKaX,

HapyweHne Nopa)KeHMe NoYeKk HanpsaAMyt HapyLlaeT ero
npoaykumn 3O NpoayKuUMIo
CHmXeHune BbikMBaeMoCTb 9pUTPOLIMTOB CHUXaeTcs Ao 60-
BbIXKMBAEMOCTHU 80 oHewn, cynpadur3nonorm4ecknit remosnms
3pUTPOLINTOB
CHmxeHune BbiBeeHUs1 rencuguHa BeJeT K ero
MoyeyHas HaKOMJSIEHUIO B NMnasme, YTo BEAET K HapyLUEHNIO
HEeOOCTaTOYHOCTb ocBoboxaeHus xenesa us makpodaros B POC
KpoBonotepu npuBogAaT K 4edpuunTy xenesa 4o
I KpoBonoTeps P PATYES aoUTY A
200 mr B mecsu
XpoHun4yeckoe Tunnyno gnsa XIMH, npsamoe v onocpegoBaHHoe
BOcnaneHue nogasneHne apuTponoasa
[MoBbILWIAET CUHTE3 rencuanHa

Handelman GJ et al.Heart Fail Rev 2008;13:393-404



The Nobel Prize in Physiology or Medicine 2019
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NMpoaykuua IAMNO y B3pocnbix perynupyertca HIF2a
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Figure 1: Schematic representation of role of Hypoxia inducible factor in anemia and its regulation. EPO,
Erythropoietin; HIF, Hypoxia Inducible Factor; PHD, Prolyl Hydroxylase Domain; PHI, Prolyl Hydroxylase Inhibitor
(HIF Stabilizers); vHL, von Hippel Lindau
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Renal Fellow
Treating Anemia in CKD in the Era of HIFs: A Ray of Hope? March 1, 2019 NETWUHK



Ctumynsiumsa aputponoasa pakTopoMm, Bbi3biBaeMbIM
runokcuen (HIF)

1. HIF akTuBmpyeT nepeHocHmnk
ApyxsaneHTHoro metanna 1 (DMT1)
, ) Ans ysenunyeHms abcopbumm
HC 4 KuLLIEYHOTO Xenesa (Fe2+) u
ayoneHanbHbl uutoxpom B (DcytB) ;
TpaHcdeppuH TpaHcnopTupyet Fe K
peLenTopam TpaHcdeppuHa B

" KOCTHbIW MO3T;
e ; -_ g : o 3. Xeneso (Fe3+) BbicBo60XOaeTca 13
: TpaHcdepprHa B pa3BnBaroLLNINCS
ApPUTPOLNT;
4. HIF aktuBupyet peuentop
aputponoatunHa (3N0O) (EPO-R) un
. BblpaboTKy aHgoreHHoro EPO;
‘c 5. HIF aktnBupyert peuentop
“ TpaHcdeppuHa, yBenmymeas 3axsar
Y Xenesa NpoaputTpoumTamu;
Kidney 6. HIF cnocobcTtByeT obpasoBaHuio
| MOnHOCTbI0 PYHKLMOHANbHbIX
3perbiX 3pUTPOLNTOB, HACbILLEHHbIX
remorniobnHom (Hb);
7. nocrne npumepHo Yyepes 120 gHen
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Developing
red blood

cells
Bone

marrow

" Macrophage !
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4 - . OTpaboTaHHble 3PUTPOLIUTHI
A é. Eract paspyLuatoTcs B neveHu, a Fe
S e BO3BpaLLaeTcs 415 MOBTOPHOIro

NCNONb30BaHMS.

! Gupta and Wish AmAm J Kidney Dis. 2017;69(6):815-826



UHrubutopsl nponunrngpanasbl UMUTUPYIOT YCITOBUA TMMOKCUM
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Figure 1. Hypoxia-inducible factor (HIF) pathway. Abbreviations: DcytB, duodenal cytochrome B; DMT1, divalent metal transporter
1; EPO, erythropoietin; PH, prolyl hydroxylase.

8 Gupta and Wish AmAm J Kidney Dis. 2017;69(6):815-826




«UMUTALUSA BbICOTbI». TAONETKU OT aHeMUmn

Hoeble CC3, npmBoasLme K akTuBauum SHAOreHHOW
npoaykuum 3MO: B3aBUCUMMOCTN OT 403bl, UMUTUPYIOT
noabem Ha BbicoTy 1500-4500 m Hag ypoBHEM MopA

http://www.reuters.com/article/2013/04/19/us-anaemia-pill-

idUSBRE93I10GH20130419



http://www.reuters.com/article/2013/04/19/us-anaemia-pill-idUSBRE93I0GH20130419
http://www.reuters.com/article/2013/04/19/us-anaemia-pill-idUSBRE93I0GH20130419
http://www.reuters.com/article/2013/04/19/us-anaemia-pill-idUSBRE93I0GH20130419
http://www.reuters.com/article/2013/04/19/us-anaemia-pill-idUSBRE93I0GH20130419
http://www.reuters.com/article/2013/04/19/us-anaemia-pill-idUSBRE93I0GH20130419
http://www.reuters.com/article/2013/04/19/us-anaemia-pill-idUSBRE93I0GH20130419
http://www.reuters.com/article/2013/04/19/us-anaemia-pill-idUSBRE93I0GH20130419

NHrmoutopsl Ml — ctabunusartopsl HIF

Table 1 HIF-PHIs in clinical development for the treatment of anemia

Compound

AKB-6548
(Vadadustat)

Akebia Therapeutics
GSK-1278863
(Daprodustat)
GlaxoSmithKline
FG-4592
(Roxadustat)
Fibrogen/Astellas Pharma/
AstraZeneca

BAY 85-3934
(Molidustat)

Bayer Pharma
JTZ-951

Japan Tabacco, Inc.
/Akros Pharma, Inc.
Zyanl

Cadila Healthcare
JNJ-42905343
Janssen Pharmaceutica
DS-1093

Daiichi Sankyo, Inc.

