Crenenu TsKeCTH aHEMHH 1O mMKajae KpurepueB HamuonaabHoro
MHCTUTYTa 10 u3yueHuio paka (Kanaza)

Crernenb aHeMUN Hb, r/n
1 — nmerkas 120 (OK) /130 (M) — 100
2 — Ccpe[Hss U1K YyMepeHHasd 99-80
3 — TsiKes1as 79—65
4 — JKU3HEYIPOXKAIOLLAS <65

CtreneHb Ts)xecTn aHemum (no A.A.Mutepesy)

nerkasi: remornobuH 120-90 r/n;
cpeaHen Tshxkectn: remornobun 90-70 r/n;
TsHKkenasa: remornodbuH menee 70 r/n.



Mopdonormnyeckas KnaccupukaLus

e MUKpoumnTapHble

e HopMouuTapHble /8-98 fl

e MakpouUuTapHbIE
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MexaHn3M MUKPOLIMTO3a —
neMeKkT remornodomnHmn3aumm

e [Ipobriemsbl € Fe
e [1IpobnemMbl C reMom

e [1pobnembl ¢ rNobUHOM



MuWKpoLmMTapHblE aHEMUM

MCV < 78 fl; MCH 06bI4HO < 27 pg/L

o XXIA
e AX3
e TanaccemMus

(1 HekoTopble apyrue Hb-natuu)

e CngepobnacrHasi aHeMus

e CBMHLIOBAs! MHTOKCUKALIUA

e [locne kpoBoTeYyeHusi/remonusa/
nedyeHuns B12 (aeduumnt xenesa)




AX3

#2 nocne XA

[laToreHe3 — 3puTpono3TUH, rENUUANH,
LIUTOKMHBI U Ap.

MuKpo-/HopMouuTapHas, rmno-/HOPMOXPOMHas
rMnopereHepaTopHad

JleyeHne — peKoMOUHaHTHbIe/CUHTETNYECKUE
3puTpono3TuHbl (3MO) n ap.



[1pNYNHBI

KOHC. yponora,
Hedponora

CuctemHble
OHkonoruyeckuel|l 3abonesaHua IHAOKPWHHbIE Xpotnueckne
ADI 3aboneeaHuna Al | 3aboneeaHns A PR RIS b
coenm:{grsgbnom ‘ 3abonesaHna
3aboneganwnq, || — paznnuHoi ||— peematongnelii || — runepnapa- — WBC, — WHOEKLUMOHHBIIA
nexauyue B NoKannsauywm, apTpwur, TMpeos, IHAOKAPAKT,
s — YKa3aHuAa — CUCTeMHaR — runotupeos, ||nopokun cepgua,| | — Tybepkynes,
— CaXapPHbIK Ha XMMKWO- KpacHaa
nuaber, W nyuesyto 80MYAHK] — rMNONWHTYH-||— ankoronbHas — Cencuc,
— dpTepHanbHan Tepanu TapUam, KapRuonats, — renaTuT
— CUCTEMHaA s d
rMNepTEH3NA, j — CaxapHbli || — HapyweHua
CKNepogepmms, — XPOHWYECKHe
— XPOHMYECKHi awane S HarHOWTENbHbIE
rnoMepyo- — CHApoM lyg-
nacyepa uT. g. — Kapguo- 3abonesaxma
HeppwT, MUOnaTum MT. 4
— NWUenoHegpuT
MouesKHa, CO3, CO3, TTILT3,T4 KT, CO3,
KpeaTWUHWH, OHKOMapKepbl CPB, PO IXO-KI CPB,
¥Y3W novek, renaT1Tbl,
IXO-KI




Chronic infections
Especially osteomyelitis, bacterial endocarditis, tuberculosis,
chronic abscesses, bronchiectasis, chronic urinary tract infections,

HIV, AIDS, malaria

Other chronic inflammatory disorders

Rheumatoid arthritis, polymyalgia rheumatica, systemic lupus
erythematosus, scleroderma, inflammatory bowel disease,
thrombophlebitis

Malignant diseases
Carcinoma, especially metastatic or associated with infection,
lymphoma

Others
Congestive heart failure
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DpPUTPOMNO3TUH

HIF = hypoxia inducible pathway

Stem cell Early Nucleated
progenitor precursor
A

Erythropoietin

Reticulocyte

Kidney

Oxygen
sensor
HIF

Mature
Oxygen red cell

delivery

Affected by:

Haemoglobin concentration
Atmospheric oxygen
Oxygen dissociation curve
Cardiopulmonary function
Renal circulation



OgHa U3 IPUYMH SPUTPOLIMTO3A

| [loueuHoO-K1€TOUYHBIN paK !




