MeHep)XMeHT KpOoBU NaLlMeHTa B aKyLwlepcTse.
BepeHne aHemuu Bo sBpemsa bepemeHHOCTU U B
nocaepoaoBom nepuopge

KynukoB A. B.




o e,
MeHeo)XMeHT KPOBU NaUuUEeHTa (Patient blood management)
- MynbTMAUCUMUNIIMHAPHaA U OpUeHTUpoOBaHHasA Ha nauueHTa
MeToAuKa KpoBecOepeXxeHuUsl, KOTopas  oOnupaeTcA  Ha
CBOEeBpeMeHHOoe NpuMeHeHue AokKasaTeNnbHbIX MeOULUUHCKUX U
XUPYpruvyeckKmnx noaxonos K nogaepXaHuio

KOHLUEeHTpaunun FEMOFHO6VIH3, onTmMmmn3aumMn remMocCtTas3a w“

.-'r' B MWHUMMUN3aALUUNUUN KpoBornoTepu
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MeHeOo)XMeHT KPOBU NallMeHTa B aKyllepCTBe BKJI1HOYHaeT.

Bo Bpemsa 6epemeHHOCTH:

MNepuoanueckas nposepka remornobmHa u yposHa ¢pepputuHa
JleueHne aHemuun u xxenesopePUUUTHOrO COCTOAHUA

BbisBneHue paKTopoB pUCKa ANA NOCEPOAO0BOro KPOBOTEUEHUSA
MnaHoBoe poaopaspelueHmne Npu BbICOKMX paKTopax pUCKa MaCCUBHOIA
KpoBonoTepwu

B popax:

OueHKa cuctembl remocTtasa

Ncnonb3oBaHMe yTePOTOHUKOB (OKCUTOLMH U Ap.) U TPAHEKCAMOBOM KUCNOTDI
MexaHuuyecKan U XMpypruiyeckasa oCTaHOBKA KpoBOTeUYEeHUSA

Imb60oaun3auma (OKKA03nA) MaToUHbIX apTepui (aopTbl)

PenHdy3ua sputpoumtoB

TpaHcdy3na KOMNOHEHTOB KPOBM

Nocne popos:

NHanBuAayanbHaa oueHKa YPOBHA remornobuHa nocne octpoii ¢pasbi
HasHauyeHue npenapartoB XKenesa
PecTpuKTMBHOE NnepenmBaHMe KOMNOHEHTOB KPOBU (TO/IbKO 3pUTPOLUTDI)

Zdanowicz JA, Surbek D. Patient blood management in obstetrics - Review. Transfus
Apher Sci. 2019 Aug;58(4):412-415.



dusmonoruueckans aHemuma bepemeHHbIX:

% change from value before pregnancy
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Swiss guidelines, American College of Obstetricians and Gynecologists (ACOG),
UK National Institute for Health Care and Excellence (NICE)
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GGEEEIE Haemoglobin
rganization .
concentrations for the

diagnosis of anaemia and
assessment of severity

YpoBeHb remornobunHa gna guvarHosa aHemum (r/n)*

AHemus
Population Non -Anaemia* Mild? Moderate Severe

Children 6 - 59 months of age 110 or higher 100-109 70-99 lower than 70
Children 5 - 11 years of age 115 or higher 110-114 80-109 lower than 80
Children 12 - 14 years of age 120 or higher 110-119 80-109 lower than 80
Non-pregnant women 120 or higher 110-119 80-109 lower than 80
(15 years of age and above)

BepeMeHHbIe XeHLMHbI 110 or higher 100-109 70-99 lower than 70
Men (15 years of age and above) 130 or higher 110-129 80-109 lower than 80

WHO. Haemoglobin concentrations for the diagnosis of anaemia and assessment of severity. VVitamin
and Mineral Nutrition Information System. Geneva, World Health Organization, 2011
(WHO/NMH/NHD/MNM/11.1) (http://www.who.int/vmnis/indicators/haemoglobin. pdf,




NepeHOCYMK KMCnopoaa

Femorno6uH

CH,CH,COOH
=~ CH,

CH,=CH CH,

Kucnopopg B TKaHu

Kucnopogpg B nerkux
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Wor Mnoa o~ .-~
= sl < BepeMeHHas
i /// HeGepemeHHas
< /
I 50 .
© k. 5 dakTopbl, caBuratome KpuBYIO
© 5. E BMpaBO: YBENUYEHUE coaepxa-
S g - Hua 2,3-gudocodornuuepara,
& 26 % s rmnepkanHus, auuaos, noBbille-
4 > le | HWe TemnepaTtyphbl Tena
0 20 40 60
HaeneHne O2 mm pT CT