Ref.
86,88,89

81,90-92

82,85

93-95

96

97,98

99

Development status

Phase 3

Phase 3

Phase 3

Phase 2

Phase 2

Phase 1
Pre-clinical

Discontinued for anemia, under
evaluation for other indications

HIF-« stabilization

HIF-20 > HIF-1a

HIF-1ae and HIF-2«

HIF-1a and HIF-2«

HIF-1a and HIF-2«

Not published

Not published
HIF-1a and HIF-2«

Not published

HIF-PHD targets
PHD3 > PHD2

PHD2 and PHD?3

PHDI1, 2 and 3

PHD2 >PHDI1/PHD3

Not published

Not published
PHDI1, 2 and 3

Not published

Ha 10 ceHTa6ps 2021 roga pokcagycTtaT He 3apeructTpupoBaH Ha Tepputopun P®. VicTouHuk: https://grls.rosminzdrav.ru/Default.aspx



Pasnnyna mexay pasHbiMy npenapartamu knacca HIF-PHI

Generic Name Investigational Name Sponsor Half-Life, h Dosing Frequency Investigational Status
Roxadustat FG-4592 FibroGen, Astellas, & AstraZeneca 12-13 3x/wk Phase 3
Vadadustat AKB-6548 Akebia 45 Daily Phase 3
Daprodustat ~ GSK-1278863 GlaxoSmithKline 4 Daily Phase 2 (US)

Phase 3 (Japan)
Molidustat BAY 85-3934 Bayer NA Daily Phase 2

Abbreviations: HIF-PH, hypoxia-inducible factor prolyl hydroxylase; NA, not available (data not published).

Gupta and Wish AmAm J Kidney Dis. 2017;69(6):815-826

Effective Daily
Oral Doses in Dosing Plasma Rel. Activity, IC50
Compound Phase Il Trials Schedule  Half-Life (h) EPO (IU/L) Metabolism for PHD2 (uM)
Daprodustat 5-25 mg (50 and Qb ~1-7% 24.7 and CYP2C8 with PHD3>PHD1>PHD2,
(GSK-1278863) 100 mg also 34.4, 82.4+1 minor CYP3A4  0.067
examined)
Molidustat 25-150 mg (=75 mg QD 4-105% 39.85 n.r. PHD3>PHD1/PHD2,
(BAY 85-3934) in DD-CKD) 0.007
Roxadustat 0.7-2.5 mg/kg TIW 12-15| 113 and CYP2C8 PHD1,2,3 equally,
(FG-4592, ASP1517) 397, 1309 0.027
Vadadustat 150-600 mg QD (TIW)  4.7-9.17 32%% n.r. PHD3>PHD1>PHD2,
(AKB-6548, MT-6548) 0.029

Sanghani and Haase. Adv Chronic Kidney Dis. 2019;26(4):253-266

Ha 10 ceHTa6pa 2021 roga pokcagycTaT He 3aperMcTpmMpoBaH Ha Tepputopun P®. MictouHuk: https://grls.rosminzdrav.ru/Default.aspx



XumMmunyeckas CTpyktypa npenapatos HIF-PHI

KapboHrnuumHoBas 6okoBas LEenNb,
cXo4Has C 2-oKcurnyTtapaTom

HIF-PHI «

w HOOC-C-C-COOH
OH OH Fe2+ COs

(0]
2-oxoglutarate

PHD1
PHD2 :
PHD3

Pro-OH
Pro-OH

GSK-1278863 / Daprodustat
MW: 393.4 g/mol

> —»  VHL-mediated O AKB-6548 / Vadadustg
polyubiquitylation i MW: 306.9 g/mol
02 ‘ and proteasomal

degradation O
A L34 | X A
erythropoiesis = a
energy metabolism N r\N |
EPO

B
o N/ N N N\)
inflammation

(o]
VEGF. endothelial health @ FG-4592 / Roxadustat Nl "
PGK1 and vascular repair MW: 352.3 g/mol
LDH oxidative stress responses BAY-85-3934 / Molidustat
others renoprotective factors

MW: 314.3 g/mol

EPO, erythropoietin; HIF, hypoxia-inducible factor; LDH, lactate dehydrogenase; PGK1,

phosphoglycerate kinase 1; PHD, prolyl hydroxylase domain; PHI, prolyl hydroxylase inhibitor; VEGF,
vascular endothelial growth factor; VHL, von Hippel-Lindau.

