[penapaTbl }enesa, BONPOCHI
103BOJIEHHOCTU N Be3onacHOCTU
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PacnpeneneHne 3anacoB »Kesie3a B OpraHnU3me
3,0p0OBOro yenosekKa (2-4 r)

B KOCTHbI MO3T
H UMPKYAUpYLOLWME 3pUTPOLMTSI
M knetkn P3C

M renaToumThbl

C usmeHeHmamu us Himmelfarb J. Iron regulation. J Am Soc Nephrol. 2007;18(2):379-81



Iron per month

HYacToTa BbiABNEHUA Neperpy3Ku Kenesom no
AaHHbIMm MPT neuveHu

MpeBbilleHne MeCcAYHOM HOPMbI B
IRON OVERLOAD at MRI

No Yes 250 Mmr napaHTepanbHOro *enesa
100000 COMPOBOXKAAETCA CTaTUCTUYECKMU
f 3HAYUMbIMM NPU3HAKAMMU
e neperpysKku xenesom neyexHu (no
= AaHHbIM MPT)
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PacnpeaeneHune 60/1bHbIX NOAYYAOLLLNX
remogmaam3 B 3aBUCUMOCTU OT YPOBHS 3aMNacoB
enesa B nedyeHu (no gaHHbim MPT)

Normal hepatic iron

/ stores
== - [16%]

Fig. 1 Results of a cross-
sectional quantitative magnetic Severe iron overload

resonance imaging (MRI) study [30.2%)]
of 119 hemodialysis patients
(according to [3] and [8])

Moderate iron
overload
[19%]

Mild iron overload
[35.3%]

BbicoKas AonsA 60/1bHbIX C MPU3HAKaMK NeperpysKn Kenesom neyeHu
CBUAETENbCTBO Npobiem ero AoCTynHoCTH

G. Rostoker et al. Drugs (2016) 76:741-757



KpyroobopoT »kenesa B opraHM3ame 340p0BOr0
yesioBeKa

B KOCTHbIW MO3T
H LMPKYAUpYIOLLME 3PUTPG
M Knetku P3C

B renaToumTbl

1-2 mr/aeHb

KUweyHukK

C usmeHeHmamu us Himmelfarb J. Iron regulation. J Am Soc Nephrol. 2007;18(2):379-81



KAKOWU MABHbI UCTOYHUK
KPOBONOTEPU Y NALUUEHTOB,
NONYYAKOLWUX TEMOANANUIS?



Ob6uan KpoBonoTeps obycnoBneHHasn
remoamaan3om

Table 4. The total sum of annual iron loss calculated in this study

Source [ron content Number of times  Iron loss
OcTaTouHas 1,002 pg (median)/session 156 160.8 mg
KPOBb (95% CI 377.6-3,461.6 pg) (95% CI 58.9-540.0 mg)
Kposb Ha aHanusbl 50 ml whole blood/month 12 228.6 mg
(38,097.18 pg/dl Fe = 11 g/dl Hb)
Mpoune notepu 2 ml whole blood/session 156 118.9 mg
(38,097.18 pg/dl Fe=11 g/dl Hb)
Bcero 508.3 mg

(95% CI 406.4~887.5 mg)

Tatsuo Tsukamoto u ap. AmJ Nephrol 2016;43:32—-38



CpaBHeHMe exxeaHeBHOU KpoBonoTepu yepe3 HKKT
(mn/peHnb)
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KpoBonoTepsa y nauueHTa, No/y4atoLero XpoHUYeckum
remoaunanns AoaXKHa NPpUBoAUTb K He0H6X04MMOCTH
BocnosiHeHuA 1,5 — 2,5 r/»kenesa B roa

O6ycnoBneHHble auanusHou TexHonoruei (membpaHa + | 165 mn/rog
MarmcTpanb)

OkKKkynbTHble XKKT (MMKpO) KpoBoTeueHusn 2257 mn/rop,
PerynapHble 3a60pbl KpoBu ana obcneposaHun 428 mn/rop
PaboTa c 4BYXNpoOCBETHbIM KaTeTEPOM 2680 mn/rop,
Utoro: nauueHTt c ABO 2850 mn/rop,
NUTOro: naumeHT c nepMmaHeHTHbIM KaTeTpom 5530 mn/rop,
3aGbrTo MPONMIE ROTEpY OKOTO 2 WA H2 APOUGAYRY,  onioin i
YTO JOMXHO A06aBUTb elle 312 M KpoBOMOTEPU B rof P