MeXBOpCHHYATOR
NPoOCTPAHCTBO
MaTOUHLIN . MaTo4HanA BeHa
MaTouHan apTepuA xposoTox = 700 mL/min Po., = 83
Po, = 96 mm Hg -—-—------—-—-"--—-H------}- _
Pco, = 37
Pco, = 28 mm Hg _
pH = 7.35
pH = 7.45 = o= - o/ = BE = —3
BE = —5 mmol/L == =
MNnogoBkie
Kanunnapb
Po, = 15 Y/ ucer - Fﬂ_wm 5 e
Pco, = 44 . " Pco, = 33
ApTepHAa - £
pH = 7.33 nynosuHel  (naueHTapHas BeHa pH = 7.37
BE = —-2.64 MemBpaHa MyNMOBHHLI BE = —4.50

CuHumTHOTPpOohobnacT




[NoTepu Kenesa

KpoBoteueHue: c 1 mn Kposu tepaerca 0,5 mr xenesa

C meHcTpyauunamm tepaetca 10-30 mr xkenesa B mecal,
Motepwu Kenesa c 6epemeHHOCTbIO U pogamu 500-1000 mr
0,5 mr xkxene3a B AeHb TepAeTca NPU NaKTauum

Iron balance in pregnancy’

Iron fate Amount, mg
Fetal iron 270
Placental iron 90
Baseline maternal body iron loss 230
Expansion of maternal RBC mass 450
Total iron needs during pregnancy 1040
RBC-mass contraction after delivery (450 mg) minus the —300

blood lost at delivery (150 mg)
Net pregnancy iron loss to the mother 740




Essential
Nutrition

,U,ecbuu,m Xene3a 3atTparnBaeT 2 MUIJInapAda vyesfioBek

469 MUNINTMOHOB XXEHLUNH penpoaAyKTUBHOINO BO3pacta UMeErT
dHeMuio 1 NnoJyiIoBUHa Criy4aeB - )I(eﬂe30ﬂerVILlMTHaFI aHeMus

B uenom, noutn 50% 6epeMeHHbIX XeHLUUH
(56 MmunnnoHoB) nmMmeroT xenezoneULUTHYIO
aHEeMUI

BbICOKMU PUCK MAaTEPUHCKOM U NepuHaTanibHOM
3aboneBaeMoOCTU U CMEPTHOCTU

Essential Nutrition Actions: Improving Maternal, Newborn, Infant and Young Child
Health and Nutrition. Geneva: World Health Organization; 2013.



[AnarHocTuka »enesongeduULUUTHbIX COCTOAHUN

CHMM¥EHHBI2 Heneszo- MRenezo-
3anachl AePULNTHLIA AePULMTHAR
Hopma Meneza IPUTPONOI3 aHemua

Aeno xene3a

TpaHcnopTHOe Xeneso

Xene3o 3puTpouUTOB

*eHwuHbl 6e3 Npu3HakoB aHEMUU U3-332 ONACHOCTU aeduumuta
YKenes3a JOoNXHbl OH Ao/MXKeH 6bITb BbifABNeH aedpuumT Kenesa u
Hauar npodunakTUuecknii npuem npenapaTtos Xenesa
ONbITHbIM NYTEM WAU HA OCHOBAaHMM YpPOBHA deppUTUHa
cbiBOPOTKMU (ypoBeHb 1D).

YposeHb depputuHa CcbiBOpPOTKM <30 mMKr/n Bo Bpems
6epemeHHOCTU NOKa3arteneH U3 gepuuunTta xenesa



Contents lists available at SciVerse ScienceDirect
Best Practice & Research Clinical
Anaesthesiology

ELSEVIER journal www.elsevier.

Drivers for change: Western Australia
Patient Blood Management Program
(WA PBMP), World Health Assembly
(WHA) and Advisory Committee on
Blood Safety and Availability (ACBSA)

Shannon L. Farmer, Research Fellow, Consultant,

Adjunct Research Fellow, Adjunct Senior

fesarch Fellow™ . imon € Towler, FlCh, ANZCA. Ha Bcex aTanax nepuonepauyMoHHOro nepuoaa:
Adjunct Professor %" Michael F. Leahy, MB ChB, FRACP,
FRCP, FRCPath, Clinical Professor, Consultant Haematologist.

e o BbIABNIEHME U KOPPEKLUA aHEMUK U
Kene3onepUUUTHbIX COCTOAHUN
A

1st Pillar 2nd Pillar 3rd Pillar
Optimise red cell mass Minimise blood loss Harness & optimise
& bleeding physiological
reserve of anaemia

1
Best Practice & Research Clinical Anaesthesiology 27 (2013) 43-58

~

and manage bleeding risk
e iatrogenic blood loss
e planning and rehea

POSTOP

Perioperative mul




Anesthesiology 2015; 122:241-75

MpakTnueckoe pykoBOACTBO MO NepuonepaumoHHOMY MEHeI)KMEHTY KpoBU

An Updated Report by the American Society of Anesthesiologists
Task Force on Perioperative Blood Management*

Both the consultants and ASA members
agree that erythropoietin with or without iron may be admin-
istered when possible to reduce the need for allogeneic blood
in select patient populations (e 2 renal insufﬁciency, anemia of
chronic disease, refusal of transfusion); and both the consultants
and ASA members strongly agree regarding the administration
of iron to patients with iron deficiency anemia if time permits.