Ha 10 ceHTabpsa 2021 roga pokcagycTaT He 3aperMctpmpoBaH Ha Tepputopun P®. ctouHuk: https://grls.rosminzdrav.ru/Default.aspx



MOEHTUOUNLIMPOBAHO BOJIEE 1000 TEHOB-MULLEHEW HIF-11

BcnomoraTtenbHblie MeTaBonman u
QYHKUMK 1 3awimnTa ,

1.2 - OOCTYMNMHOCTb ITHOKO3b
KTIETOK KINeTOoK U OonTumusauus

KIeTOUHbIN MCMonb3oBaHUA
umMKn aHeprum

Bonblias
KMCNopOAHas eMKOCTb
KpOBW?

Akcnpeccu
FopmoHanbHas
f1 reHOB perynsiums

Ycunenune NPUTOKa

KpOBM K TKaHsmM!:2 YcuneHnune npurtoka

KPOBW K TKaHSIM?

BasomoTtopHas
perynsiuus

Abcopbuums un

BMOAOCTYMNHOCTb Eascgoby E;p:ﬁﬂ::ﬂ
wen e3al > HYTPUEHTOB Ma¥rpMKca ApantuposaHo u3 Schofield CJ and Ratcliffe PJ. 2004.

HIF, hypoxia-inducible factor.
1. Schédel J and Ratcliffe PJ. Nat Rev Nephrol. 2019;15(10):641-659; 2. Schofield CJ and Ratcliffe PJ. Nat Rev Mol Cell Biol. 2004;5(5):343—-354. aStellaS

ASTELLAS NON PROMOTIONAL MEDICAL MATERIAL FOR DISEASE STATE EDUCATION (DSE) PURPOSES.



PokcagycTat — nepBbiv NpeacraBuTeSib HOBOIO Krnacca
OCC, yxe 3aperMcTpmpoBaHHbIn B psige cTpaH

Features and properties of roxadustat

Alternative names
Class

Mechanism of action
Route of administration

Pharmacodynamics
Pharmacokinetics

Most frequent adverse events

ATC codes
WHO ATC code
EphMRA ATC code

Chemical name

ASP 1517; AZD 9941; FG-4592

Amide; antianaemic; carboxylic acid; isoquinoline; small molecule

Binds to and potently inhibits HIF-PHD, reducing HIF breakdown and promoting its activity
Oral

Dose-dependently increased Hb levels, reduced hepcidin and cholesterol levels and transiently increased endog-
enous EPO levels within or near physiologic range

Exposure increased dose-dependently (approximately proportional to dose) across 1-4 mg/kg dose range; half-life
was 8-12 h

Nasopharyngitis, back pain, diarrhoea, vomiting, decreased appetite, muscle spasms, hypertension, decreased
transferrin saturation, headache, fatigue, hyperkalaemia

B0O3X-A05
B3

(((4-Hydroxy-1-methyl-7-phenoxyisoquinolin-3- yl)carbonyl)amino)acetic acid

EPO erythropoietin, Hb haemoglobin, HIF hypoxia-inducible factor, HIF-PHD hypoxia-inducible factor prolyl hydroxylase enzyme

Ha 10 ceHTabpa 2021 roga pokcagycTaT He 3apernucTpupoBaH Ha Tepputopun P®. MeTouHuk: https://grls.rosminzdrav.ru/Default.aspx



POKCa,EI,yCTaT — KIiro4deBbl€e KITMHNYEeCKUeE ncerieaoBaHum4d

Roxadustat,

Roxadustat

Roxadustat

Roxadustat,

Roxadustat,

Roxadustat,

alfa

Roxadustat,

Roxadustat,

Roxadustat

Roxadustat

placebo

epoetin alfa
epoetin alfa
darbepoetin
placebo

placebo

Primary MDS

CKD anaemia in dialysis
and nondialysis pts

CKD anaemia incident to
HD or PD

CKD anaemia in HD pts
with ESRD

CKD anaemia in HD pts
with ESRD

CKD anaemia in pts on
dialysis

CKD anaemia in pts not on
dialysis

CKD anaemia in pts not on
dialysis

CKD anaemia in pts not on
dialysis

CKD anaemia in pts not on
dialysis

[
==
L]

[
==
L]

Recruiting
Unknown

Completed
Completed
Completed
Completed
Completed
Completed
Completed

Completed

China

USA, Puerto Rico
USA, Hong Kong,

Russia, Singapore

China

USA

Japan

China

Japan

USA, Puerto Rico

USA

NCT03303066; FGCL-
4592-813

NCT01630889; FGCL-
4592-059

NCT01414075; FGCL-
4592-053

NCT01596855; FGCL-
4592-048

NCTO01147666; FGCL-
4592-040

NCTO01888445; 1517-CL-
0304

NCT01599507; FGCL-
4592-047

NCT01964196; 1517-CL-
0303

NCT01244763; FGCL-
4592-041

NCTO00761657;
FGCLSM4592-017

FibroGen

FibroGen

FibroGen

FibroGen

FibroGen

Astellas Pharma

FibroGen

Astellas Pharma

FibroGen

FibroGen

CKD chronic kidney disease, ESA erythropoiesis stimulating agent, ESRD end-stage renal disease, ID incident dialysis, HD haemodialysis, MDS
myelodysplastic syndrome, PD peritoneal dialysis, pts patients

S. Dhillon Drugs https://doi.org/10.1007/s40265-019-01077-1

Ha 10 ceHTsbpa 2021 roga pokcagycTaTt He 3aperucTpuposaH Ha Tepputopun PO, MeTouHuk: https://gris.rosminzdrav.ru/Default.aspx



