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YTto B pokyce B 20157

* LleneBon ypoBeHb remMorrnobdbnHa n BO3MOXHOCTU €ro
nHanemnayannsauun

* Bo3moXxHOCTM onTumMmsauumn gmannsHou nporpammbl 1
CBSA3aHHbIX C Anann3om pakTopoB B KOPpPEKLNN aHeEMUU

e CHwmxeHune go3sbl A0, npekpalleHne ackanaunm gosbl
AlO cebiwe 100% oT nepBoHa4anbHOW

 YBenuyeHue ncnosib3osaHuga B/B xenesa. Hosble
Crnocobbl OCTaBKU Xene3a

» PaclumpeHve npakTukm npuMeHeHnsa NpPoaneHHbIX
CTUMYNATOPOB 3PUTPONO33a

* NHrmbuTopsbl nponun rmgpanassl HIF
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B BRAUN
Bbicokue o3kl MO yBenMuuBaroT pUCKMU ARING EXPERTI

Unadjusted 1-year mortality rates by
haematocrit according to epoetin dose quartile

Deaths/
1000 pts

500 -

400

Dose quartile

(>13,377 to 22,068 Ulwk)
(>7,905 to 13,377 Uiwk)

‘ (1,388 to 7,905 Uiwk)
<30 30—<33 33—<36 36—<39 >=39

Haematocrit group (%)

Zhang Y et al. Am J Kidney Dis 2004;44:866—876.




B BRAUN

30O Bo3aenCTBYET HEe TOJIbKO Ha 3pUTPONO33

High EPO levels

TvsMmc [ca”]; VSMC proliferation
T RAS activation EC proliferation 1 Platelet production

TET1 Angiogenesis 1T Platelet activity
1 Thromboxane 1 E selectin

¥ Prostacyclin 1 P selectin
1 ADMA T vWF
v 1 PAI-1

{NO

Blood access stenosis
Proliferative retinopathy

> Vascular remodelin =
Hypertension = Thrombosis
Tumour growth

Vaziri ND & Zhou X. Nephrol Dial Transplant 2009; 24: 1082-1088.
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KDIGO 2012
Clinical Practice Guideline for Anemia in Chronic
Kidney Disease

e [Ipu HeoOXOAMMOCTU NeYeHna aHeMuun cHavana Fe, 3atem 3CI
— BbanaHc 3ddekT/prucku
— ®epputnH <500; TSAT<30%

e 3CI c OCTOPOXKHOCTLI Npu HOBOOOpasosaHuax 1 OHMK

e Lllenesou Hb
— WU3beratb<90r/a n >130r1/n

@pmusaw 90-115r/n

e Wuamsuayanusauma (K¥K)

e W3beratb BbICTPOro Hapauwmsanma 0o3 3CI

Beibop 3CHN
3dPeKTUBHOCTb
besonacHOCTb
Yao6¢cTBO NPUMEHEHUA
CtonmocTtb

B. Braun Avitum Russland | Dr. Valeriy Shilo | Frankfurt 2011 | Page




Poccuinckue HauMoHanbHble peKoMeHAauum (npoeK'Q
LiesieBOM YypoBeHb reMornoobuHa

\ ’ | \‘Jq R\\;]

PekomMmeHaauum:

C yyemom cocmaea u xapakmepucmuku 60JsibHbix 8 P®, uyerseeol ypoeeHb

2emozasiobuHa 0nsi ecex nauueHmoes ¢ XbI1 pekomeHOoeaH e Ouana3oHe 10-12
a/on.

Mpubnuxamsbcs K eepxHel 2paHuUye peKoMeHO08aHO:

" ¥ nayueHmoe HU3K020 pucka (Mos100biX, OMHOCUMESIbHO COXPaHHbIX),

= ayueHmoe co cmeHokapdueu u Opyaumu nposieneHusimu U6C, y komopbix
CHU)KeHUe YPOB8HsI 2eM02/106uHa npueooum K ycusieHUr CUuMmomMos
uwemuu, a makxe

" [layueHmMos, 0eMOHCMpPUPYWUX yay4YuweHUe Ka4yecmea Xu3Hu npu 6osiee
8bICOKUX 3Ha4YEeHUSsIX 2eM02/106UHa.