KOHCYyNbTaHTbl peKOMEeHAYI0T UCNO0/1b30BaTb Npenaparbl
YKenesa y NnauueHToB C XenesoaedmumntHom aHeMmneu

eC/In N03BONAEeT BpemAa




JAMA | Special Communication |

MeHeI)KMEHT KpOBU nauneHTa JAMA March12,2019 Volume 321, Number 10
Recommendations From the

2018 Frankfurt Consensus Conference

Markus M. Mueller, MD; Hans Van Remoortel, PhD:; Patrick Meybohm, MD, PhD; Kari Aranko, MD, PhD;

Cécile Aubron, MD, PhD; Reinhard Burger, PhD; Jeffrey L. Carson, MD, PhD; Klaus Cichutek, PhD;

Emmy De Buck, PhD; Dana Devine, PhD; Dean Fergusson, PhD; Gilles Folléa, MD, PhD; Craig French, MB, BS;
Kathrine P. Frey, MD; Richard Gammon, MD; Jerrold H. Levy, MD; Michael F. Murphy, MD, MBBS; Yves Ozier, MD;
Katerina Pavenski, MD; Cynthia So-Osman, MD, PhD; Pierre Tiberghien, MD, PhD; Jimmy Volmink, DPhil;
Jonathan H. Waters, MD; Erica M. Wood, MB, BS; Erhard Seifried, MD, PhD; for the ICC PBM Frankfurt 2018 Group

PekomeHagauua 2. pynna 3KCNepToB peKomeHAO0Basla MUCNOAb30BaTb
npenapartbl enesa y B3pPOC/AbIX NALUEHTOB C Kenes3oaepuuutHoOMn
aHemuen nepea NNaHOBOM onepauuein gna ymeHblleHUA TpaHchy3um

IPUTPOLLUTOB (yciOBHAA peKoMeHAaLMA, yMepeHHas YBEPEHHOCTb B AOKA3aTeNbCTBaX

adppeKToB).

R2 — lpynna aKkcnepToB npeanaraeT u3yuntb apdekTol gobasneHus xenesa y

naumeHToB 6e3 aHemum, HO ¢ aeduuuTom XKenesa nepeg Ob6WUPHLIMMU

onepatnBHbiM BMmellaTe/1bCTBaMU




GUIDELINE

ExxepHeBHas pobaBKka nepopanbHOro xenesa
B3POC/IbIM XKEHLLMHAM M AE€BOYKAM-NOAPOCTKaM

adolescent girls

Suggested scheme for daily iron supplementation in adult women and adolescent girls

TARGET GROUP Menstruating adult women and adolescent girls (non-pregnant females in the
reproductive age of group)

IR RGOTOM]IES 30—-60 mg elemental iron®
SUPPLEMENT FORM Tablets
FREQUENCY Daily

DURATION Three consecutive months in a year

7@ World Health
i}“?[/} Organization

SETTINGS Where the prevalence of anaemia in menstruating adult women and adolescent
girls is 40% or higher®

o

30-60 mg of elemental iron equals 150-300 mg of ferrous sulfate heptahydrate, 90—-180 mg of ferrous fumarate or 250-500 mg of
ferrous gluconate.

o

In the absence of prevalence data in this group, consider proxies for high risk of anaemia. For the most recent estimates, visit the
WHO - hosted Vitamin and Mineral Nutrition Information System (VMNIS) (8).

Guideline: Daily Iron Supplementation in Adult Women and Adolescent Girls.
Geneva: World Health Organization; 2016.