CBogHble peaynbraTtbl nccrnegosaHuim 2 goasel HIF-PHI

Table 3. Summary of Published Peer-Reviewed Phase Il Studies in DD-CKD Huanu3Hbie nayueHmsl

Duration
Compound Study n (wk) Comp Ferritin TIBC Hepcidin VEGF Cholesterol
Daprodustat  Holdstock et al.*” 82 4 rhEPO " 1 No chg. (5 mg) No chg. l
(GSK- Brigandi et al.** 83 4 Placebo ! 1 1 (10 and 25 mg) Lg. variation n.r.
1278863) Akizawa et al.”® 97 4 Placebo l i) l No chg. il
Meadowcroft et al.*° 216 24 Placebo l 0 l No chg. n.r.
Molidustat Macdougall et al.”’ 199 16 rhEPO Nochg. No chg. No chg. n.r. No chg.
(BAY 85-3934)
Roxadustat Provenzano et al.** 54 (part1) 6 or19* rhEPO [ 1 (part 11) It n.r. l
(FG-4592, and 90
ASP1517) Besarab et al.”” 60 12 None It 14 1 ALk n.r.
Chen et al.”® 87 6 rhEPO ! 1+ ! n.r. It
Vadadustat Haase et al.”* 94 16 None ) ey It No chg. No chg.
(AKB-6548,
MT-6548) lpeduanu3Hble nayueHmMsbl
Table 4. Summary of Published Peer-Reviewed Phase Il Studies in NDD-CKD
Duration
Compound Study n (wk) Comp Ferritin ~ TIBC Hepcidin VEGF Cholesterol
Daprodustat Holdstock et al.>® 72 4 Placebo 1 1 l No chg. l
(GSK- Brigandi et al.” 70 4 Placebo | ) | Lg. variat. n.r.
1278863)
Enarodustat Akizawa et al.*° 94 30 Placebo 1* 1% 1* No chg. n.r
(JTZ-951) (correct.) (first 6 wk)
107
(conv.)
Molidustat Macdougall et al.”" 1214 16 Placebo ! No chg. l n.r. No chg.
(BAY 85-3934) Macdougall et al.”” 124+ 16 Darbepoetin alfa l No chg. ! n.r. No chg.
Roxadustat Besarab et al.*? 116 4 Placebo 1 i 1* n.r. n.r.
(FG-4592, Provenzano et al.*® 145 16-24  None 1* T* 1* n.r. 1*
ASP1517) Chen et al.*® 91 6 Placebo 1* T 1* n.r. 1*
Vadadustat Pergola et al.”® 210 20 Placebo ¥ T* 1* No chg. No chg.
(AKB-6548, Martin et al.*® 93 6 Placebo 1* T 1* No chg. No chg.
MT-6548) Ha 10 cenmsibps 2021 200a pokcadycmam He 3apeaucmpuposaH Ha meppumopuu P®. MicmoyHuk: https://grls.rosminzdrav.ru/Default.aspx




Key clinical trials of roxadustat

Drug(s)

Roxadustat, epoetin alfa

Roxadustat, epoetin alfa

Roxadustat, darbepoetin
alfa

Roxadustat

Roxadustat, epoetin alfa

Roxadustat, epoetin alfa,
darbepoetin alfa

Roxadustat, epoetin alfa

Roxadustat, placebo

Roxadustat, placebo

Roxadustat, darbepoetin
alfa

Roxadustat, darbepoetin
alfa

Roxadustat, placebo

Roxadustat, placebo

Roxadustat, placebo

Indication

CKD anaemia in stable
dialysis pts

CKD anaemia in stable
dialysis pts

CKD anaemia in ESA-
naive HD pts

CKD anaemia in PD pts

CKD anaemia in pts on HD
or PD

CKD anaemia in ESRD pts
on stable dialysis

CKD anaemia in pts with
newly initiated dialysis
for ESRD

CKD anaemia in pts not on
dialysis

CKD anaemia in pts not on
dialysis

CKD anaemia in pts not on
dialysis

CKD anaemia in pts not on
dialysis

CKD anaemia in pts not on
dialysis

CKD anaemia in pts not on
dialysis

Primary MDS

Phase

3

3

Status

Completed
Completed
Completed
Completed

Completed

Completed

Completed

Completed

Completed

Ongoing

Recruiting
Completed

Completed

Recruiting

Location(s)

USA, Puerto Rico
China
Japan
Japan

Worldwide

Worldwide

Worldwide

Worldwide

Worldwide

Worldwide

Japan
China

Worldwide

Worldwide

Identifier

NCT02273726; FGCL-
4592-064; SIERRAS

NCT02652806: FGCL-
4592-806

NCT02952092; 1517-CL-
0307

NCT02780726; 1517-CL-
0302

NCTO02174731;
D5740C00002; ROCK-
IES

NCT02278341; 1517-CL-
0613; 2013-001497-16;
PYRENEES

NCT02052310; FGCL-
4592-063; 2013-002753-
30: HIMALAYAS

NCTO01750190; FGCL-
4592-060; ANDES

NCT02174627:
D5740C00001; OLYM-
PUS

NCT02021318; 1517-CL-
0610; 2013-000951-42;
DOLOMITES

NCT02988973: 1517-CL-
0310

NCT02652819; FGCL-
4592-808

NCTO01887600; 1517-CL-
0608; 2012-005180-27;
ALPS

NCT03263091:; FGCL-
4592-082

Sponsor

FibroGen
FibroGen
Astellas Pharma
Astellas Pharma

AstraZeneca

Astellas Pharma Europe
B.V.