Hypoxia High O,

|/|HFI/I6I/ITOpr PHD (PH DiS)Z Prolyl hydroxylase wUAbIUb—
roxadustat, daprodustat, o i (2 il = @
vadadustat, desidustat
{ )
HIF1-o _ | OH AR
HIF1-B | | , ANy
‘ ‘ HIF1-c [ \Uib
} | ! l
EpoR TiR . VEGF Glycolytic enzymes
\Erythropouesns Supply of iron || Angiogenesis || Supply of energy/ P erAaten

via
Oxygenation proteasome

The juxta-tubular cells of the kidney sense oxygen tension. Proline hydroxylase requires 02 to
hydroxylate a key protein: hypoxia-inducible factor (HIF). This allows the ubiquitination of
HIF-alpha by the von Hippel-Lindau factor (VHL) & ubiquitin ligase (UL), resulting in the
degradation of HIF in the proteasome. When 02 is low, HIF activates the gene for EPO and other
genes, increasing Hb and encouraging blood vessel formation.



William Kaelin Jr. (left), Sir Peter Ratcliffe, Gregg Semenza



bonesHb [ Mnnensa—JlMHpay
(uepebpopeTnHarnbHbI aHTIMOMaTOo3)

Retinal haemangioomas (70%)
CMNS haemangioblastomas (60-84%)

Endolymphatic sac tumours of the
middle ear (14%)

Lung cysts (rare, <1%)

Pheochromocytomas (18%)
— Pancreas: cysts (70%), serous cystadenomas (9%),
neuroendocrine tumours (9%)

Kidney: cysts (665%), clear cell renal cell carcinomas (69%)

Epididymal (male, 54%) or
broad ligament (female) papillary cystadenomas




Andrew Slater et al. AJNR Am J Neuroradiol 2003;24:1570-1574

AMERICAN JOURNAL OF NEURORADIOLOGY

Images in a third patient with a solid cerebellar tumor that progressed to enlarging cyst with the
subsequent development of symptoms.A, Contrast-enhanced T1-weighted MR image obtained at
presentation shows a tiny enhancing nodule in the left cerebellar hem...

©2003 by American Society of Neuroradiology



IOPUTPOIOSTNH

* [MUKOMNPOTENH
« 166 akK

e 34.4 kDa

 [1o4kn-90%, neyeHb — 10%
e [Inaama - 1 — 30 mU/mL
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[Iponudepaunto ap. NpealecTBeEHHMKOB TaKXe
CTUMYJINPYIOT:

o IGF-1

e IHCYNuMH

o SCF (+ c-kit)

e [KC, acTporeHsol

e 13,4 (+ c-ErbA/thyroid hormone receptor)

e TpaHC-peTuHOeBas KUCN0Ta, 9-UnC peT. K-Ta

[MnoroHagusm, rmnornTyntTapusm, rmnoKopTnuum3sMm, rmunoTnpeo3
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oMo

e PekoMbuHaHTHbIE: DI10-a (3npekc)

2MNMO-B (pekopMOH)

e CnHTETNYeCKMe: aapbenosTnH (apaHecn)
(t1/2 = 744)



Cytokines Effects on red cell dynamics

TNF aInhibition of erythropoietin production
Stimulation of ferritin synthesis
Enhances degradation and phagocytosis of effete red cells
Direct inhibition of erythropoiesis
Interferon yInhibits production of erythropoietin
Increases intracellular iron by stimulation of DMT 1 and inhibition
of ferroportin
Increased NO production and iNOS mRNA expression
Interleukin-6Increases iron uptake via DMT-1 activation
Reduces transferrin receptor by decreasing TfR RNA expression

Down regulates expression of SL.C-4al in erythroid precursors

Interleukin 4 & 10 Increases ferritin via action on IRE/IRP




[laToreHes AX3

Chronic inflammation/ chronic kidney disease
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l

l
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A 4
] Reduces
Anemia "
maturation