© World Health Organization 2016

WHO recommendations on
antenatal care for a
positive pregnancy experience

Reproductive, Maternal,
Newborn, and Child Health

Xene3so n cponueBas Kucrnora -

Y & Y e
v 1

A.2.1: Daily iron and folic acid supplements

RECOMMENDATION A.2.1: Daily oral iron and folic acid supplementation with 30 mg to
60 mg of elemental iron® and 400 g (0.4 mg) folic acid® is recommended for pregnant

women to prevent maternal anaemia, puerperal sepsis, low birth weight, and preterm birth.
(Recommended)

A.2.2: Intermittent iron and folic acid supplements

RECOMMENDATION A.2.2: Intermittent oral iron and folic acid supplementation with 120mg
of elemental iron*and 2800 pg (2.8 mg) of folic acid once weekly is recommended for pregnant

women to improve maternal and neonatal outcomes if daily iron is not acceptable due to side-
effects, and in populations with an anaemia prevalence among pregnant women of less than
20%. (Context-specific recommendation)

MOCTOAHHBIA U UHTEPMUTTUPYIOLWLUK NPUEM NpenapaTos
“ nepopanbHOro Xenesa u GonneBou KUCNOTbl BO BpemMs
6epemeHHOCTH




GUIDELINE

RECOMMENDATION

e Oralironsupplementation, eitheralone or in combination with folic acid, may be provided to postpartum
women for 6—12 weeks following delivery for reducing the risk of anaemia in settings where gestational
anaemia is of public health concern? (conditional recommendation, low quality of evidence).?

BO3 peKkomeHayeT npuem npenapatoB Xenesa M
donneBou KUCNOTbI B NOCIEPOAOBOM Nepuoae B Te4eHue
8-12 Hepenb

Guideline: Iron Supplementation in Postpartum Women.
Geneva: World Health Organization; 2016.



Green-top Guideline No. 47
May 2015

Royal College of
BQE Obstetricians &
Gynaecologists

MepenuBaHue KPOBM B aKyLLuepcTBe

Transfusion Medicine, 2017

Patient blood management in obstetrics: management of
anaemia and haematinic deficiencies in pregnancy and in the
post-partum period: NATA consensus statement

M. Muiioz,' © J. P. Peiia-Rosas,” S. Robinson,*

»> S. Rol N. Milman,* W. Holzgreve,* C. Breymann,® F. Goffinet, J. Nizard,*
E. Christory,” C.-M. Samama'® & J.-E. Hardy'!

llepBana NIMHNA: nepopanbHbIii NpuemM NpenapaTos Xenesa:
anemeHTHoe Xene3o Ha 80 - 100 mr exxegHeBHO

MapaHTepanbHoO:

* [pu ymepeHHOU u TAXKenou aHemuu (Hb 70-99 r/n n Hb menee 70 r/n)

* [lpu otcyTcTBuK 3P PeKTa OT Nnprema nepopanbHbIX NPenapaTos Kenesa

(B TeueHue 2-4 Hepenb)

* [pu HeNepeHOCUMMOCTU UM HEBO3MOXHOCTU NPpUemMa NepopanbHbIX
npenapaToB }Kene3a B CpoKe bepemeHHOcTH 60nee 14 Hepgenb

 Heobxogumoctb gocTuxkeHua 6bictporo apdekra (epemeHHocTb 60onee 34

Heaenb)



Mpenapatbl }Kenesa Ana BHYTPUBEHHOrO BBeAeHUSA

Table 1 Overview of characteristics of i.v. iron products

Active ingredient Sodium ferric gluconate Iron sucrose : Ferric carboxymaltose Ferumoxytol Iron isomaltoside 1000 LMW iron dextran
Brand name Ferrlecit® Venofer® | Ferinject® | Feraheme® Monofer® Cosmofer®
I' Injectafer® I Rienso®? INFeD®
Carbohydrate Gluconate Sucrose : Carboxymaltose : Polyglucose sorbitol Isomaltoside 1000° Dextran
1 1 carboxymethyl ether
Weight average molecular 37 500 43 300 I 150 000 1185 000 69 000 103 000
weight (kDa)*® ! ]
Stability Low Medium 1 High 1 High High High
Labile iron content (%)24 3.2 3.5 1 05 IN/A 1 2
In vitro reactivity with No No : No :Yes Yes Yes
anti-dextran antibodies®* I I
Plasma terminal half-life (h)?° 1.42 (125) 5.3 (100) I 7.4/9.4 (100/1000) 114.7 (316) 20.8/22.5 (100/200) 27-30 (500-2000)
[iron dose (mg)] : :
Max single iron dose (mg) 125 (10-60) 200 (10-30) 1 1000 (15) 1510 (15) 20 mg/kg BW (15-30) 20 mg/kg BW (4-6 h)
|

[min admin time (min)]¢ i |

BW, body weight; i.v., intravenous; LMW, low molecular weight; N/A, not app‘lcable '

“The marketing authorization of Rienso® was withdrawn by the European Commission at the request of the manufacturer on 13 April 2015.'®

®In the German SPC (Medice Pharma GmbH & Co. KG, Iserlohn, Germany 2011): iron citrate isomaltooligosaccharide alcohol-hydrate complex.