FibroGen

FibroGen

AstraZeneca

Astellas Pharma Europe
B.V.

Astellas Pharma
FibroGen

Astellas Pharma Europe
B.V.

FibroGen

S. Dhillon Drugs https://doi.org/10.1007/s40265-019-01077-1

Ha 10 ceHTabpa 2021 roga pokcagycTaT He 3apernucTpupoBaH Ha Tepputopun P®. MeTouHuk: https://grls.rosminzdrav.ru/Default.aspx



ORIGINAL ARTICLE

Roxadustat for Anemia in Patients with Kidney Disease Not Receiving
Dialysis

Nan Chen, M.D., Chuanming Hao, M.D., Ph.D., Xiaomei Peng, B.Sc., Hongli Lin, M.D., Ph.D., Aiping Yin, Ph.D., Li Hao, M.Sc., Ye Tao, M.D., Xinling Liang, M.D., Ph.D.,
Zhengrong Liu, M.Sc., Changying Xing, M.D., Ph.D., Jianghua Chen, M.Sc., Laimin Luo, M.Sc., et al.

September 12, 2019 N Engl J Med 2019; 381:1001-1010

A H lobi
e DOI: 10.1056/NEJMoa1813599
12.54
— 120
a7 Roxadustat Table 3. Adverse Events (Safety Population).
2 110 p
e ] 3
£ 1054
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[TokasaTenn obMmeHa xenesa — He N3SMEHANUCH
B rpynne nnauedo, n akTUMBHO ycBanBarnoch B
rpynne pokcagycraTa

Table 2. Change from Baseline in Serum Iron Measurements (Intention-to-Treat Population).*
Total Iron-Binding Transferrin
Trial Group and Timeline Transferrin Capacity Saturation Ferritin Iron
g/liter pumol/liter % ug/liter pmol/liter
Roxadustat
Baseline 2.18+0.48 54.64:11.98 20.6+9.2 191.4+200.5 10.69+3.93
wk 9 2.89+0.71 72.49+17.75 15.6+£10.8 98.0+146.7 10.47+6.36
Change 0.73+0.48 18.20+11.96 -5.2+10.4 -93.3x146.3 -0.24+6.31
Placebo
Baseline 52.08+12.33 23.2+11.1 11.36+4.58
Wk 9 2.07+0.46 51.80+11.41 21.4:+8.2 10.78+3.89
Change -0.01+0.39 -0.33+9.72 -1.7+£9.2 -21.9+115.5 -0.64+4.36
Between-group difference in change
Least-squares mean +SE 0.75+0.08 18.89+2.07 -4.3£1.6 -102.2+20.4 0.24+0.97
95% ClI 0.59100.92 14.79 to 22.98 -7.4t0-1.1 -142.6 to -61.7 -1.67 to 2.15

* Plus—minus values are means +SD unless otherwise stated. Included in this analysis were 85 patients in the roxadustat group and 43 in the
placebo group for whom data were available. To convert the values for iron to micrograms per deciliter, divide by 0.1791.
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Table 3. Adverse Events Occurring in at Least 5% of Patients in Either Treatment Group and All Serious Adverse Events
(Intention-to-Treat Population).*

Roxadustat Epoetin Alfa Total
Event (N=204) (N=100) (N=304)

number of patients (percent)

Adverse events

Any adverse event during treatment 96 (47.1) 38 (38.0) 134 (44.1)
Upper respiratory tract infection 37 (18.1) 11 (11.0) 43 (IS‘S}I
Hypertension 25 (12.3) 16 (16.0) 41 (13.5)
| Hyperkalemiaf 15 (7.4) 1(1.0) 16 (5.3)
Chest discomfort 13 (6.4) 0 13 (4.3)
| vomiting 12 (5.9) 2 (2.0) 14 (4.6) | ‘
Asthenia 12 (5.9) 2 (2.0) 14 (4.6)
Alanine aminotransferase increased 11 (5.4) 4(4.0) 15 (4.9)
Dizziness 10 (4.9) 6 (6.0) 16 (5.3)
Hypotension 10 (4.9) 6 (6.0) 16 (5.3)
Muscle spasms 5(2.5) 5(5.0) 10 (3.3)
Serious adverse events, according to system organ class§
Any serious adverse event during treatment 29 (14.2) 10 (10.0) 39 (12.8)
Blood or lymphatic system disorder 1 (0.5) 4] 1(0.3)
Cardiac disorder 5(2.5) 1(10) 6 (2.0)
Endocrine disorder 1(0.5) 0 1(0.3)
Gastrointestinal disorder 2 (1.0) 0 2(0.7)
Hepatobiliary disorder 2(1.0) o] 2(0.7)
Immune system disorder 2(1.0) 0 2 (0.7)
Infection or infestation 5(2.5) 3(3.0) 8 (2.6)
Injury, poisoning, or procedural complication] 7(3.4) 5 (5.0) 12 (3.9)
Metabolism or nutrition disorder 1(0.5) 0 1(0.3)
Nervous system disorder 3(1.5) 0 3 (1.0)
Product issue 0 1(1.0) 1(0.3)
Renal or urinary disorder 4(2.0) o] 4 (1.3)
Reproductive system or breast disorder 1(0.5) 0 1(0.3)
Vascular disorder 2(1.0) 0 2(0.7)

* Adverse and serious adverse events during treatment were defined as those that occurred from randomization up to
and including 2 days after trial-drug discontinuation.