In summary (vignette)
Patient with a native fAstola 2680 mL. of blood/vear

Patient with a long-lasting 5320 mL of blood/year
double-lumen catheter

G. Rostoker et al. Drugs (2016) 76:741-757



Kpyroob6oporT Kenesay naumeHTa nosy4vatollero
remoamnanms

B KOCTHbIA MO3T

H LUPKYMpPYIOLLME 3PUTPC

’ \ 1-2 mr/aeHb

M Knetku P3C

M renaTtouuTbl

5-7 mr/aeHb

BHewWwHAA cpeaa

Heobxogumoctb BocnonHeHua 1,5-2,5 r/rop,



KAKUE BAPBEPbBI HA NYTU ENE3A
B KOCTHbIX MO3I?



Cxema KpyroobopoTta »enesa

nevyeHb

JPUTPOH

KUWEYHUK

I BHewHMe noTepwu

@ - ®epponopTUH — OYEeHb BaXKHblii 6enokK

C smeHeHnAMU n3
Drakesmith et al. Cell Metab. 2015 November 3; 22(5): 777-787.



depponopTuH, TPAaHCPEPPUH, rencUamnH —
MoJeNb nepemeLlleHumns xKenesa

(
e S

Ubiquitination

‘ Endocytosis

Drakesmith et al. Cell Metab. 2015 November 3; 22(5): 777-787.



MexaHu3m passutua pyHKLMOHANbHOTO AeduLUTa XKenesa npu
BOCMa/ieHun —610KMpoBaHMeE KOHKYPEHTHOrO A0CTyNa K Kenesy

O paure,
AanTe MHe

xKene3a

bnokaaa »kenesa nocpep,CTBom
3aKpbITUA PeponopTrMHa

[fencnanH

BbipaboTKa IL6
n TNFa

NHayKTOp

BOCNaneHuA B pe3ynbrarte - opmasibHble NPU3HAKN MNOBbILLEHUA
3anacoB Xese3a (nosbiweHue peppUTUHA BbiLLE
HOPMbI) 1 OAHOBPEMEHHO €ro gedpuLmnTa CHUXKEeHUe

HacbIWEeHUA TPaHChEePPUHA Kee3om (MeHbLue
20%)



Cxema KpyroobopoTa *enesa u
rencuauH

x fencnauH

A X X a

B

CHUKeHMe HacblWweHnA
TpaHcheppuHa u
AOCTYNHOCTU XKenesa

DPUTPOH

I BHewHMe noTepu

C smeHeHnAMU n3
Drakesmith et al. Cell Metab. 2015 November 3; 22(5): 777-787.



Peakuuna rencuguHa Ha Tepanuio Xenes3om U NaLMeHToB Ha
aoaunanusHbix craamax XblM: aHanmns uccnepgosaHmna FIND-CKD

80 - = Baseline
70 A Week 8

e Week 24
60 S A

50
40
30
20

Hepcidin (ng/mL)

0 100 200 300 400 500 600 700 800 900
Ferritin (ng/mL)

Fig 5. Correlation between hepcidin levels and ferritin level at baseline, week 8 and week 24 for patients in the high ferritin FCM
group (n = 17). Only values with the sam@samala date aod obtained origcta the 4 o arnative anomia tharan o includad
Correlation between hepcidin levels and
Only values with the same sample date, 3
quadratic regression line. Shaded areas
TSAT level (c) Hb level at study endpoint
to the start of alternative anemia therapy
the regression line.

Cuwna gencrema paBHa cuae NPOTUBOAENCTBUA:
Hem bonbwe nosviwaewb PEPPUTUH — mem
6onbwe scem mewaem FENCUAnNH

Gaillard CA, Bock AH, Carrera F, Eckardt K-U, Van Wyck DB, Bansal SS, et al. (2016) Hepcidin Response to Iron Therapy in Patients
with NonDialysis Dependent CKD: An Analysis of the FINDCKD Trial. PLoS ONE 11(6): e0157063.
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9N03TUH-0NOCPEA0BaHHbIN MEeXaHU3M perynaumm
3puTponoasa: IAMO-3putpodpeppoH-rencnanH-Kenes3o
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Honda H, Kobayashi Y, Onuma S,

Shibagaki K, Yuza T, Hirao K, et al. (2016)

Associations among Erythroferrone and Biomarkers
of Erythropoiesis and Iron Metabolism, and
Treatment with Long-Term Erythropoiesis-Stimulating
Agents in Patients on Hemodialysis. PLoS ONE 11

(3): e0151601.