Y nayueHmoe 8bICOKO20 pucka, 0cob6eHHO 60JIbHbIX C caxapHbiM Ouabemom,

3/10Ka4YyecmeeHHbIMU HOB8006pa3oeaHuUsiMu, UHCYJIbMOM, HeuweMUu4YeCKUM
nopaxeHuem cepoua, msHKenbIM MopaXxeHueM mnepugepuyeckKkux cocydos,

OCJIOXKHEeHHbIM cocyducmbiM GocmyrioM U HedoCmamoYHbIM OMeemoM Ha
mepanuro, npumeHssimb CCO crnedyem oCmMOPOXHOCMbIO. Y makux 60s/ibHbIX

ypogeHb 2eMo2s/i06uHa OoJiKeH npubniuxambCsi K HUXHeU 2paHuue uesiesoz20

duana3oHa.
Y ecex e83pocsibix nayueHmMoe He peKoMeHOoeaHO npumeHsmb CCO OJdns

YMbIWJITIEHHO20 MoebIWeHUsl ypoeHs1 2emoa2s106uHa >13 2/0n

B. Braun Avitum Russland | Dr. Valeriy Shilo | Frankfurt 2011 | Page



N DOPPS Practice Monitor
% * DoPPS|

Reporting contemporary trends in US dialysis practice
Hemoglobin (most recent), categories
National sample

0 < 9.0 g/dl 0 9.0-99g/d @ 100109 g/d B 11.0-11.9 g/dl

m 12.0-12.9 g/dl
@ >=13.0 g/dl

| | |
AUG10 DEC10 APR11 AUG11 DEC11 APR12 AUG12 DEC12 APR13 AUG13 DEC13 APR14 AUG14

Most recent (single) monthly value

Facility sample transitioned from DOPFS 4 to 5 in Jan-Apr 2012 (see "Study Sample and Methods").
Source: US-DOPPS Practice Monitor, February 2015, http://www.dopps.org/DPM
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Hemoglobin
=10=12g/dl (z6.2 = 7.4 mmol/l)

@ﬁ@ﬁﬁﬁ@*@*@@@@@@@&@?@@?@@mﬁﬁﬁﬁfﬁ

Country average
Centres
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Hemoglobin
< 10 g/dl (= 6.2 mmol/l)
10
&0
i1}
40

", o

B Y
Country average
Centres
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HOo3za 310 u dpaKkTopbl Ananu3a: npaBga  BBRAUN
n Mmndbl

dPakTopbl, CHUXKaKLWMNe
acdpdekTuBHOCTL EPO

- YpeMnyeckme TOKCUHbI, HeaAeKBaTHbIN

= [14 no cpaBHeHno c '  Fi
= ApgekBaTHasg oo3a gnanusa | R

~
‘e

Kt/\V
. (K ) -OKcmaaTUBHLIN CTpecc
(FOECIIB)?KTMBHaﬂ UEfRElib - BocnaneHue, MNTl, HapyweHne nuTaHus...

* [loaKOXHbIW NyTb BBEOEHUS
EPO o/f

"  YnbTpayncTbi guanuni3at

i y
Exentesremn [0/ 10 * BbICOKO/HM3KOMOTOYHbIE

»  CHMXeHne KpoBonoTepu MeMBpaHbi

* Tepanua aHTUOKCUOAHTaAMMU

= [lpoTOKON NevyeHnsa aHemMum

= BKMOCOBMECTUMOCTb MeMOpaHbI

B. Braun Avitum ﬁussland | Dr. Valeriy Shilo | Erankfun 2011 | Page B Ca.n aUd 2007



ApekBaTHaA oo3a Avanuisa cBsizaHa co

B3EUSALIN
CHuxeHuem go3bl IO e
1 © ~ 30% of patients have Kt/V < 1.2
% . 54% difference in EPO dose (Kt/V
E_ ‘(‘;30 © < 1.2 versus 21.4)
[© O
o
s s
el
8 <
=
=
o
[
100 1 1 1 1
1.2 1.4 1.6 1.8
50
Kt/V
0

Hecking E, NDT 2004;19:100-107.
Richardson D, NDT 2002;17 Suppl 1:53-59.
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Standard Kt/V: a continuous clearance equivalent

n per week
7.00
i X
95-00 . FHN nocturnal (5.80) 6X
1) C
2500 I
- ] L 5x
3 - FHNd
%’4.00 i ° 4x
= 3.00
2= zontrol (2.46), HEMO high dose 3X
=
§ 2.00
(7))
1.00
0.00
0.00 0.50 1.00 1.50 2.00 2.50

spKt/V per dialysis



FHN daily trial results: anemia

Ornt et al. NDT 2013; 28:1888-1898
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FHN daily trial results: anemia

Ornt et al. NDT 2013; 28:1888-1898
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FHN nocturnal trial results: anemia

Ornt et al. NDT 2013; 28:1888-1898
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FHN nocturnal trial results: anemia

Ornt et al. NDT 2013; 28:1888-1898
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daKTOpPbI PE3UCTEHTHOCTU K TEPANUU aHEMUN Y
6onbHbIX ¢ XBIM 1 ux npeogonmmoctb

Kidney Disease: Improving Global Outcomes (KDIGO) Anemia Work Group. Kidney Inter Suppl 2012;2:279-335