Decrease Iron
availability in circulation




7. JleyeHne aHeMMM: Leflb — KoHueHTpaunsa Hb B npegenax 10-11,5 r/an (100-115 r/n,
rematokpuT [Ht] 30-36 %). Npexae BOCCTAaHOBAMBAOT AedunuUMT 3x)enesa. [lepopanbHbii NpUeM

xenesa — 06blyHO 200 Mr ABYXBaNIEHTHOrO Xefne3a B CYTKMU B Buae CynbdaTa xenesa

B 3 pa3aeneHHbIX A03aX MOXET bblTb HEeAOCTAaTOYHbIM BCNeACTBME HAPYLUEHMS BCACbIBaHUSA
Xenesa B KULWEYHMKE M 4acTo accoummpoBaH € No60YHbIMK 3 deKTaMmn CO CTOPOHbI XEeNyaA0oYHO-
KU EeYyHoro TpakTa. Npu HeadhdeKTUBHOM rnepopasibHOM NeYeHUn UIn yCTOMUYNBbLIX MOBOYHbIX

s dekTax cneayeT BBOAUTL Xene3o B/B. [lokasatenu aedunynta xenesa v npenapartbl —pasa.
15. 1.2,



JlekapcTBeHHbIe Npenaparbl, CTUMyJIMpyowme 3putponoas (ESA):

1) yenoBeyecknin peKOMBUHAHTHbIV 3PUTPONO3TUH anbda (3nNo3TUH anbda) u
apuTponoaTuH bera (3noatnH 6eta) — cHavana, kak npasuno, 50 EA/kr B/B
(3puTponoaTuH 6eTa MOXHO BBOAUTL M/K) 3 X B HeA.

2) nap63no3tuH anbcga — cHavana 0,45 mr/kr B/B nnn n/k 1 x B Hea.

3) METOKCUMNONMNITUNIEHITIMKONb-3M03TUH b6eTa: cHavana 0,6 MKr/Kr Kkaxable 2 Hea., 3aTeM
1 x B Mec.

ESA HasHa4awTcs naumMeHTaMm ¢ KoHueHTpauunei Hb <10 r/an, nocne uckno4eHns apyrux,
nomMumo XBIl, NpUYnH aHEeMUU, U NOCNe HayaslbHOrO BOCCTAHOBMEHUA CYLLECTBYIOLWEero
AedunumTa xenesa unav ogHOBPEMEHHO C MOMOSIHEHMEM 3TOro AeduunTa.

Y 60MbHbIX, HE NoNyYarLWnX Ne4eHna AUannus3oM Uau Noay4vawmx neYyeHe nepuToHeanbHbiM
AnanusoM, npeanoyYTeHne oTAaeTCs BBEASHUIO NeKapCTBEHHOro cpeacTea n/K, a npu
remognanuse — B/B. o3y noabupatoT Takmum obpasomM, 4Tobbl NONY4YUTb MOBbILEHWE
KOHUeHTpauuu Hb Ha 1-2 r/an B Mecsal, a nocne nonyyYeHus ueneson KoHueHTpauum Hb —
TakK, 4Tobbl COXpaHuTb B Npegenax HopMbl. Bce nauneHTbl, KOTopble NpUHUMaT ESA, 40NXHbI
nony4aTb Xeneso, ecnu KoHUeHTpauus depputnHa B cbiBopoTke <500 MKr/n, a HacblweHue
TpaHcdeppuHa <30 %. B TeyeHue nepBbix 6 MeC. CpeaHAsa A03a Xenesa B/B cocTaBnaeT 25-
150 Mr/Hea.; B AanbHelweM ee NoadbUpaOT Ha OCHOBaHUU onpeaensieMblX Kaxable 1-3 mec.
nokasartenein obmeHa xeneza.

Mo6ouHble addekTbl ESA: apTepuanbHas runepteHsns (y 20-30 % nauneHTos),
runepkoarynsuus u Tpombos cocyaucroro aocrtyna (y 5-10 %), cyaoporu (y =3 %, 4awe
BCEro CBA3aHbl C MMNepPTOHNYECcKON 3HUedanonaTnen), napunanbHas KpacHOKNETO4HaR
annasus, Bbi3BaHa HaslM4MeM aHTUTEN K OTAENbHbIM BUAAM 3pUTPONO3TUHA (pa3BuBaeTCs
criopaauyvecku nocne n/k seeaexHuns). NMpoTMBoNoOKasaHUA: YCTONUYMBAA K NNEYEHUIO TaXenas
apTepuanbHas runepTeH3ns, napunanbHas KpacHOK/1eTOYHAanA annasus, nepeHeceHH bl
WHCYNbT, NOTEHUNANbHO U3Ne4YMMoe 3/10Ka4yecTBeHHoe 3aboneBanne, runepyyBCcTBUTENbHOCTD
K NeKapcTBEHHOMY CpeacTBY.
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2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