MpoeanbHbIM BApUaHT BOCNOJIHEHUA
Kenesom

. MNMoppepxmnBaTb ONTUMANbHYIO CaTypaLUmnto
TpaHCcPeppUHa
. He neperpyXaTtb Aeno

. He ponycKaTb BbiIxoga HECBA3AHHOIO *Kene3a B
KpOBb

. He 3aBuceTb OT rencnamnHa

. OpraHM4HO BCTPaMBaTbCA B KOHBeMep
3PUTPON033a



HIF KaK perynatop sputponossa

Proteasomal
degradation

Heterodimerization
) ’:’ ﬁ_m & translocation - \\ \
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HIF
stabilization

Transcription

e N
Complete
E ‘5 erythropoiesis

L ‘ T Enythropoletin
H#"PH v ™ EPO receptor

m?hn YMH :

- & Hepcidinm
Hypoxua 3 ™ DMT1
s 1™ DcyiB
— = ™ Transferrin
T Transferrin receplor
™ Ceruloplasmin

Figure 1. Hypoxia-induchle factor (HIF) pathmay. Abbreviations: DoytB, duodenal ytochra ————
RSO Deis .. Gupta and Wish Am J Kidney Dis. 2017




Nepapxmna pusmnonornyeckmnx cnocobos
KoppeKkuun gedunumuTta xenesa

Perynatopbl 1 ypOBHA

Perynatopbl 2 ypOBHA

Ctabunusatopbl TN

BocnonHeHue 3anacos
bnokaTopesl

rencuamnHa

[lpenapaTbl Xenesa:
- [lepopanbHble

- Ananunsat

- B/BeHHble




[1BUXKeHne Kenesa B 3aBUCUMOCTM OT
cnocoba BBeAeHUA

BHypr SHTEpPOUUT TpaHcheppuH

B/B MeyeHb, P3C TpaHcdeppuH




lNepopasbHbIn

B/BEHHbIN

Yepes
Ananusar

Cnocobbl AOCTAaBKU Kenesa

dusnonornvyeckmum NyTb

BbiCOKMe A03bl, NO3BONAIOLWME
BOCMOJIHUTbL 3HaUYUTE/IbHbIE
norepwu

OCHOBHas YyacTb cpa3y UaeT B
Makpodaru, rae aenoHupyeTca

[03npoBaHHOE NOCTyn/ieHne
(3a4ymaHo Kak a03a,
NO3BO/IAOLWAA HACLITUTb
TpaHchepPpUH)

BeposTHO He CcBA3aHO C
rencManHoBbIM NyTém 610Kaabl
[Mpsmon NyTb K TpaHCPEepPpPUHY

OrpaHuyeHna no o6 vLEMY
BO3MeLLEHUA
Jlerko 6a1okmpyeTca rencManHom

OrpaHn4yeHuna obycnosneHbi

1. pycKamu Bbixoga cBo60aHOro
¥enesa (TOKCUYHOCTD)

2. aNNepruieckumm peakumnamm
AKTMBaLMA rencuamHOBOro nyTu
6noKaabl

OrpaHn4yeHna no obbEmy
NOCTYyN/IeHUA
Kak paccuntaTb
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erric pyrophosphate citrate administered via
dialysate reduces erythropoiesis-stimulating agent
use and maintains hemoglobin in hemodialysis
patients
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MAPOHTEPAJIbHbIE NMPENAPATDI
KENNE3A
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[Mponucb nunonun a-pa Pierre Blaud -
N9 Ne4YeHUa X10p03a

“B Sulfate de fer...........cciiiiiiiiiiinnn.. Zss
Sous-carbonate de potasse.................... Zss
Powder and mix—add
Mucilage adragant .............. . ciiinnn. q.s.

Divide into 48 boluses or pills.

Blaud P. Sur les maladies chloropiques et sur un mode
de traitement specifique dons ces affecions.
Rev Med Fr Etrang 1832;45:357-367. 3.