JINMUTUPOBAHHbLIN Fe2+ 3pnTponos3

N 45 A Anephric 1000 mg
*é 35 - IV Iron Dextran
S 200 mL
© 25 RBCs
=
O
L 15 4
>0 40 -
gt
3 Gt) 2.0 -
D O
DG:) (_) 0 1 1 1 1 1 1 1 1 1 ]
-12 -8 -4 O +4 +8 +12 +16 +20 +24
Weeks
rHUEPO 50 U/kg 3 x/wk — I
% Saturation 52 13 26
Ferritin 885 578 1036

Esbach JW N. England Med. J. 2007



LleneBble 3Ha4YeHUA NapamMeTpoB XKere3a

PekomeHpauum

MapameTp OnTumanbHO Adonyctnmo
¢ PepputuH [MKQ/I] 200-500 100-800

+ HacbiweHune TpaHcdeppuHa [%] 30 20-50

¢ Yucno runoxpomMHbIX aputTpountoB < 2.5 <10
[%0]



Iron Deficiency is Common in CKD 3, 4, and 5.
Iron Parameters in Anemic CKD Stage 4-5 pts
naive to IV Iron and ESA

Baseline Data Median Interquartile
N=100 Range (IQR)

Ferritin (ng/ml) 176 79 — 300 ng/ml

TSAT (%) 23% 13 —-30 %

48% of patients had no stainable Iron in their Bone Marrow
IV iron response seen in 63% of iron-deplete and 30% of iron-replete pts.
No Ferritin or TSAT cut-off could predicted the response to IV iron.

A lot of CKD patients become iron deficient, likely
due to chronically elevated Hepcidin levels

Stancu et al. CJASN 2010 Pfeffer et al. NEJM 2009




BHyTpuBEHHOE *Kene30 ymeHblaeT NnoTpebHOCTb B
2110 Ha ananuse n npu XbI1 3-4

Clinical Studies

O.—

N
o

w
o

a
o

ESA dose reduction [%]
o) N
o o

0 2000 4000 6000 8000 10000 70

Bhandari et al J Clinical Pharm and Therap 1998 sunder-Plassmann, Hérl, Clin Nephrol 1997
i Biesenbach et al., Nieren und Hochdruckkrankheiten 2002
Bhandari et al Haematology 1998 Chang et al. Clin Nepfirol 2002
Mitsuika et al., Clin Exp Nephrol 2001

Kato et al., Nephron 2001



[lpenapaTbl BHYTPUMBEHHOrO Xerie3a

MNMpenapartbl XXenesa KoHu,. Coga. Makc. Bpems TectoBan pao3a
enesa |amnynbl |pAo03a BBeAEeHUA
(mr/mn) | (Mn) (mr) MaKC. 03bl
’enesa caxapar: 20 5 500 4 _
seHogep*
NuKgpep* 20 5 500 3,5 +
apzecpep * (7 mr/kr)
Xenesa lll rmgpokeng, 50 2-10 1000 0,25 _
NOZIMMANIbTO3HOIO KOMMJIEKCA (15 mr/kr) (15 mun)
(bepuHricekm)*
HusKkomoneKkynapHbii 50 2 >1000/p0 3r 4-6 +
AEKCTPaH Xenesa (20Mmr/kr)
(kocmodgpep)*
HaHo4yacTuubl OKCHMAaA Kenesa, 30 1 510 ~ 20 ceK _
MOoKpbITble NONYCUHT. (7 mr/kr)
yrnesogom (gpepymoKkcumon)
Komnnekc 100 1-10 >1000 1 _
YKene3o-u3omanbTosup, (20Mmr/kr)

(moHogpep)*




Kak paboraer B/B »Xene3o Ha ]?

IV iron fills RES more; partially High Hepcidin
o bypasses blockade of Iron release  |mpairs Gl iron
losses Reticuloendothelial stores absorption

>6 mg/day | 1800 mg | ]
(Avg ferritin = 150 ng/mL) Gut

A |
' Absorption
Tissue Trarn_: afjrrln 0-1 mg/day
25 200 mg 3 mg = 100 ug/% (33% sat)
mg/day
Erythroid marrow Lolss:
25 mg/day | 1 mg/day

Red blood cells
2500 mg

Adapted from Bothwell et al. lron Metabolism in Man. 2nd ed. 1979.