PEKOMEHOALUWU EBPOMENCKOIO OBLLECTBA
KAPOMONOIroB NO AMATHOCTUKE U NEYEHUIO OCTPOU U
XPOHUYECKOW CEPOEYHOW HEQOCTATOYHOCTM:

«AHEMUA accoummpyetca c bonee BblpaXXe€HHOW CUMMTOMATUKOMN,
boriee TaAXenbIM YHKUMOHANbHbIM CTaTycoM, Oorfiee BbICOKUM
puckom rocnutanu3aumm no nosogy CH w©n  CHWMXeHHOW
BbDKUBaEeMOCTbIO»

[ednuut xenesa 4acto BCTpeyaeTcs y nauneHToB

c CH, kak n c gpyrumm XpoHn4ecknmun 3aboneBaHNUAMU, U MOXET
NPUBECTU K aHEMUUN N/UMN K HAPYLLUEHMIO PYHKLNN CKeneTHbIX
MbiLLL, 6€3 pa3BnTUSa aHEMUU



AHemuna U HebnaronpmaTHble ncxoabl
The anemia in chronic heart failure: outcomes

and resource utilization (ANCHOR) study
(Go A.S. et al., 2006)

* BKkntoyeHo 59772 naumnentos ¢ XCH
PA3/IMYHON 3TUONOTNU

* AHemuA BbiaBNeHa B 42% cny4aes.
* [Tpn HANNYNU aHEMUN PUCK CMEPTHU

—om UbC — yeenuyueanca e 1,64 pasa
—om OHMK - e 1,81 pa3a

—om opyaux npu4yuH — 6 1,88 pas



@ European Heart Journal (2016) 37, 2129-2200 ESC GUIDELINES
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2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

[Tpn KNMHNU4Yeckom obcregoBaHMn AN NOCTAHOBKU

anarHosda HeobxoauMM MNOWUCK MNPUYUH  aHEMUK
(HanpuMep, CKPbITOE KpOBOTEYEHME, AeduumT
Xenesa, ButammHa B12 unnn donmeBon KUCMOTHI,
naTonorM4eckme MU3MeHeHUss B KPOBU), OOHaKO Yy
HEKOTOPbIX NaLUWMEHTOB TaKk WU He yOaeTcs HauTu
KOHKPETHYIO MPUYNHY aHEMUMN,



@ European Heart Journal (2016) 37, 2129-2200 ESC GUIDELINES

EUROPEAN doi:10.1093/eurheartj/ehw128

2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

PekoMeHAaLuM Knacc® YpoeeHb  Ccbinku’
Oeduunt xenesa

Cnepyet pacCMOTPETb BHYTPUBEHHOE lla A 469, 470
NpYMeHeHne KapboKCManbTO3bI Xenesa ncenenosanns FAIR-HF
y naumeHToB ¢ CH-HPB n pedpuumtom xenesa n CONFIRM-HF

(peppuTnH cbiBOpOTKM MeHee 100 mkr/n, nnn
deppuTtuH B ananasoxe ot 100 oo 299 mkr/n
1 HacbIweHne TpaHchepuHa meHee 20%) ans
YMeHbLLEHMS cuMnTOMOB CH, NOBbILLEHMS
TOSIEPAHTHOCTU K (PU3NYECKNM Harpy3Kam

W YNIYHLLEHNIO Ka4eCTBa XU3HMW.