O630p nybamnKkauumm n onsbIT N/K 1 B/B BBEAEHUS
cynbdaTta Kenesa

THE TREATMENT OF CHLOROSIS BY IRON
AND SOME OTHER DRUGS.

By RALPH STOCKMAN, M.D., F.R.C.P.E,,

Lecturer on Materia Medica and Therapeutics in the School of Medicine,
Edinburgh; Assistant-Physician to the Royal Infirmary.

——— g e W R W e ———— -

In all four cases the improvement was without doubt due
to the iron. The total amount of Fe administered in each
case was comparatively small, and even all this is not
uatilised, as 1 invariably found iron in the urine. In no case
did I observe any ill effects, except in 1v, where the 1 gr. Fe
caused nauseaandcolic,whichdisappeared onreducing the dose.

On looking up the literature of the subject, I found that
there was abundant evidence that iron given hypodermically
will cure chlorosis and ansemia; but it does not seem ever to
have occurred to anyone previously that this is a strong
argument in favour of the absorption of iron. Rosenthal,?®
Luton,*® Neuss,** Glaevecke,?? Da Costa,** Chiara,** Mori,*
Alvazzi,®*® Foa,’” Gauthier,® C)ia.ma.relli,39 Vachetta,*® Nasse,*!
Huguenin,® Goudran,*® and some others have all reported
cases of anszmia and chlorosis which were successfully
treated with hypodermic injections of various preparations
of iron. Further, Vachetta has cured cases by injecting albu-
minate of iron into the peritoneal cavity, while Chalhoub**
has given it with success per rectum.

Onuncan noboyHble apdeKTbl NpuU
B/B BBeAeHUM 60bLIMX A03



QUANTITATIVE ASPECTS OF IRON DEFICIENCY IN
HYPOCHROMIC ANEMIA

(THE PARENTERAL ADMINISTRATION OF IRON)!

By CLARK W. HEATH, MAURICE B. STRAUSS, anp
WILLIAM B. CASTLE

(From the Thorndike Memorial Laboratc;ry. Second and Fourth Medical Services (Harvard)
of the Boston City Hospital; the Depariment of Medicine and the Department of
Tropical Medicine, Harvard Medical School, Boston)

(Received for publication August 1, 1932)

MoKa3aHbl BO3MOXKHOCTM NAP3HTEPA/IbHOIO BBEAEHUA TMAPOKCUAA Kesle3a B
CPaBHEHWU C NPeopanbHbIMU NPUEMOM, onpeaennn 6AN3KYI0 K MaKCUMaIbHO
nepeHocMMomn AHeBHOW Ao3e (be3onacHo) napeHTepanbHOro xenesa (16 -32
me)

OmmeyeHo, YMo napsIHMepasibHoe Ha3Ha4yeHue 00AHCHO UCMOMb308aMbCA
MO/IbKO 8 UCK/IOYUMESbHbIX CAYYaAX

Heath CW, Strauss MB, Castle WB. QUANTITATIVE ASPECTS OF IRON DEFICIENCY IN
HYPOCHROMIC ANEMIA: (The Parenteral Administration of Iron) . Journal of Clinical
Investigation. 1932;11(6):1293-1312.



INTRAVENOUS ADMINISTRATION
OF IRON

Josepn A. Nissim
M.B. Lond.

LATE RESIDENT MEDICAL OFFICER, NORTH STAFFORDSHIRE
ROYAL INFIRMARY, STOXKE-ON-TRENT

1947 r.
B/B Ha3Ha4yeHWe caxapaTa
enesa

IroN is well known to be toxic when administered
parenterally. The toxic effects arise from precipitation
of iron in the blood, producing multiple pulmonary and
sometimes systemic emboli, with symptoms resembling
those of fat-embolism ; from irritation of the O'a,stro-
intestinal tract, giving rise to diarrhcea and vomltm
and from depression of the central nervous system,
which may lead to coma and death (Heath et al.
1932, Goodman and Gilman 1941, Best and Taylor
1943).

The lethal dose for an animal is ngen by Best and
Taylor (1943) as 30-60 mg. of metallic iron per kg. of

P gy vem e mw v mmmpmT o w Tm TS Tw S em T mmm w7 m e —_ WA -

In each case there was shxvermg and tachycardia, and
pyrexia ensued within half an hour.