BbiCOKMe A03bl XKene3a NOBbILWaKT PUCKU

Infection Risk

High (=200 mg/mo.) vs. low dose iron (reference)

Hospitalized for Infection-Related Infection-Related

Infection Death Hospitalization
or Death

Unadjusted HR 1.37 1.43 1.37
(1.33to 1.40) (1.32 to 1.55) (1.34 to 1.40)

Adjusted HR 1.05 1.08 1.05
(1.02to 1.07) (0.99to0 1.19) (1.02 to 1.08)

Adjusted RD/1000 12.1 1.2 13.0
DErson-yr (5.7 to 18.8) (—0.74 to 2.8) (6.2 to 19.5)

Brookhart MA, et al. JASN 2013; 24:1151



Bbicokue Ao03bl Xene3a NoBbILWAIoT PUCKUA

Cardiovascular Risk

Bolus vs. maintenance iron (reference) —
cardiovascular outcomes (same cohort as before)

Myocardial
Infarction
(n=6.078)
Unadjusted HR 1.14
(1.06,1.23)
Adjusted HR 0.98
(0.90,1.06)
Adjusted -0.82
RD/1000 (-3.9, 2.2)
person-yr

Stroke CV Death Composite
(n=8,618) (n=12 584) (n=25,350)
1.27 1.37 1.30
(1.19,1.35) (1.30,1.44) (1.25,1.34)
1.05 1.02 1.03
(0.98,1.12) (0.96,1.07) (0.99,1.07)
25 0.90 3.7
(-1.6, 6.2) (-3.2,4.7) (-2.4,9.9)

Kshirsagar AV et al. PLoS ONE 8(11): e78930



Soluble Ferric Pyrophosphate
(SFP) Fe,(P.0,);

0. OH > An Iron Salt; MW ~1300, does not
\T i e contain carbohydrate moieties

e ULl LELl > Very soluble in water, bicarbonate
r’,»{‘ O oH concentrate, and dialysate.
'®

Two/ 070X > SFP iron is very tightly complexed,
Citrates () Rell g and therefore unlikely to release free
N N’ \ iron

> In vitro and in vivo studies iron from

SFP is rapidly transferred to human
apo-transferrin

> Pyrophosphate may be beneficial; it
is an inhibitor of vascular
calcification

10




p -

Dialysate Mixing

Purified
Water

The bicarbonate concentrate is made fresh
daily

FPP concentrate is added to the Bicarbonate
concentrate to yield a final dialysate
concentration of 2 microMolar (110mcg/L)

Bicarb jugs are drawn off prior to addition of
FPP for the handful of pts not needing
maintenance iron

Proportioner

Acid Bicarb
Concentrate Concentrate
(Na, K, ClI,
Ca, Mg, (NaCO,

Glucose long) Dialysate




CRUISE 1 and 2 Trials were Identical Ph3 trials each
randomizing ~300 patients to FPP or placebo

FPP in RED

Hemoglobin

" .
_—_'t“ e

—— —

«

wewe Triferic CRUISE 1
v« Tritotic CRUISE 2
~o—Placebo CRUISE 1
4=« Placebo CRUISE 2

Hgb gldl (SE)

wee Triferic CRINEE 1

10 14 20 25 10 L} L e Trifenic CRUEE 2
Weoks —o— Placetn CRUIBE 1

e Placete CRUISE 2

& 12 16 20

Ferritin ugiL (SE)

wene Triferic CRUISE 1
Triteric CRUISE 2

—e—Placebo CRUISE 1

-=w-+Placebo CRUISE 2

ishbane, S. et al. CRUISE Trial results poster 2014.



docdat-6uHAEpPbLI HA OCHOBE CoNen Kenesa

Iron-based Phosphate Binders

SucroFerric Oxyhydroxide (Velphoro)

Ferric Citrate (Zerenex)




Jednunt B12?

Nephrology 19 (2014) 164-171

Original Article

Hydroxocobalamin supplementation and erythropoisis stimulating
agent hyporesponsiveness in haemodialysis patients
JOHN P KILLEN" and VANESSA L BRENNINGER?

'Department of Renal Medicine, Cairns Hospital, North Cairns, Queensland, and *Department of Nutrition, Royal North Shore Hospital, St Leonards, New South
Wales, Australia

biochemical or clinical parameters.

SUMMARY AT A GLANCE Results: The erythropoietin dose reduced from 11 000 £+ 7000 (10 000) IU to
The contribution of vitamin B12 5000 + 6000 (3000) IU per week (P < 0.001) with no change in Hb 116 + 16 (117)
(cobalamin) deficiency towards the g/L before and after 114 + 15 (113) g/L (P = 0.488) hydroxocobalamin supple-
anaemia of dialysis patients is an under mentation. Serum albumin rose from 35+4 (35) g/L to 36+4 (36) g/L
recognized problem. This study examines (P =0.03). A significant rise in red cell folate (RCF) and serum vitamin B12
Te eesiot eun o levels was observed. Serum ferritin rose despite a reduction in intravenous
ArER cokaarn OVER 2 years €0 4 asa al) iron usage and no significant change in c-reactive protein or transferrin
haemodialysis with B12 < 300 pmol/L, satiiation

and reported a reduction in
erythropoietin-stimulating agent
requirements. hydroxocobalamin there was reduced erythropoietin requirements, main-

tained Hb and a small but significant rise in the serum albumin. RCF may be
low in haemodialysis patients with metabolic cobalamin deficiency and rises
significantly after supplementation. Hydroxocobalamin supplementation
may have the potential to reduce the cost of anaemia management.