“Most common maximal dose and corresponding minimal administration time, The exact posology may vary between markets; see local prescribing information.
L )

~ -
~ -

¥enesa kKapb6okcumanbro3sar (Ferinject©)

EAMHCTBEHHDIW B MUPe NpenapaTt BHYTPUBEHHOrO Kenes3a, KOTOPblii MOXXHO BBOAUTD
B ao3uposke A0 1000 mr »kenesa 3a ogHy KOPOTKYIO 15 MUHYTHYIO UHY3UIO

Aeno-¢popma — morKeT BBOAUTbCA Bcero 1 pa3 B Heaeno

CprKTypa CXOAHa C eCTeCTBEHHbIMU COeAUHEHUNAMM }KeJie3a B OpraHnsame. 6bICTpaﬂ
AOCTYNHOCTb ANA CUHTE3a 3pUTPpOLUTOB
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ferinject’

ferric carboxymaltose

Ferinject® is a breakthrough
LV.iron treatment developed by Vifor Pharma




the British Blood Transfusion Socie

Transfusion Medicine | GUIDELINES

Transfusion Medicine, 2017

Patient blood management in obstetrics: management of
anaemia and haematinic deficiencies in pregnancy and in the
post-partum period: NATA consensus statement

M. Muiioz,! (2 J. P. Pefia-Rosas,? S. Robinson,* > N. Milman,* W. Holzgreve,® C. Breymann,® F. Goffinet,” J. Nizard,®
F. Christory,” C.-M. Samama'® & J.-F. Hardy'!

PekomeHpgyeTca npeanpuHATbL BCe YCUAUA, YTODObI YCTPaHUTL aHEMUIO A0
popopa3speweHun (1 A).

PekomeHpyeTca TpaHCPy3mA 3pUTPOLMTOB Y NAaLUEHTOK 6e3 KpoBoTeueHus
¢ Hb <60 r/n c yueTom KAMHMUUYECKUX NPU3HAKOB aHeMUmn n GpaKTopoB PUCKA
(pnck KpoBoTeueHuna, cepAeyHOU HeAOCTAaTOYHOCTU U T.4.) U pelleHue
NPUHUMATb KoanerunanoHo (1 A).

be3 KpoBoTeyeHUs peKomeHAyeTca TpaHchy3na eauHCTBEHHOU A03bl
3PUTPOLUTOB C KNNHUYECKON nepeoueHKon n/mam nsmepennem Hb pnsa
onpegeneHun notpebHocTn B ganbHeuwen tpaHchysum (1C).
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NPABUTENBCTBO POCCUIMCKOMN GEAEPALINU

NMOCTAHOBJIEHUE
ot 22 uoHa 2019 r. N 797

OB YTBEPXAEHUU NPABUN
3ATOTOBKM, XPAHEHUA, TPAHCNOPTUPOBKU U KNIMHUYECKOTO
MCNO/b3OBAHUA JOHOPCKOM KPOBU U EE KOMMOHEHTOB
M O NPU3HAHWUW YTPATUBLLMMMW CU/TY HEKOTOPbIX AKTOB
NPABUTENBCTBA POCCUMCKOM GELEPALIMK

T | T

1. KpoBb KOHCepBUpOBaHHaA h K |

| 2. KpoBb KOHCepBUpPOBaHHasA, NeMKopeayLUpoOBaHHaA r{ .

\ 3. dpuTpouUTHAA Macca ;X f.”
-*‘;?ﬁ@ 4. IpUTPOLMUTHAA MaCCa C yAaNEHHbIM JIEMKOTPOMbBOLUTHBIM cioem

75| 5. JpuTpouuTHas B3BECH |

= 6. JpuTPOUMUTHaA B3BECH C YAANIEHHbIM NEeNKOTPOMbBOLUTHDbIM cioem m

7. SpuUTPOLMTHAA Mmacca NeiKopeayuMpoBaHHaA ;ﬂﬁ

| 8. OTMbITble 3pUTPOLMUTI H’“T-r‘:;

9. dpuTpouunTHaA B3BECb Pa3MOpPOXKEeHHanA, OTMbITaA e

10. puUTpoLUTHaA B3BECb JIeMKOpeayLuMpoOBaHHanA *-‘v'{'

11. SpuTtpounTHaA macca Uau 3pUTPOLIUTHAA B3BECb, NONIYyYEeHHble meToa0M adepesa




Kputepumn Kputnyeckon (MaccUBHOM) KpoBOMNoTepu

KpoBonoTtepsa 6onee 1,5 n

KpoBoTeueHue 6ornee 150 mn B MUHYTY C noTtepen bonee 4yem
nonoBuHbl OLK

Cucronuyeckoe ALl meHee 90 MM pT CT U/MNM nNpuUMeHeHue
Ba3onpeccopoB Nnpu npeanoriaraeMoM remopparmyeckom LLOKe