SACCHARATED OXIDE OF IRON

Intravenous Infusions

To a * Vacolitre * containing 900 c.cm. of 59, dextrose
gsolution 100 c.ecm. of the 19, solution of saccharated
iron oxide—a total of 1 g. of elemental iron-—was added,
and an intravenous infusion was given to a patient at
the rate of 30 drops & minute. When about 100 c.cm.,
the previous eritical quantity, had been absorbed, and
nothing untoward had happened, the rate of the drip
‘was gradually increased to about 45 drops a minute. The
vacolitre’ was empty in six hours, without any subjective

THE LANCET]

DR. NISSIM : INTRAVENOUS ADMINISTRATION OF TRON

Safe Limil of Saccharated Iron Oxide

Attention was now directed to the further study of
the possibilities and limitations of intravenous injections
of saccharated iron oxide, and five patients with anmmia
were selected for the purpose. Because of individual
variations and possible idiosyncrasies, each had a course
of injections gradually increasing in iron content up to
500 mg., as follows :

(1) 10 mg. of iron in 1 c.cm.

(2) 25 mg. of iron in 2-5 c.em.

(3) 50 mg. of iron in 5 c.cm.

(4) 100 mg. of iron in 10 c.cm.

(5) 250 mg. of iron in 25 c.cm.

(6) 500 mg. of iron in 50 c.cm.

[sory 12, 1947



ANAEMIA OF PREGNANCY TREATED

Nov. 27, 1954 NEW INTRAMUSCULAR IRON PREPARATION ST 1255 WITH INTRAMUSCULAR IRON
) - e o
Details of Cases
A NEW CARBOHYDRATE-IRON - T ¥.:M. SCOTT, MD.
- % 2V %) ! (%
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K *,;f‘j,-:f"'g{; ‘ I From the Research Department, Glasgow Royal Maternity
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Achlorbhydria
AND W.R.+. No
haemorehege | 117 1.200 6l 7 324 418 274 308
HUGH CONWAY, M.B, B.Sc, M.R.C.P. £ T 00 iy '
(From the Departments of Pathology, Pathological Bio- 5. ph"."r"(',':ff oAl Loend % | s iUt B R
chemistry, and Medicine, the University and m’:‘:‘&z
Western Infirmary, Glasgow) Menorchagia 16 1,400 52 BD | 301 419 256 | 28)
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. Summary

A preliminary account is given of the successful
clinical trial, in 15 patients, of a newly elaborated pro-
prietary dextran-iron haematinic (*‘ imferon™). The
agent proved non-irritating when given intramuscularly
and was readily absorbed, giving serum iron levels of
600 pg. within eighteen hours ; absorption via the lym-
phatics was demonstrated histologically. The complex
proved an effective haematinic, giving average haemo-
globin regeneration.rates of between 3.5 and 11.3% Hb
per week over the first four wesks of treatment,

We wish to thank the Medical Director, Research Department,
Benger's Ltd., for supplies of imferon.
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Ha4vyano KAnHn4ecKkoro
MCNO/Ib30BaHUA
BbICOKOMOJIEKYNAPHOIro AeKCTPaHa
Kenesa



KpaTKaa uctopms B/B npenapaTos Xesie3a — NonbITKa
BOCMPOU3BECTM MONEKYNY BAU3KYIO K MoneKkyne beppUTnHa

a
1947: Fe-Saccharide
= 1954: Fe-Dextran(HMWD) ‘
o &\high risk
7 1991: Fe-Dextran(LMWD) i)
e * A low risk
§° 1999: Fe-Gluconate .
:
= -
2000: Fe-Sucrose )
>2009: Ferumoxytol
“New™ Fe-isomaltoside
e
l\;\r\\ Fe-Carboymaltose .
ricl

Fe¥*

¢ _\ (\J >/> oxyhydroxide
il <Q @ @&/ [/? (polynuclear CORE)

carbohydrate shell
(stabilizer)

Unique moiety for
cach compound

Key differences in:
v Immunogenicity
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PeaKkuma c aHTUTENAMMU K AEKCTPaHY
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Figure 1. Reactivity of different IV iron preparations with 5E7H3 by reverse single radial
immunodiffusion. Positive antigen/antibody reaction, indicated by circular turbidity around the well,
is observed in the upper row for the positive control (dextran 5000) and the dextran/dextran-based
preparations (LMWID, FMX, and IIM). In the lower row, the negative control (dextran 1000) as
well as the non-dextran-based preparations (SFG, IS, and FCM) do not show any reaction. FCM,
ferric carboxymaltose; FMX, ferumoxytol; IIM, iron isomaltoside 1000; IS, iron sucrose; LMWID,
low molecular weight iron dextran; SFG, sodium ferric gluconate.  neiser su gp Port J Nephrol Hypert 2011;25(3):219-24