Conclusions: In HD patients with B12 < 300 pmol/L, following treatment with
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Fig. 1 Frequency of vitamin B12 levels in 1632 Australian HD patients in 2008
from the RAM database.



Pe3ynbraThl

Vitamin B12 supplementation
(Killen and Benninger, Nephrology 19:164-171, 2014)

Weekly 1000 mcg IM injections of hydroxycobalamin x 3; repeated if B1x%
levels remained below 300 pmol/L. Target Hgb was 11 — 12 g/dL.

RESULTS (Median followup = 24 months):

Serum B12 (pmol/L) 218 + 48 594 + 315 < 0.001
Hgb (g/dL) 11.6 +1.6 11.4+1.4 0.49
EPO dose (mean +/- SD 11000 + 7000 5000 + 600 < 0.001
RBC volume (fL) 92 +7 92 +7 0.457

IV iron polymaltose dose 200 = 160 80 =100 < 0.001
(mg/month)

RBC folate (nmol/L) 833 £477 1703 £ 638 < 0.001




Banauue Hannuma UBK Ha ao3y 30

What Other factors Reduce EPO Requirements?
Catheters vs Graft/Fistula

> Hyporesponsiveness to ESA

s Non-Catheter: EPO per HD — 1200u/HD

e (_atheter: EPO per HD

EPO dose per HD

“\

11/3/2013 11/10/2013

FMS CMO communication Dec 4, 2013 26
e
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UYTto genatb ¢ A0 HOH- M rMNopecnoHaepamMmn?

Ybupante kateTepbl, KOrga BO3MOXHO
ickntoyanTe noTepu KPoBK, B TOM YMUCIE CKPbITbIE
[TpoOHas Tepanus B/B xernesom npu TSAT<30%
Jleunte BocnaneHne n MHMeEKUUU

CHmxaunTe uenesble YPOBHU reMornobnHa — YypesamepHoe
YMbILLEHHOE MOBbILLIEHME ONacHO!

JleunTe rmnepnapatmpeos

KomMmneHcunpyute gepuumnt BoAopacTBOPUMbIX BATAMUHOB
Npun MHTEHCUBHOM Ananuse

BcrnomoraTtensHasa tepanua?

AodanmupoeaHo rno momueam D. Coyne 2014

B. Braun Avitum Russland | Dr. Valeriy Shilo | Frankfurt 2011 | Page
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RESEARCH ARTICLE

Pentoxifylline for Anemia in Chronic Kidney
Disease: A Systematic Review and Meta-
Analysis

Davide Bolignano'*, Graziella D’Arrigo’, Anna Pisano', Giuseppe Coppolino?

1 CNR- Institute of Clinical Physiology, Reggio Calabria, Italy, 2 Nephrology and Dialysis Unit, University
Hospital, Catanzaro, Italy

* davide.bolignano @ gmail.com

Plos One 2015

B. Braun Avitum Russland | Dr. Valeriy Shilo | Frankfurt 2011 | Page



CTumynaTtopsbl aputponoa3sa - 201

|. INMpenapatbl p43l10O

OnoaTunH-anbda (Anpekc)
OnoaTnH-b6eta (PekopMoH)
bunoaHanoru ano3TnMHoOB

|. Dapb6anoaTtunH anbdpa (ApaHecn)
II. CERA (Mupuepa)

V. dnommmeTunydeckmne nentuabl -flermHcatmng
(Frematng, OMOHTUC)

V. NHrmbutopsl nponunrugpanassbl/
ctabunusartopbl HIV

aun Avitum Russland | Dr. Valeriy Shilo | Frankfurt 2011 | Page




ApaHecn- bonee AnUTEnbHbIN Nepuoa
nonyBbIBEOEHUS

AL,
s
= Y S
RN
db ’.\ \'/ 7R
\\ /4 O
| N
q [ O

YpoBHU B cbiBOpOTKe [Ng/mL]

0.1
r-HUEPO 100 IU/kg
(n =10)
OOlL ( U ( U u ( ( l
0 12 24 36 48 60 72 84 96
Bpewms [4]

Macdougall IC et al, JASN 1999;10:2392



CTtabunbHbIN YPOBEHb reMornoobuHa yaaeTtcs

nognepxmBaTtb 6e3 naMeHeHUsA 403

Hb values and darbepoetin alfa dosages over time by route of
administration in Q2W patients