3ameHa 50% OLK B TeyeHue Tpex yacoB
3ameHa ogHoro OLIK B TeueHue 24 y

HeobxoanmocTb nepenuBaHusa 6onee 4 eAUHUL, 3PUTPOLIUTOB B
TeyeHMe 1 yaca n NnporHo3mpoBaHue NPoAOIIKeHUs TpaHcy3numn

lNMporHo3npyemoe nepenuBaHue 6ornee 10 eagnHUL 3pUTPOLMTOB
- B Te4yeHue 24 y
57 e ‘* 2Ly ;...‘;-:-
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ITpuka3z Munucrepctsa 3apaBooxpaneHus Poccuiickoii @enepaunn (Munsapas Poccun) ot 2
anpens 2013 r. N 1831 r. Mocksa

"O0 yTBepKaeHN! MPABUJI KIIMHUYECKOT0 MCTIOb30BaHUsl JOHOPCKOM KPOBHU U (WIH) ee
KOMITOHEHTOB"

FfemornoouH 6onee 70 r/n
(70-90 r/n)




NMpuHuun «KoHTponb 3a peaHnMaumen» (Damage
control resuscitation) TPy MacCMBHOMN KpoBomnoTepe

PaHHAA XNpyprnyeckKkasda oCtaHOBKa KpoBoTe4YeHUs

CorpeBaHue nauneHTKu

,D,onycm MasA TMNOTOHUA

OrpaHquHMe Kpuctannomagos u KonJjounaos

PaHHAA KOoppeKuusa Koaryrmnonatmm n npumeHeHue
KOMINMOHEHTOB KPOBMU

KpoBecbeperarowme TeXHONOrmm



NMpunHuun KoHTponA 3a peaHumaumen (Damage control
resuscitation) npn maccuBHoOUu KpoBomnoTepe

PaHHAA xupypruyeckas octaHOBKa KpOBOTEYEHUS

CorpeBaHue NauyueHTKn
JonyctTnmasa runoToHuUs
OrpaHuyeHue KpUcTannouaoB U KONnouaos

PaHHAA KOoppeKuuss Koarynonatum mn npumeHeHune
KOMMNOHEHTOB KPOBMU

OnepupoBaTb B NIOObLIX YCIOBUAX U MAaKCUMaNbHO ObICTPO!

OcTtaHOBUTL KpoBOTeYeHue froon ueHoun!



ComMHeHue B a(hpeKTMBHOM
XUPYPruvyecKkom remocrtase — nokasaHue

K onepauuu!




NMpunHuun KoHTponA 3a peaHumaumen (Damage control
resuscitation) npn maccuBHoOUu KpoBomnoTepe

PaHHAA XUpyprnyeckKkasda oCctaHOBKa KpoBoTe4YeHUsA

CorpeBaHue nNnauueHTKU

OonycTmasi runoToHus
OrpaHuyeHune KpucTannonaoBs U KOonnouaoE

PaHHAA KOppeKuunsa Koarymnonatum n npumeHeHume
KOMMNOHEeHTOB KpOoBU

CHuxeHue t°tena Ha 1° C:
MuHyc 10% akTMBHOCTU haKTOpOB
CBepTbIBaHUA KPOBU
akTuBauua ombpuHonuaa
CHMXEeHNe aKTUBHOCTU TpoOMOOLMTOB

HapyxHoe corpeBaHue
Tennble pacTBOpPbLI




NMpunHuun KoHTponA 3a peaHumaumen (Damage control
resuscitation) npn maccuBHoOUu KpoBomnoTepe

PaHHAA XUpyprnyeckKkasda oCctaHOBKa KpoBoTe4YeHUsA

CorpeBaHue nauneHTKu

° D,OﬂyCTVI Masd TMnNoToHusA

KOMMNOHEeHTOB KpOoBU

J10 OCTaHOBKM KpOBOTEYEHUS HEe NoOAHUMATb
cucronuyeckoe Al Bbiwe 90-100 MM pT.CT.