Pa3Hble npenapaTbl — pa3Hble
ceounctBa: The Labile Side of Iron
Supplementation in CKD

Table 1. Selected properties of polymeric iron preparations

LMW Iron Dextran  HMW Iron Sodium Ferric Ferric

Cosmofer@ Europe) (Dexferrum) (Ferrlecit®) (Ferinject®)
Potential for LI ++ ++ - Hr * + *
release
Maximum ~ 100mgVpush \N\J00mgVpush 100-200mg 125mglV 510mglV 750 mg 100-200 mg
approved Vover  over2-5min overTmin IV push/infusion IV bolus or 1000 mg
dose 2-5 min over 15 min by infusion over 1 h

LI, labile iron; LMW, low molecular weight MW, high molec¥eg weight.
*Not available in the United States.

[ [loTeHumnan ocBoboKaAeHNA NabnnbHOro enesa ]

Itzchak Slotki and Zvi loav Cabantchik J Am Soc Nephrol 26: 2612—2619, 2015.



CxemaTnyeckume pasnmnumsa B/B npenapaTos
enesa

Bbilwe pnUCKKU cBA3aHHbIE CO
cBOOOAHbIM XKee3om

BbicOKaa cTabunbHOCTb, pUCKK AT
Bbllle pUCKKU CBSAI3aHHDbIE C 0byCNnoBNEHHbIX peaKkuum
aHTUTEN000byCNOBNEHHBIMM NPAKTUYECKN OTCYTCTBYHOT
peakuMAMM rMnepyyBCTBUTENIbHOCTH



B/BeHHble npenapaTbl }ene3a, BKAOYEHHbIE B
rocyaapcrBeHHbIN peectp PO

MexayHapoaHoe
HenaTeHToOBaHHOe UNnu ToproBoe HaumeHoBaHue
XUMU4YecKkoe HammMmeHoBaHue nekapcTBeHHOro npenaparta
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Kocmo®dep
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XKene3sa [lll] rmgpokena aekcTpaH | deppym Nek®
ANpOHAOEKCT
Apredepp®
BeHodep®
Buandep
>Kenesa [lll] ruapokcua caxapo3Hbii KOMMIEKC
>Kenesa [lll] rugpokcna caxaposdbin komnnekc APC

Xene3sa [lll] ruppokcung Nukdbepp100®

caxapo3HbIN KOMMNJEKC depMeg

Xeneza [lll] rupapokcua

onuron3omanbro3ar MoHodep
Manbrodep®

’ene3sa [Ill] ruagpokcun, CopBUTpUM
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MexaHun3mbl
U cneacTemA

KOHKYpPEHTHbIM 3aXBaT »Kenela baktepuamm u
BUPYyCaMM

OTnoxeHue Kesnesa B OpraHax N TKaHAX

OcBoboxaeHne nabmabHOro Xenesa B
HecBA3aHHOW popme



MAPKEPbBI AOCTYINHOCTU U
3AMNMACOB XKENNE3A
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KaK onpeaeantbCa C uesieBblMu
NOKa3aTensiMm 3anacos Kese3a?

lo remaTonornyeckomy oTeety
lo 3anacam B KOCTHOM mMmo3re
Mo notpebHOCTU B pudlO

[To HaKoONAEeHUIo B NeYeHwu

. Mo BbI)XKnuBaemocCtu



HW3KKe YyBCTBUTENBHOCTb U cNeUMdUYHOCTb
CTaHAAPTHbIX MapKepos

Cnocob oueHKu

Mo remaTonornyeckomy Mo 3anacam xenesa B
oTBeTy KOCTHOM MO3re

|
| I | |
Fishbane S n ap. Tessitore N, n ap. KalantarZadeh K v ap.
1996 2001 1995
| | |
(dDepputnH < 150 ) ([ PepputnH <100 | ( PeppuTtnH <200 °
(48%/75%) (35%/78%) (41%/100%)

TSAT < 21 TSAT < 19% TSAT < 20%
(81%/63%) ) ((59%/78%) ) ((88%/63%) )

Fishbane S, Kowalski EA, Imbriano LJ, Maesaka JK: The evaluation of iron
status in hemodialysis patients. J Am Soc Nephrol 7: 2654-2657, 1996
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Figure 2.