TABLE 1 Randomized Controlled Trials With Intravenous Iron in Patients With Heart Failure

First Author, Definition of Study
Year (Ref. #) N Population Iron Deficiency Therapy Period Effect on Hb Results
Toblli et al., 40 Hb <12.5 g/d|, Ferritin <100 pg/L Iron sucrose 200 mg 26 weeks From 10.3 + 0.6 g/dl at NT-proBNP |
2007 (32) LVEF =35%, + TSAT <20% every 5 weeks baseline to 11.8 £+ 0.7 CRP |
eGFR <90 ml/min g/dl at 6 months NYHA functional
(p < 0.01) in the class |
intervention group; no LVEF 1
significant difference in  eGFR 1
control group 6MWT 1
MLHFQ 1
Okonko et al., 35% NYHA functional class Ferritin <100 pg/l or Iron sucrose 200 mg 16 weeks 0.1 (-0.8 to 0.9) g/dl at VO, max 1
FERRIC-HF, II-111, LVEF =45%, VO, ferritin 100-300 pg/l weekly till ferritin 16 weeks (p = 0.87) (p = 0.08)
2008 (33) max <18 ml/kg/min, + TSAT <20% >500 pg/Lt VO, max/kg 1t
Hb <14.5 g/dl NYHA functional
class |
PGA 1
Anker et al., FAIR- 459* NYHA functional class Ferritin <100 pg/l or FCM 200 mg until 24 weeks FCM vs. placebo NYHA functional
HF, 2009 (34) 1I-11l, LVEF =40%, ferritin 100-299 pg/L normalized iron 13.0 £ 1g/dlvs. 125 £1 class |
Hb 9.5-13.5 g/dl + TSAT <20% statust g/dlL (p < 0.001) at PGA 1t
24 weeks 6MWT 1
EQ-5D 1t
KCCQ 1t
Ponikowski et al., 304 NYHA functional class Ferritin <100 pg/l or FCM 500-2,000 mg at 52 weeks 0.6 + 0.2 g/dland 1.0 + 6MWT 1
CONFIRM-HF, I1-11l, LVEF =45%, ferritin 100-300 pg/L baseline and after 6 0.2 g/dl after 24 NYHA functional
2015 (35) Hb <15 g/dL, + TSAT <20% weeks; subsequently, and 52 weeks (both class |
NT-proBNP >400 500 mg every 12 p < 0.001) PGA 1
pg/ml, or BNP weeks if still iron EQ-5D t
>100 pg/ml deficient HF hospitalizations |
(not a
predefined
endpoint)
van Veldhuisen 172 NYHA functional class Ferritin <100 pg/l or FCM 500-2,000 mg at 24 weeks 0.74 + 0.17 g/dl after VO, max 1
et al., EFFECT- 1I-11l, LVEF =45%, ferritin 100-300 pg/L baseline and after 6 24 weeks (p < 0.0001) NYHA functional
HF, 2017 (36) VO, max 10-20 + TSAT <20% and 12 weeks if still class |
ml/kg/min, Hb <15 g/ iron deficient PGA 1

dl, NT-proBNP >400
pg/ml, or BNP >100
pg/ml

*2:1 randomization, 24 (FERRIC-HF [Ferric Iron Sucrose in Heart Failure]) and 304 (FAIR-HF [Ferinject Assessment in Patients with Iron Deficiency and Chronic Heart Failure]) patients in the treatment group.
tFerritin >500 pg/l; subsequently, 200 mg once a month. Calculated by using the Ganzoni formula; after iron normalization, 200 mg once every 4 weeks.

6MWT = 6-min walking test; BNP = brain natriuretic peptide; CONFIRM-HF = Ferric Carboxymaltose Evaluation on Performance in Patients With Iron Deficiency in Combination With Chronic Heart Failure;
CRP = C-reactive protein; EFFECT-HF = Effect of Ferric Carboxymaltose on Exercise Capacity in Patients With Iron Deficiency and Chronic Heart Failure; eGFR = estimated glomerular filtration rate; EQ-5D =
5-dimension European Quality of Life; FCM = ferric carboxymaltose; Hb = hemoglobin; HF = heart failure; KCCQ = Kansas City Cardiomyopathy Questionnaire; LVEF = left ventricular ejection fraction;
MLHFQ = Minnesota Living with Heart Failure Questionnaire; NYHA = New York Heart Association; NT-proBNP = N-terminal pro-B-type natriuretic peptide; PGA = patient global assessment; TSAT =
transferrin saturation: VO> max = maximum oxyagen uptake per minute.
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2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

He n3BecTHa 0e3onacHOCTb NPUMEHEHUA B/B MNpenapaTtoB
xeneasa y nauneHTtoB ¢ CH 1 remornoduHom
oonee 15 r/on