14 o = 2
13 - Hb -'1.8
L E [ 1 +T T T ol — 1 "_. - B 16

12 4 - ~— Hb-IV
= 1.4

11 - ' ~— Hb-SC

= 1.2

-+ Dose-lV

[
o
[ ]
|
=

-+— Dose-SC

Mean blood Hb value (g/dL) (¥SD)
Mean weekly dosage (Mg/kg/wk) (£SD)

9 = ' 0.8
Dose [ e
8 =
7 = 0.4
7 41 e e e S DD S S S e e e e e G 0
- IO | [
6 T T T T T T T 0

2 0 2 4 6 8 10 12 14 16 18 20 22 24
Study Week

Mann J et al. Clin Nephrol 2007;67:140-148



Ontumusaumna tepanum CCI nocpeacTtBom
CHUXXeHUsA HeobxoaAnmMou Ao3bl

9BpO

Bbiroga B cBsi3un co
CHWXEHWEM [03bl

4 |3aTtpatbl Ha

Tepanuto o OcTaBwwuecs
_ CCH cTaBLUMecs 3aTpaThl 3aTpathl

Ha Tepanuto CCO Ha Tepanuio
(0{0:C)




MUPLIEPA : nuTtensHbIn nepuoan

nonyebiBefeHun NO3BONAECT BBOAUTL 1 pa3 B mec

MNMpenapaT MNMonynauusa CpeaHun (* SE) nepuon
nonyBbiBeAeHUsA (Yachbl)
B/ MN/k
ANo3TuH anbpa 3popoBble nuua ! 6.8+ 0.6 19.4*25
Anoa3TuH beTa 3popoBbie nuua ! 8.8+ 0.5 24.2 2.6
Oap63noaTuH OvanusHble 25322 48.8 £5.2
anbda nauueHTbl?
MaumeHTbl ¢ XBIM3" - 69.6 (29.8)1
MUPLIEPA 3popoBble nuua* 133+9.8 137 £ 21.9
Ovnanun3Hblie 134 £ 19 139 £ 20

nayueHTbl 4°

1. Halstenson et al. Clin Pharmacol Ther. 1991:50:702-12
2. Macdougall et al. J Am Soc Nephrol. 1999;10:2392-95
3. Padhi et al. Clin Pharmacokinet. 2006;45:503-10

4. Macdougall et al. Am J Kidney Dis. 2006;47:A41

5. Macdougall et al. J Am Soc Nephrol. 2005;16:759A

T Mean (SD)
* CKD patients not on dialysis
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SHARING EXPERTISE

NopaepxuBarowasna aza:. MUPLIEPA B/B 1 n/k obecneuuBaeTt
CTaOMNbHbLIN OTRET

PROTOS
M.AXIMA Dialysis SC
Dialysis IV vs
VS EPO/QW-TIW

Mean (SD) Hb (g/dL) EPO/QW-TIW Mean (SD) Hb (g/dL)
16 16

15 =#=MIRCERA Q4W IV (n=224) 15 =#=MIRCERA Q4W SC (n=191)

14 Epoetin QW-TIW IV (n=226) 14 Epoetin QW-TIW SC (n=191)
13 13

12 g 12

11 11

10 10

2 Long-term 2 Long-term

8 Titration Evaluation  safety 8 Titration Evaluation  safety

7 7

BL1 2 3 4 5 6 7 8 9 10 11 12 Final visit BL1 2 3 4 5 6 7 8 9 10 11 12 Final visit
Month Month

ITT populations
Patients included in both studies were stable on Levin et al. Lancet. 2007;370:1415-21
epoetin alfa or beta at baseline Sulowicz et al. Clin J Am Soc Nephrol. 2007;2:637-46

B. Braun Avitum Russland | Dr. Valeriy Shilo | Frankfurt 2011 | Page



UccneaoBaHue
NMNoapepxuBarwuiana Tepanusa aHeMuu
Mupuepa 1 pa3 B mecsL
y nauueHToB c XblIl,
nonyvawwmx gmanus

Pe3ynbTtaTthbl aHanu3a

Shilo V. Y., 2011



OvHamuka ypoBHs Hb, cpeaHme nokasarenu

MeawnaHa 4o3bl MUpLUepbl

Cpepgnun Hb r/pn

16

14

12

10

-4 0 4 8 12 16 20 24

Hepnenu uccnepgosaHus

do3za MUPLIEPbI, MeanaHa (Mkr)

Hb, cpeaHee r/an

------ ueneBon Hb

10,5-12,5 r/ipn

120 mKr

Shilo V. Y., 2011



Poster for the American Society of Nephrology (ASN) Kidney Week 2011

08-13 November, Philadelphia, PA, USA

C.E.R.A. ONCE-MONTHLY (GM) MAINTAINS STABLE HEMOGLOBIN
(HB) VALUES IN PATIENTS (PTS) WITH CHRONIC KIDNEY DISEASE
(CKD) ON DIALYSIS: A POOLED ANALYSIS OF NINE TRIALS
CONDUCTED IN A REAL-WORLD SETTING