Odds ratio (OR) of erythropoietin stimulating agent (ESA)-responsiveness for iron markers
before and after adjustment for case-mix variables in 38,393 long-term hemodialysis patients.
Left panel: OR of ESA responsiveness for selected ranges of serum iron saturated ratio (ISAT).
Right panel: OR of ESA responsiveness for selected ranges of serum ferritin.

Footnote: Case-mix adjusted models are controlled for age, sex, race and ethnicity, diabetes
mellitus and 11 pre-existing comorbid states, history of tobacco smoking, dialysis vintage,
primary insurance, marital status, standardized mortality ratio, dialysis dose, dialysis catheter,

and residual renal function.

Kalantar-Zadeh et al. Am J Kidney Dis. 2009; 53:823—834

l Worst Responsiveness
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Fig 4. ROC curves of iron blomarkers for predicting iron overioad (LIC > 50 umol/g) In 212 hemodialysis patients studied by quantitative hepaltic
MRI.
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Figure 5b: ROC curve analysis of serum ferritin for predicting iron overload at a cutoff of LIC > 200 micromol /g in
Figure 5a: ROC curve analysis of serum ferritin for predicting iron overload at a cutoff of LIC > 50 micromol/g in the overall cohort of 212 h dialysis patients studied by quantitative hepatic MRI
the overall cohortof 212 h dialysis patients died by q itative hepatic MRI

Rostoker G, u ap. PLoS ONE 10(7)




PUCK cmepTH B 3aBUCMMOCTU OT NOKa3aTesieu
obmeHa xenesa (n=131123)
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FIGURE 4: Comparing the hazard ratio of mortality between MHD patients with and without polycystic kidney disease across the TSAT cat-
egories (A) and ferritin categories (B) using time-averaged cox regression analyses in a fully adjusted model.

P.Hatamizadeh etal.Nephrol Dial Transplant (2013) 28: 2889-2898
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Figure 2. Association between serum iron saturation ratio

Figure 1. Association between serum ferritin and all-cause (top)
(ISAT) and all-cause (top) and CV (bottom) mortality.

and cardiovascular (CV; bottom) mortality.

Kalantar-Zadeh K n gp. J Am Soc Nephrol. 2005; 16:3070-3080
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Zitt E, Sturm G, Kronenberg F, et al. Iron Supplementation and Mortality in Incident Dialysis Patients: An
Observational Study. Pantopoulos K, ed. PLoS ONE. 2014;9(12):e114144. doi:10.1371/journal.pone.0114144.



PIVOTAL - a ground-breaking trial of |
worldwide importance |

PIVOCTAL

Proactive IV irOn Therapy in haemodiALysis patients

2142 nauneHTa noayyarowmx remoananns

[lBe rpynnbil:
1. HasHauyeHune xenesa ecnm deppuUtnH < 200 mr/n
2. NoppeprkaHne depputmHa > 700 mr/n

MepBble pe3yabTaThl A0NXKHbI Oblnn ObITb K cepeanHe 2018 r



BbiBOAbI

be3 gononHUTEeNbHOro Ha3HavYeHUA NpenapaTos
enesay naumeHtoB noaydvatrowmx 3T He obonTUCh

Pa3rpaHmMYnTb PUCKK CBA3AHHbIE C BbICOKMMMW J03aMMU
napaHTepa/ibHbIX NPENapaToB Xene3a u
KOMpPOMAHOCTbIO 0bycnaBAnBaOLLYO 3TY NOTPEOHOCTL
HEBO3MOKHO

C Nno3MuUmMmn KpaTKOBPEMEHHbIX 3)PEKTOB BCE
npenapaTbl CPaBHUMbI Mexay cobomn B naaHe
6e30nacHOCTH

BepxHue rpaHuLbl NOKa3aTenen kenesa A5 BBeeHUS
NpenapaToB »Ke/sie3a He U3BECTHbI

NcTopuma c KoppeKkunen aepuunta Kenesa He
3aBepLleHa



CNnACUBO 3A BHUMAHMUE