CTUMynaTop CcuHTe3a 3puUTponoaTMHa — OapbonoaTuH
anba He ynydwaeTtr nporHo3 nauneHtoB ¢ CH-HOB c
nerkom u YyMepeHHOW CTeneHb aHeMun, HO BedeT K
PasBUTUID TPOMOOIMOOSINHYECKNX OCIIOXKHEHUA U MOITOMY
He pekomMeHOyeTc4H



Renal dysfunction

Increased cardiac | ly Heart
workload \ “

Toxins: lead, copper,
chemotherapy

N Inflammation .
( ) f—— Diabetes mellitus — -~
: Advanced age

Renal dysfunction
Inflammation
Nutritional deficiencies

Cachexia
Blood loss (ASA/anticoagulant)
Medication (ACEi/B-blocker)

More symptoms
Impaired prognosis

.es
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|m;i)r:0va:tr:|ig:%lsmv\;l)i'$ms the treatment of clinical trials mainly in

P anemia in heart failure chronic kidney disease

iron deficiency

Grote Beverborg, N. et al. J Am Coll Cardiol HF. 2018;6(3):201-8.



ECCO Guideline/Consensus Paper

ECCO-ESGAR Guideline for Diagnostic
Assessment in IBD Part 1: Initial diagnosis,
monitoring of known IBD, detection of
complications

Statement 1.4. ECCO-ESGAR Diagnostics GL [2018]

[ECCO Anaemia Guideline: statement 1D in Dignass et al.]
Diagnostic criteria for iron deficiency depend on the level
of inflammation. In patients without clinical, endoscopic,
or biochemical evidence of active disease, serum ferritin
<30 pg/L is an appropriate criterion [EL2]. In the presence
of inflammation, serum ferritin up to 100 pg/L may still be

consistent with iron deficiency [EL4]

Statement 1.5. ECCO-ESGAR Diagnostics GL [2018]

[ECCO Anaemia Guideline: statement 1E in Dignass et al.]
In the presence of biochemical or clinical evidence of
inflammation, the diagnostic criteria for anaemia of
chronic disease are serum ferritin >100 ng/L and transfer-
rin saturation <20%. If the serum ferritin level is between
30 and 100 pg/L, a combination of true iron deficiency and
anaemia of chronic disease is likely [EL2]




Journal of Crohn's and Colitis, 2015, 211-222
doi:10.1093/ecco-jcc/jju009
ECCO Guideline/Consensus Paper OXFORD

ECCO Guideline/Consensus Paper

European Consensus on the Diagnosis and C
Management of Iron Deficiency and Anaemia in
Inflammatory Bowel Diseases

Axel U Dignass,>™* Christoph Gasche,”* Dominik Bettenworth,®

Gunnar Birgegard,® Silvio Danese,® Javier P Gisbert,

Fernando Gomollon,? Tariq Igbal," Konstantinos Katsanos,'

loannis Koutroubakis,’ Fernando Magro,* Guillaume Savoye,'

Jurgen Stein,™ Stephan Vavricka," on behalf of the European Crohn’s and
Colitis Organisation [ECCO]




3. BonbHble c cuMnToMaMu aHemun u Hb <10 r/an Bo BpemMsa XMMuoTepanum no

noBoAy 3/10KA4YeCTBEHHOW OMNyXOJIU: CelyeT PacCMOTPETb NMPUMEHEeHNe NpenapaTa,
cTUMynupyrowero aputponoss (ESA) — pekoMOBUHaHTHbIM YenoBeyeckuin 3puTponoaTuH a 40
000 ME n/k 1 X B HeA. Unn peKoMOBUHaHTHbIN Yenose4yeckun apuTponoaTuH B 30 000 ME n/k
1 x B Head., Aapb6anoaTtuH 500 MKr n/K Kaxable 3 Hea. C Uenbko NoBbiweHns ypoBHA Hb ao
HauMeHbLUero, KOTopblil NO3BOANT n3bexaTb TpaHchy3nit apuTpoumnTos. MNpu OTCYTCTBUM
addekTa B Te4eHue 4-6 Hen. Bo3MOXKHO yBennyeHne Ao3bl. B cnydyae oTCyTCTBUSA OTBETa Mo

NUCTeYyeHun 6-8 Hea. npekpaTuTe nevyeHue. MpoTMeBonokasaHns u NobouHble addekTbl —pasa.
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XOA vs AX3