T An adverse reaction is defined as an adverse event that is considered to be related or possibly related to the trial drug
by the investigator. The trial sites had different criteria for the reporting of hyperkalemia as an adverse event during
treatment. Trend analyses from baseline to the end of the trial did not show any mean increase in potassium levels.
Considering the underlying disease (chronic kidney disease), the causal relationship between the adverse reaction of
hyperkalemia and roxadustat is unclear.

1 Patients with chest discomfort had events that were noncardiac in nature.

§ Serious adverse events are reported according to system organ class preferred terms from the Medical Dictionary for
Regulatory Activities, The patient with a blood or lymphatic system disorder had anemia, the patient with an endocrine
disorder had an event related to hyperparathyroidism, the patient with a metabolism or nutrition disorder had fluid
overload, the patient with a product issue had a device malfunction, and the patient with a reproductive system or
breast disorder had hydrosalpinx.

9§ Vascular-access complications, including the terms arteriovenous fistula occlusion, arteriovenous fistula site complica-
tion, and arteriovenous fistula thrombosis, are included in this system organ class.

Ha 10 ceHTabpa 2021 roga pokcagycTaT He 3aperucTpupoBaH Ha Tepputopun P®. MeTounuk: https://gris.rosminzdrav.ru/Default.aspx



Be3onacHOCTb: HexXenaTenbHble cobbITUS,
TpeboBaBLuMe cpoyHoro Bmewlatenscrtea (ANDES)
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Roxadustat for CKD-related Anemia i iid 2o
in Non-dialysis Patients
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Moustafa A. Moustafa®, Tak Mao Chan’, Anatole Besarab®, Willis Chou?, Charles Bradley®,
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CLINICAL RESEARCH DW Coyne et al.: Roxadustat for Anemia in Patients With NDD-CKD

Table 2. Summary of TEAEs® occurring in =5% of patients in either treatment group (0T-+28) (SAF)

Roxadustat (n = 611) Placebo (n = 305)

Preferred ferm” n (%) PEY = 1134.9° events (per 100 PEY) n (%) PEY = 377.3° events (per 100 PEY)
Hyperkalemia 111 (18.2) 154 (13.6) 41 (13.4) 47 (12.5)
Constipation 105 (17.2) 139 (12.2) 34 (11.1) 39 (10.3)
Viral upper respirafory tract infection 98 (16.0) 192 (16.9) 40 (13.1) 58 (156.4)
Hyperension 95 (15.5) 128 (11.3) 27 (8.9) 38 (10.1)
Edema peripheral 89 (14.6) 28 @1 3 28 (9.2) 38 (10.1)
Nausea 85 (13.9) 110 (9.7) 29 (9.5) 35 (9.3)
Upper respiratory fract infection 79 (12.9) 145 (12.8) 48 (15.7) 68 (18.0)
Diarrhea 78 (12.8) 106 (9.3) 31 (10.2) 39 (10.3)
Urinary fract infection 68 (11.1) 103 (9.1) 29 (9.5) 56 (14.8)
End-stage renal disease 67 (11.0) 74 (6.5) 18 (5.9) 18 (4.8)
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[TlokazaTenu remornobuHa, deppuTmHa,
rencnanHa u nunugHoro oobmeHa (AHLbI)
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Pokcaayctart v nauneHToB ¢ Xbl1 3-5 (Olimpus

Roxadustat for Treating Anemia in Patients with
CKD Not on Dialysis: Results from the
Randomized Phase 3 Study

JOURNAL OF THE AMERICAN SOCIETY OF NEPHROLOGY

METHODS OUTCOMES

2781 patients Change from baseline in Need for RBC
+ Not on dialysis Hb over weeks 28-52 transfusion
+ CKD stages 3-5

« Hb <10.0 g/dL Roxadustat: Placebo: ‘ 630/0

With roxadustat

1.759/dL
versus placebo
:— t— 0.40 g/dL (P<0.001)
) )

Difference +1.35 g/dL with
70 mg TIW 70 mg TIW g

vl i s Clacebio roxadustat versus placebo (P<0.001) A
n=1393 1 n=1388 Efficacy was independent of: similar
Dosgs were titra'ted'to liontepletion Roxadustat: Placebo:
ﬁi%hlﬁﬁ agr;ngamtam @ Evidence of inflammation 89.8% 88.3%
=10icdilliiciaisicsliv vy . usivimivim s /imEmimmilvdfagsnVouliiviamavrel

Conclusion NHMEKUNST MOYEBLIBOOALLMX NyTEN
Roxadustat effectively increased Hb in patients with NDD-CKD and reduced the need for (12,8% npotue 8,0%), ' (21,0%
RBC transfusion with an adverse event profile comparable to placebo npotue 20,5%) nHeBmoHus (11,9%
npotus 9,4%) n aptepuanbHas
rmnepteH3uns (11,5% npotus 9,1%)

Steven Fishbane, Mohamed A. EI-Shahawy, Roberto Pecoits-Filho, Bui Pham Van, Mark T. Houser, Lars Frison, Dustin J. Little,
Nicolas J. Guzman and Pablo E. Pergola JASN March 2021, 32 (3) 737-755; DOI: https://doi.org/10.1681/ASN.2020081150