F. Dellanna,’ M. Dickenmann,? R. Correa,® C. latrou,4 V. Shilo,5
S. Sulkova,® J. Fort,7” N. Duman,.®" F. Locatelli?

Targetrange (n) | Mean Hb level Mean Hb Proportion of Mean dose of
(g/dL) fluctuations pts maintaining | C.E.R.A. (ug)
(g/dL) stable Hb
values (%)

Overall 11.4+1.02 0.48+0.30 77 134186
(n=1473)

10-12 g/dL 11.2+0.94 0.47+0.28 82 128492
(n=603)

10.5-12.5 g/dL 11.6+1.11 0.53+£0.34 74 136191
(n=459)

11-13 g/dL 11.5+£0.96 0.44+0.28 75 143+£62
(n=411)

On average there were 2.0 dose changes per pt over 24 weeks of treatment. Tolerability of
C.E.R.A. QM was similar to that of prior ESA therapy.

Conclusion: Data from the pocled analysis show homogenous results with C.E.R.A. QM across
all study endpoints, irrespective of the target Hb range.
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rr1ss Continuous Erythropoietin Receptor
Activator (C.E.R.A.) Once Monthly
Maintains Stable Hemoglobin Values in
High-Risk Patients with Chronic Kidney
Disease on Dialysis: An Analysis of 10
International Trials
D. Fliser, V. Shilo

1 Department of Internal Medicine IV, Saarland University Medical
Centre, Homburg/Saar, Germany, 2 Department of Nephrology for
Postgraduates, Moscow University of Medicine and Dentistry,
Moscow, Russian Federation

Poster for ERA-EDTA 2012
May 24-27, 2012 Paris, France




Number of

Study Country patients (n, | Reference Hb
%o of total) range (g/dL)
ML20572 Germany 344 (21.8%) 11.0-12.5
ML20826 Switzerland/Au 64 (4.1%) 11.0-13.0
stria
ML20881 Latin America 129 (8.2%) 10.5-12.5
ML20952 Greece 152 (9.6%) 10.5-12.5
ML20977 Russia 178 (11.3%) 10.5-12.5
ML21040 Czech Republic 155 (9.8%) 10.0-12.0
ML21060 Spain 48 (3.0%) 10.0-12.0
ML21096 Turkey 102 (6.9%) 10.0-12.0
ML20752 Hungary 107 (6.8%) 10.0-12.0
ML21438 Italy 298 (18.9%) 10.0-12.0




CpenoHuun ypoBeHb remornodouHa (Hb) cpeau rpynn
HU3KOro U BbICOKO pUCKa

1317258 632631 628630 630631 696879 476476
*

*

B Low risk

m High risk

p—ry
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=

Dose at Hh average at Ratiorank Hb fluctuation CV risk factors Baseline NT-
screning screening (Dose)/rank  atscreening probBNP
{(Hb) at
screening

In three of the six comparisons, higher mean Hb values were recorded in the LR
subgroups, compared with their HR counterparts




UccnepoBaHue lNaTpoHyC

Nephrol Dial Transplant (2010) 25: 40094017
doi: 10.1093/ndt/gfq305
Advance Access publication 3 June 2010

Maintenance treatment of renal anaemia in haemodialysis patients
with methoxy polyethylene glycol-epoetin beta versus darbepoetin alfa
administered monthly: a randomized comparative trial

Fernando C dllela , Charmaine E Lok?, , Angel de Fr ancmco Francesco Locatelll Johannes FE. Manns,
Bernard (anaud Peter G. Kerr’, Iam ¢ Macdous.all Anatole Besalab (nmeppe Villa'®

[sabelle Kazes'', Bruno Van Vlem , Shivinder Iolly Ulrich Beyer'? Frank C. Doughelty

and on behalf ot the PATRONUS Investlgators

"Eurodial, Dialysis Unit, Leiria, Portugal, *Toronto General Hospital, Toronto, Canada, *Hospital Universitario Valdecilla, Santander,
Spain, 4Ospeddle Alessandro Manzoni, Lecco, Italy, *University of Erlangen Medical Center and KfH Kidney Center, Munchen,
Germany, Lapeylome University Hospital, CHU Monrpe]ller Montpellier, France, "Nephrology Monash Medical Centre, Clayton,
Australia, ®*King’s College Hospital, London UK. “Henry Ford Health System, Detroit, USA, 'ONephlolo vy and Dialysis Dept., S.
Maugeri Foundation IRCCS, Pavia, Italy, ''Centre Hospitalier Universitaire de Reims, Reims, France, '*Renal Unit OLV, Aalst,
Belgium, *Clinical Research Solutions Inc., Kitchener, Canada and '*F. Hoffmann-La Roche, Basel, Switzerland