Soluble
Transferrin transferrin
Ferritin Iron TIBC saturation receptor

Iron l ! 7 l T
deficiency
anaemia
Anaemia  T/Normal 4 l J/Normal
of chronic

disease




TABLE 5.4. DIFFERENTIAL DIAGNOSIS OF HYPOCHROMIC MICROCYTIC ANEMIA

MCV Reduced in relation Normal or mild Reduced: very low for Usually low in Reduced?
MCH to severity of anemia reduction degree of anemia congenital type but

MCYV often raised in

acquired type
Serum iron Reduced Reduced Normal Raised Reduced®
TIBC Raised Reduced Normal Normal Reduced
Serum ferritin Reduced Normal or raised Normal Raised Raised
Serum hepcidin Reduced Raised Normal ? Raised
Bone marrow Absent Present Present Present Present
iron stores
Erythroblast iron Absent Absent Present Ring forms Absent
Hemoglobin Normal Normal HbA, raised in § form Normal Normal
electrophoresis

MCYV, mean cell volume; MCH, mean cell hemoglobin; TIBC, total iron-binding capacity; IRIDA, iron-refractory iron-deficiency anemia.
* Very low (MCV 45-65fL).

b 0% saturation <5%.



Table 1

Agents with potential activity against anemia of inflammation

Class of Agent Name Stage of Development Route of Administration Citation
Anti-IL-6 Elsilimomab or BE-8 Decreased thrombocytosis Intravenous S o
and anemia in patients
with metastatic renal cell
carcinoma
Anti-IL-6 Siltuximab Approved to treat Intravenous b
Castleman disease;
decreased anemia in
patients with Castleman
disease; not effective in
patients with early stage
myelodysplastic
syndrome
Anti-IL-6 receptor Tocilizumab Approved to treat Intravenous 23
rheumatoid arthritis;
decreased anemia in
patients with Castleman
disease
BMP receptor antagonist LDN-193189 Evaluated in mouse models Oral 28
Anti-hepcidin Spiegelmer NOX-H94 Evaluated in cynomolgus Intravenous 2960
oligoribonucleotide monkeys and phase | trial
in humans published
Anti-hepcidin antibody 12B9M Evaluated in cynomolgus Intravenous o1
monkeys
Anti-ferroportin antibody LY2928057 Phase | trial in humans Intravenous Clinicaltrials.gov
completed; results
unpublished
Anti-hemojuvelin antibody ABT-207 and h5F9-AM8 Preclinical study in rats Intravenous 82
Soluble hemojuvelin HJV.fc Preclinical study in rats Intravenous B
extracellular domain
fused with
immunoglobulin Fc
small interfering RNA EgIN1+2+3 siRNA lipid Preclinical study in mice Intravenous of
(siRNA) against hepatic nanoparticles
Egl-9 family hypoxia
inducible factor (EgIN)
prolyl hydroxylases
Suppressor of erythroid Isocitrate Preclinical study in rats Intravenous 63
iron restriction response,
bypasses effect of
aconitase inactivation
Inhibitor of activin Follistatin-315 Preclinical study in mice Intraperitoneal Be

signaling, decreases LPS
or KBA-induced hepcidin
expression in mice

From Fraenkel PG. Understanding anemia of chronic disease. Hematology Am Soc Hematol Educ Program 2015;2015:16; with permission.
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The process of production of new red blood cells (RBCs): erythropoiesis. The first stages are dependent on erythropoietin (EPO). During the erythroblasts stage, iron

availability is essential as it is incorporated in hemoglobin. Most new therapies target either EPO or iron. Hypoxia-inducible factor (HIF) stabilizers affect both
pathways. Although not fully understood, the data suggest that activin receptor ligand traps also addresses both pathways and increases efficacy of erythropoiesis by
reducing the number of growth differentiation factor (GDF)-11-positive cells. Hepcidin can be antagonized by decreasing hepcidin production, neutralizing hepcidin, or
preventing hepcidin-ferroportin interaction. As a result of hepcidin inhibition, ferroportin expression is increased, and iron absorption and iron availability for
erythropoiesis increase. BFU-E = erythroid burst-forming units; BMP = bone morphogenic protein; CFU-E = erythroid colony-forming units; mAb = monoclonal

antibodies; rhEPO = recombinant human erythropoietin; siRNA = small interfering ribonucleic acid.