Ha 10 ceHTsbpsa 2021 roga pokcagycTaT He 3aperucTpuposaH Ha Tepputopun P®. UeTounuk: hitps://grls.rosminzdrav.ru/Default.aspx



be3onacHoCTb: HeXenarternbHble COObITUSA

Table 5. Most common AEs (=5%) by preferred term (ITT analysis set)®

Roxadustat (n=1384) Placebo (n=1377)

B Patients with Event % (::re:; : i;tYe)b Patients with Event % (::re:; g E::)b
ESKD 290 21.0 1.7 282 20.5 11.8
uTl 177 12.8 6.8 110 8.0 4.2
Pascmana 165 19 &2 130 DL 4.9
Hypertension 159 11.5 6.1 125 2.1 4.8
Edema peripheral 149 10.8 57 111 8.1 4.3
Diarrhea 144 10.4 5.5 119 8.6 4.6
Nausea 125 9.0 4.8 104 7.6 4.1
Hyperkalemia 118 8.5 4.4 95 6.9 3.6
Cough 105 7.6 3.9 69 5.0 2.6
Viral upper respiratory tract infection 101 7.3 3.8 106 7.7 4.1
Hppetrespiratory-tractrfection 9 &5 35 76 55 29
Headache 94 6.8 35 82 6.0 31
Constipation 92 6.6 3.4 88 6.4 3.4
Hypoglycemia 91 6.6 3.4 73 5.3 2.8
Gastritis 81 5.9 3.0 72 52 2.7
Azotemia 80 5.8 2.9 73 5.3 2.7
Dyspnea 78 5.6 2.9 74 5.4 2.8
Bronchitis 78 5.6 2.9 73 53 2.8
Vomiting 78 5.6 2.9 69 5.0 2.6
Dizziness 77 5.6 2.9 87 6.3 3.4
AKI 75 5.4 2.7 47 34 1.7
Asthenia 74 5.3 2.7 75 54 2.8
Avrthralgia 73 5.3 2.7 54 3.9 2.0
Back pain 72 5.2 2.6 57 4.1 2.1
Pruritus 68 4.9 2.5 80 5.8 3.1
Edema 66 4.8 2.4 69 5.0 2.6

Percentages were on the basis of the No. of patients in the ITT analysis set in that treatment arm. PY, patient yr at risk.

Included AEs with an onset date on or after the date of randomization and up to and including the EOS visit; or date of last contact or withdrawal of consent, if
before the EOS visit.

bCalculated as [No. of patients with AEs divided by (the total No. of days at risk for that AE across all patients in given group divided by 365.25)] x 100.
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Roxadustat Treatment for Anemia in Patients Undergoing Long-Term

Dialysis
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Gengru Jiang, M.D., Zhengrong Liu, M.Sc., Xuemei Li, M.D., Ph.D., Li Zuo, M.D., Ph.D., Laimin Luo, M.Sc., et al.
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PaHaomunsnpoBaHHOe, ABOMHOE crienoe, uccrnegosaHue 3
da3bl nepopansHoro PokcagycrtaT No CpaBHEHMUIO C
aKTUBHbIM KOHTponewm (HapbanoatnHom anbda), y

nauneHToB ¢ Xbl'1 ¢ aHemuen Ha [ emoananunse B AnoHUH

CLINICAL RESEARCH | www.jasn.org

Phase 3, Randomized, Double-Blind,
Active-Comparator (Darbepoetin Alfa) Study of Oral
Roxadustat in CKD Patients with Anemia on
Hemodialysis in Japan

Tadao Akizawa," Manabu Iwasaki,” Yusuke Yamaguchi,? Yoshikatsu Majikawa,* and
Michael Reusch®
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Signed informed consent
(n=415)

Screening failure (n=112)

» Withdrawl by patient (n=13)
* Protocol deviation (n=3)

* Other (n=96)

Randomized to roxadustat (n=151) Randomized to darbepoetin alfa (n=152)
SAF (n=150) SAF (n=152)
FAS (n=150) FAS (n=151)
PPS (n=114) PPS (n=131)

Completed (n=119)
Discontinued (n=32)
 Adverse event (n=12)
* Protocol deviation (n=7)
» Withdrawal by patient (n=5)
* Death (n=2)
* Lack of efficacy (n=1)
* Other (n=5)

Completed (n=131)
Discontinued (n=21)

» Adverse event (n=8)

* Protocol deviation (n=4)

» Withdrawal by patient (n=4)

* Lack of efficacy (n=1)

* Other (n=4)
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Table 3. Overview of TEAEs (SAF)

be3onacHOCTb: HeXernaTternbHble COObITUSA

Parameter

Roxadustat (n=150) DA (n=152)

TEAEs

Serious TEAEs

Drug-related serious TEAEs®

TEAEs leading to withdrawal of treatment
Drug-related TEAEs leading to withdrawal of treatment
Deaths

TEAEs occurring in =5% patients in either group, n (%)b

Gastrointestinal disorders
Diarrhea
Vomiting
Infections/infestations
Nasopharyngitis
Injury, poisoning, and procedural complications
Shunt stenosis®
Contusion

129 (86.0)

126 (82.9)
22 (14.5)

(
(3.9)
(
(3.