Correspondence and offprint requests to: Fernando Carrera; E-mail: fcarrera@mail.telepac.pt



UccnepoBaHue MNaTpoHycC

Evaluation
(week 50-53)
4 | ala Y
Screening/
baseline period T S
ethoxy polyethylene
glycol-epoetin beta Methoxy polyethylene
4 ronth glycol-epoetin beta
(n - 245) 1x/month
Darbepoetin alfa Primary
1x/week endpoint
Darbepoetin alfa Darbepoetin alfa
every 2 weeks 1x/month
(n=245)
- B
4 weeks 26 weeks 26 weeks
e PN P

Fig. 2. Treatment protocol. R = randomization.
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UccnepgoBaHue NaTpoHyC

F. Carrera et al.
Evaluation

So——

Methoxy polyethylene glycol-epoetin beta
g —@— Darbepoetin alfa

0
| | | | | |
Baseline 4 8 12 16 20 24 28 32 36 40 44 48 52

Weeks (of trial treatment)

n= 245 238 239 231 218 216 211 214 215 212 215 215 214 216
n= 245 237 239 234 232 234 218 219 220 218 217 218 218 222



CTumynaTtopbl 3puTponoasa - 2015

|. IMpenapatbl pudl10
OrnoaTuH-anbda (Bnpekc)
OrnoaTnH-beTa (PeEKOPMOH)
bunoaHanorn anoaTMHoOB

|. DapbanoatuH anbda (ApaHecn)
II. CERA (Mupuepa)

V. QnomumeTtnyeckme nentuasl -lermHcatmna
(Ffematng, OMOHTUC)

V. NHrmbuTopsl nponunrungpana3sbl/
ctabunusatopbl HIV



Mpodumnu koHueHTpauuun ICI1

EPO conc. (mU/mL) Three 40 U/kg SC doses/wk

1000 — Two 60 U/kg SC doses/wk
One 120 U/kg SC dose/wk

New
strategy ~ A\ FANENA' .\

LT
range
Tpatient’s g | / W. ‘
Zgg level . ‘
10 — \
I |
8

|
| L | 5 6
Time (days)

9 10 11 12 13 14

Besarab et al, J Am Soc Nephrol 1992.




Perynauuna aktuBHoctu HIF

Inhibition of HIF under Activation of HIF under
normoxic conditions hypoxic conditions

Proteasomal degradation | HRE Gene egEPO




Direct transcriptional targets of HIF

Growth and apoptosis

Insulin-ike growth factor binding protein -1
Nip3

Endoglin

Wilm's tumour suppressor

o-Fetoprotein (negative regulation)
Calcitonin-receptor-like recepior

Transcriptionalregulation
DEC1 and DEC2
ETS1

p35s1

Virus related
Retrotransposon VL30

T
Transport
Transferrin

Transferrin recepior
Ceruloplasmin
Multidrug-resistance P-glycoprotein

Matix and barrier functions

Procoliagen prolyl hydroxylase-a,
Intestinal trefoil factor
Ecto-5'-nucleotidase

Cell migration
Chemokine receptor CXCR4
c-Met

Vasemotor regulation
Endothelin-1

Adrenomedullin

Tyrosine hydroxylase
a.z-adrenergic recepior
Inducible nitric oxide synthase
Endothelial nitric oxide synthase
Haem oxygenase

Atrial natriuret i

Schofield CJ et al. Nature Reviews Molecular Cell Biolog_;y 2004;5,343-354

Leptin

Energy metabolism
Glucose fransporter-1
Hexokinase-2
6-Phosphofrucio-1-kinase L
Glycerakdehyde-3 phosphate
Aldolase A

Enolase-1
Phosphoglycerate kinase-1
Lactate dehydroxygenase A
6-Phosphofrucio-2-kinase
Carbonic anhydrase-2

dehydrogenase

Angiogenic signalling

Vascular endothelial growth factor A
Endotheliai-giand-derived vascular
endothelial growth factor
Vascular-endothekal growth factor
receplor-1 (Fi-1)
Plaminogen-activator inhibitor-1




UHrmoutopsl HIF PH (PokcaaycTar)

Mopgenunpyet rmnokcu4eckme ycrnoBsus
[Tpnem BHYTPb 3-7 pa3 B HeQEento

AKTUBUPYET TPAHCNOPTHbLIE NPOTEUHLI, & TOM
yucrne TpaHCcMEPPUH, CHMXKAET YPOBHU
rercugmnHa

AKTUBMPYET APYrne YyBCTBUTEMbHbIE K TMNOKCUM
reHbl

TpebytoTca oNroBpeMeHHbLIE nccregoBaHua no
be3onacHocTr

HaxoauTca Ha 3 dpase KINUHNYECKUX
nccriegoBaHuUn