NMpunHuun KoHTponA 3a peaHumaumen (Damage control
resuscitation) npn maccuBHoOUu KpoBomnoTepe

PaHHAA xupyprunyeckas octaHOBKA KpOBOTeYEeHUA
CorpeBaHue nauneHTKu

,U,OI'IyCTM MasA T’'MNoToHuA

OrpaHunyeHue KpuctannomaoB M Konnonaos

PaHHAA KOppeKuunsa Koarynonatum un npuMmeHeHune
KOMMNOHEeHTOB KpOoBU

Puck auniounoHHOM KoarynonaTtum
(pa3BeaeHusn)



NMpunHuun KoHTponA 3a peaHumaumen (Damage control
resuscitation) npn maccuBHoOUu KpoBomnoTepe

PaHHAA xupyprnyeckas ocTaHOBKA KpOBOTeYEeHUA
CorpeBaHue nauneHTKu
JonycTumasa runoToHuA

OrpaHunyYeHue KpucTannounoB U Konnouaos

PaHHAA KOppeKuunsa Koarynonatmm u
npUMeHeHne KOMNOHEHTOB KPOBM

[MpoTokon maccuBHOM TpaHcdy3umn
(protocol massive transfusion)



MpOTOKOAN KOHTPONANPYEMOU MAaCCUBHOU TPaHCPHY3nmn

Mpopgomkaouweecs KposotedeHue Gonee 1500 mn

ApTepuanbHasa rMNOTOHMUA,
LUOK

OpUEeHTUPYEMCA TONBKO @
Ha o6bem KposonoTtepu

h 4

MpoTtokon maccuBHOM TpaHchysumn
TpaHcgysma spuTpoumTtbl : C3M - 1:1
3puTpouuTbl 3-4 O03bI
C3N 15 mn/Kr

J

KnuHuueckan oueHKka sdpdexta
— OCTAaHOBKa KPOBOTEYEHMUA

l

Puck n3bbiTouHoi TpaHcdyzmm C3M
HeussectHa noTpebHocTb B
TpombouuTax M pubpuHoreHe

MepcoHannsnpoBaHHbIN
noaxoa,

OpueHTUpYeMCcA Ha NapameTpbl
CUCTEeMbl remocTasa,
wkans! [1BC-cuHgpoma

MoHWUTOpPUHT
remocTasa

A 4

{ MpOoTOKOAN KOHTPONUPYEMOIH MAacCUBHOU TpaHchy3Iun W

| !

MHO 6onee 1,5, AMNTB 6onee 1,5 o1

Hopmbl, T3, ROTEM — runoKoarynauma —
C3M 15 mn/Kr, KpMonepuWnuTaT 1 Aoza Ha 10

TpombouuTel MmeHee 50*10° -
TpombBomacca 1 gosa Ha 10 Kr m.T.
1-2 posbl TpoMBOKOHLEHTpaTa

KT M.T., BO3MOXHO TpombBoLuThI

®dubpuroreH mexnee2,0r/n—-
KpuMonpeuunuTat 1 gosa Ha 10 Kr m.T.,
C3MM 15 mn/Kr, KoHUeHTpaT pubpHHoreHa

lfemorno6uH meHee 70r/n
— 3-4 posbl 3pUTPOLMUTOB

N

KnuHuyeckan sdp¢peKra — 0CTaHOBKA KpOBOTEYEHUA
NabopaTopHbi KOHTPOAb 3¢ ¢eKTa TpaHCPysumn
KoHTponupyemas TpaHcdy3MA KOMMNOHEHTOB KPOBM
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Transfusion Medicine, 2017

Patient blood management in obstetrics: management of
anaemia and haematinic deficiencies in pregnancy and in the
post-partum period: NATA consensus statement

M. Muiioz,'® J. P. Peiia-Rosas,” S. Robinson,*® N. Milman,* W. Holzgreve, C. Breymann,® E. Goffinet,’ J. Nizard,®
E. Christory,’ C.-M. Samama'® & J.-F. Hardy'!

PekomeHAayeTcas npuUMeHeHMe BHYTPUBEHHOrO »enesa pAnas
yCTpaHeHUAa aeduuunTta Kenesa Y XKeHWUH C YMEPEeHHbIM WUau
MaccuBHbIM nocnepogosbim KpoBoteueHnem (Hb <90 r/n) (1B).

*enesa KapbokcumanbTosar (Ferinject©) —
cTabunbHaa MHoroneTHAA NpakTuka B ONL




UCKyccTBEeHHble NnepeHOCUYMKU Kucaopopaa

Table 1. Summary of acellular Hb-based oxygen carriers.

Table 2. Summary of cellular Hb-based oxygen carriers.