28 (18.4)
12(7.9)
3(2.0)
8(38.2)
0 (26.3)
(2 6)
3(8.6)
(6.6)

Data are presented as n (%).

°Drug-related TEAEs were defined as those TEAEs whose relationship to the study drugs could notbe

ruled out based on the investigator assessment.

®MedDRA Version 19.0 system organ class and preferred term.

“Includes arteriovenous fistula stenosis and arteriovenous graft stenosis.



PokcagycTaTt: cBogHbIM aHanu3 y
NayMeHToB, HaYMHaKOWKUX Ouanns

Is Roxadustat Safe and Effective for Anemia in the Chronic Dialysis Population? @, p : e
A Pooled Analysis #Neph)C

L e T A T e T el ProvenzanoR. et al. Pooled Analysis of Roxadustat for
alfa and had a lower risk of major adverse cardiovascular Anemia in Patients with Kidney Failure Incident to Dialysis.

event in patients new to dialysis. Only 80% were iron replete. IRACEIESIPAZANE Visual abstract by W @drkeia
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[NloTeHUuManbHble Npeumywiectea HIF-PHI

* Koppekunsa u / unu nogaepxaHune uenesoro Hgb
cBsA3aHbl ¢ bonee HM3KuMK ypoBHAMU M0 B nnasme
no cpaBHeHuto ¢ ICC

* CHMUXXEHNE YPOBHS rencuanHa u ynydleHume
nokasarenen obMeHa xenesa

* Bo3MOXHble NpoTnBoBOCNanUTenbHble 3PAEKTDI

* BO3MOXHbIE MPENMYLLECTBA Y NALMEHTOB C
PE3NCTEHTHOCTLIO K OCC

* BoamoykHaga 3allmTa oT UwemMmnyeckmnx codobiTum

* Bo3aMOXHble addeKThbl CHMXKEHNA apTepuanbHOoro
OasrneHugd
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HIF-PHI kKoopauHNpyroT 0OMeH Xerne3a u
3pUTPONOI3
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BM, bone marrow; DCYTB, duodenal cytochrome b; DMT-1, divalent metal transporter-1; EPO,
erythropoietin; FPN, ferroportin; GDF15, growth differentiation factor 15; HIF, hypoxia-inducible factor;
PHD, prolyl hydroxylase domain; PHI, prolyl hydroxylase inhibitor; RES, reticuloendothelial system; TF,

transferrin; TIBC, total iron binding capacity.



NHI'MBUPOBAHWE ®EPMEHTOB HIF-PH NMPNBOAOUNT K TPAHCKPUNLINW
FTEHOB-MULWEHEN N MHOYKUW SPUTPOIO33A!2
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CHuxeHne BbIpaboTku rencuanHat> ‘

Hb, haemoglobin; HIF-PH, hypoxia-inducible factor-prolyl hydroxylase. 11
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[MloTeHuunanbHble pUckn HIF-PHI

* B03MOXHble NPO-OHKOTEeHHbIe 3P EKTHI
* Pa3BuTne HEMPOIHAOKPMHHOM OMyXOnu
* Jlero4yHasa rmnepTeH3us

* [IpoaHrnoreHHble adhdeKTbI, HEFATUBHO BNUSAIOLLWE Ha 3a00MneBaHNs CETYATKN UMK
BO3MOXHOE pa3BUTUE 31TI0KAaYEeCTBEHHOM OMyXOonu

* Tpomboambonunyeckmne ocrnoXXHEHUs

* [MporpeccupoBanune XbBI1 (ponb HIF B hnbporeHese noyek HeoAHO3HAYHa, KIeTOYHas
3aBMCUT OT TUMa N KOHTEKCTA), NporpeccupoBaHne KUCT rnoyek n neveHun npm PKD

* He BbISICHEHO BO3AENCTBNE HA ayTOMMMYHHblE 3aboneBaHus.
* He BbISICHEHO BNUSIHNE HA OCHOBHbIE MHPEKLIMOHHBIE NPOLIECCHI.

* HebnaronpuatHble meTabonuueckne apdeKTbl, TakKne Kak runeprivkeMms m
rmnepypukemMma n metabonmyeckuim aumgos.

* HebnaronpnaTtHoe BNUSHMWE Ha apTepuaribHOe JaBreHne
* [unnepkanuemuns (coobliaetcs B uccregosaHnax dgassol 1)

* [lo6o4Hble aPdEKTbI Y NALMEHTOB C XPOHUYECKUM renaTtutom
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NHrnouTopbl HIF-nponunrmapokcnnassol
(HIF-PHI)

* 3 (PEKTUBHLI B KOPPEKLUN U NoaaEpPKaHUU reMornobmnHa
y naumeHToB C NOYe4HON aHeEMUEN.

* CTUMYNUPYIOT BbIPpabOTKY 3HAONEHHOIo 3PUTPONO3TMHA U
MONOXNTENBLHO BNUSAIOT HA MeTabonmam xenesa.

* HIF-PHI geMoHCTpMpyoT NnonoXuTternbHble N1enoTponHbie
adopeKTbl MOMUMO SPUTPONOI3a.

* TpebytoTca AoNrocpoYHble KIMHMYECKUE NCCefoBaHNS,
nayyarowme npocusb 6e3onacHOCTU ANNTENBHON
Tepanun HIF-PHI y naumneHToB ¢ XbI'l
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