TYPE OF HBOC  PRODU BIOGENESIS ACTION PROPERTIES PROD BIOGENESIS ____ACTION PROPERTIES
. o N N N . o Neo red cell Hemoglobin Carrier of oxygen High oxygen transport efficiency, has a strong capsule
Cross-linked Diaspirin cross-linked Hb  Human hemoglobin  Carrier of oxygen In phase lll clinical trial, it seems to 9 Y9 9 v9 15pol ¥, nas g cap
N N _ g membrane, readily circulates due to its low viscosity (48)
HBOC (DCLHDb) or HemAssist increase mortality rates (6), lacking the
ability to outregulate the oxidative state Hemoglobin vesicle (HbV) Carbonyl Carrier of oxygen Transient decrease in phagocytic activity one day after
of iron in their heme group (4) human infusion (49), cause splenomegaly (49), higher encap-
hemoglobin sulation efficiency (50). The advantages of HbV over the
Hemopure Glutaraldehyde Carrier of oxygen Lacking the ability to outoregulate the conventional Hb vesicles are also the surface modification
bovine Hb oxidative state of iron in their heme of HbV with poly(ethylene glycol) that allows better hemo-
group (4), contains higher amount of free dynamics, reduced complement activation and longer
a2B2, increases the risk of cardiovascular circulation time and a moderate rate of entrapment and
problems, risk of transmission of di metabolism (49)
due to the use of bovine hemoglobin (6) Liposome encapsulated Bovin Carrier of oxygen High circulation half-life, disk like shape (35)
PolyHeme Glutaraldehyde, Carrier of oxygen Increasing the risk of cardiovascular actin-hemoglobin (LEAcHD) hemoglobin
pyridoxal human problems (6), trauma victins (6) Hemoglobin-loaded Hemoglobin Carrier of oxygen Rapid clearance by phagocytosis in blood stream, high
Polymerized Hb polymeric nanocapsule encapsulation efficiency, biocompatible in a large concen-
. . . - - o PNP; tration range (51
HBOC Oxyglobin Bovine hemoglobin  Carrier of oxygen Lacking the ability to outoregulate the ( ) 9 (51)
oxidative state of iron in their heme Cationizad HbPNP Bovin Carrier of oxygen High half-life in circulation in comparison to PNP due to
group (4), risk of transmission of diseases hemoglobin low uptake by macrophages, no significant aggregation
due to the use of bovine hemoglobin (6) and sedimentation even after 5 days, biocompatibility and
biofunctionality, high encapsulation efficiency, controlled
PolyHb-SOD-CAT-CA Bovine hemoglobin  Carrier of oxygen, removal  Risk of transmission of diseases due particle size, biocompatible in a large concentration
of oxygen radical, trans- to the use of bovine hemoglobin (6) range, lack of cytotoxicity (51)
portation of CO2 Fe(ll) porphyrin loaded Porphyrin Carrier of oxygen, effi- The shape and size of this product is similar to RBCs, pro-
PolyHb-Fibrinogen Carrier of oxygen and Lacking the ability to outoregulate the oxi- dendrimer cient oxidation catalyst duction of this product is time consuming and costly (53)
coagulation dative state of iron in their heme group (4) Nanocapsule bearing a mem- Hemoglobin Carrier of oxygen, Containg all RBC enzymes specially reductase (56),
Hemospan Maleimide Carrier of oxygen Lacking the ability to outoregulate the oxi- brane made of ultrathin PEG- all other action of RBC high half-life due to reduced phagocytosis (57)
f PEG-human Hb dative state of iron in their heme group (4) PLA, containing polymerized
Sg"g‘g]ated Hb and all RBC enzymes
MP4 Malemide B Carrier of oxygen Nanoscale hydrogel particles Bovine Carrier of oxygen Releases hemoglobin to blood stream, good oxygen
PEG-hemoglobin (NHP) hemoglobin uptake and release characteristics (58)
Lipogel Bovine Carrier of oxygen High hemoglobin loading capacity, low recognition by
hemoglobin immune cells, good oxygen uptake and release (58)
Polymersome-encapsulated Human Carrier of oxygen, High Hb loading capacity even higher than lipogel and
hemoglobin (PEH) and bovine drug delivery in NHP (59), can be prepared in large quantities, affinity
hemoglobin cancer (polymersome to oxygen, comparable to human RBC, size distribution,
encapsulated drug) Hb encapsulation efficiency, oxygen affinity (P50),
cooperativity coefficient, and methemoglobin (metHb)
level of these novel PEH dispersions were consistent
with values required for efficient oxygen delivery in the
systemic circulation (60)
o~ Single protein nanocapsule Human Carrier of oxygen, use Mechanical, heat and PH resistant, polymer layer can
(SNP) hemoglobin of polymer for drug essentially stabilize different type of proteins, the
delivery quaternary hemoglobin structure does not change during
preparation of SNP (61)
| | Hemoglobin conjugated bio- Bovin Carrier of oxygen
degradable polymer micelles hemoglobin

Cross-linked
Hb

Polymerized
Hb

Conjugated
Hb

Ha paHHOM 3Tane He of406peHbl ANA KAMHUYECKOro NPUMeHeHus

Moradi S, Jahanian-Najafabadi A, Roudkenar MH. Artificial Blood Substitutes: First Steps on the Long
Route to Clinical Utility. Clin Med Insights Blood Disord. 2016 Oct 27;9:33-41.
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