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[Nobpeii aeHs konnerul Npeanaraw obcyouTs BEOSHWE NEPUONEPALWOHHOID
nepuoaa y bepeMedHbIx ¢ aHemuen. Mown noucky B 3apybesHon 1
OTe4YecTBEHHON NUTepaType He NO3BONWNK HAWTH OTBETHI HA HEKOTOPLIE
Bonpockl. ¥ TaK € KakMM MUHUManbHbIM Hb MoHO BpaTe Ha nnadHoBoe
kecapeso? MoxHo Ny BepeMeHHbIM NepenuBeaTh IPUTPOLMUTLI NO
#MW3HEHHbIM NOKa3aHWAM B paMKax npefonepayWoHHON NOATOTOBKK.

P.5. no 3kcTpeHHol AOCTATOMHO 4YacTo NPUXOAMTCA CcTankMBaTLCA(K
npumepy ¥ B24) ¢ mex 30-40r/n remornobuna ¢ Havaswen Pl Tam
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AHemMuns - He AdHAOAU3 NMPOCTO,
AHeMUS CTUMYASATOP POCTA: ...

v’ NlocAeonepaumMoHHou 3a6oAaeBaemocTun!-3

v AADMTEABHOCTHU NPeObIBAHMSA B CTALLMOHAPE NOCAe
onepauunnu?

v4acToTbl TPAHCAY3MU AAAOTEHHbIX 3PUTPOLLMTOB?
v YXyALUEHUEM UCXOAOB A€4EHMUSA NALUEHTOB BHE
30BUCMMOCTU OT NPOBEAEHUA NEePEAUBAHUSA KPOBMH '3

vMocAeonepauMOHHOU CMepPTHOCTH!-3

1. Carson JL et al. Lancet 1996;348:1055-60; 2. Dunne JR et al. J Surg Res 2002;102:237-44; 3. Musallam KM et al. Lancet 2011;378:1396—407; 4. Myers E et al. Arch
Orthop Trauma Surg 2004;124:699-701. 5. Beattie WS et al. Anesthesiology 2009;110:574-81.



AHemusa accoummpyeTcs C BbICOKOM
NocAeonepaLMOHHOU CMEPTHOCTLIO

PeTpocneKTnBHOe UccnegosaHme ¢ ydactmem 7 759 naumeHToB, nepeHeclumnx
HecepAe4vHyo onepauuto: npeagonepauMoHHaa aHeMMA NPUBOAUT K
YBE/IMYEHMIO CMEPTHOCTM B TedeHme 90 gHelr He 3aBUCUMO OT YBEIMYEHUS
4aCTOTbl NOTPEObHOCTM B TPAHCHY3UN SPUTPOLUTOB.

BeposiTCHOCTb NIeTanbHOro ncxona B tedeHne 90 aHen
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Beattie WS et al. Anesthesiology 2009;110:574-81.



TSl Haemoglobin
*\gi ¥ Organization

concentrations for the

diagnosis of anaemia and
assessment of severity

WHO/NMH/NHD/MNM/11

Recommendations

Table 1
Haemoglobin levels to diagnose anaemia at sea level (g/l}*

Anaemia*

Population Non -Anasmia® 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 110-112 80-109 lower than 80
H?j“v‘:’;:?‘;‘fa:;::n";‘;"bom} 120 or higher 110-119 80-109 lower than 80
Pregnant wormen 110 or higher 100-102 70-09 lower than 70
Men (15 years of age and above) 130 or higher 110-129 80-109 lower than 80

+ Adapted from references 5 and &

* Haemoeglobin in grams per litre

a "Mild® is a misnomer: iron deficiency is already advanced by the time anaemia is detected. The deficiency has consequences even when no anaemia is
clinically apparent.

B HacToswee Bpems HET pekomeHgauum BO3 B
OTHOLLIEHUM UCNOSb30BaHNA pasfnYHbIX NPeaenbHbIX
3Ha4YeHuin remornodbunHa ans aHemMmm No TpMMecTpam,
OQHaKO NPU3HAHO, YTO B TEYEHME BTOPOro TpumMecTpa
KOHLEHTpaumn reMornobmnHa ymeHbLIaoTCs
NpnbNU3nTEnbLHO Ha 5 r/n.



Royal College of
Obstetricians &
Gynaecologists

Blood Transfusion in Obstetrics

Green-top Guideline No. 47

May 2015

Optimisation of haemoglobin in the antenatal period
DMiapnosis

Anaemia in pregnancy is defined as first trimester haemoglobin (Hb) less than 110 g/, second /third
trimester Hb less than 105 gfl, and postpartum Hb less than 100 g/l, in line with British Committee
for Standards in Haematology (BCSH) guidance.

For normocytic or microcytic anaemia, a trial of oral iron should be considered as the first step and
further tests should be undertaken ifthere is no demonstrable rise in Hb at 2 weeks and compliance
has been checked.

Pregnant women should be offered screening for anaemia at booking and at 28 weeks. Women
with multiple pregnancies should have an additional full blood count done at 20—25 weeks.

AHemus y 6epemMeHHbIX B | TpumecTtpe — Hb < 110 g/l,
Bo Il/lll TpumecTpe — Hb <105 g/,
B nocneponoBom nepuoge — Hb < 100 g/l
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CmepTHOCTL %

AHemMunsa - PAKTOpP PUCKA CMEPTHOCTHU

30-gHeBHasA CMEPTHOCTb B 3aBUCMMOCTU OT Ha/IMYMUA aHEMUMN U GAKTOPOB PUCKA.
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TpaHCc Y319 AAAOT€HHbIX SPUTPOLLUTOB
CTUMYASTOP POCTA 3000AEBAEMOCTHU U
CMEPTHOCTH
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A MULTICENTER, RANDOMIZED, CONTROLLED CLINICAL TRIAIL
OF TRANSFUSION REQUIREMENTS IN CRITICAL CARE

PauL C. HEBerRT, M.D., GEORGE WELLS, PH.D., MoRrrIS A. BLascHMAN, M.D., JoHN MarsHai, M.D.,
CLaupio MARTIN, M.D., GIUSEPPE PAGLIARELLO, M.D., MARTIN TWEEDDALE, M.D., PH.D., IRWIN SCHWEITZER, M.Sc.,

ELUzZABETH YETISIR, M.Sc., AND THE TRAMSFUSION REQUIREMENTS IM CRITICAL CARE INVESTIGATORS

BACKGROUND

Tao determine whether a restnctive strategy of red-cell transfusion and
a liberal strategy produced equivalent results in critically ill patients,
we compared the rates of death from all causes at 30 days and the
severity of organ dysfunction.

METHODS

We enrolled 838 critically ill patients with euvolemia after initial
treatment who had hemoglobin concentrations of less than 9.0 g per
deciliter within 72 hours after admission to the intensive care unit and
randomly assigned 418 patients to a restrictive strategy of
transfusion, in which red cells were transfused if the hemoglobin
concentration dropped below 7.0 g per deciliter and hemoglobin
concentrations were maintained at 7.0 to 9.0 g per deciliter, and 420
patients to a liberal strategy, in which transfusions were given when
the hemoglobin concentration fell below 10.0 g per deciliter and
hemoglobin concentrations were maintained at 10.0 to 12.0 g per
deciliter.

Survival (%)
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Postoperative blood transfusion strategy in frail, anemic
elderly patients with hip fracture

The TRIFE randomized controlled trial

Merete GREGERSEN!, Lars C BORRIS?, and Else Marie DAMSGAARD!

Transfusion Requirements in Surgical Oncology Patients
A Prospective, Randomized Controlled Trial

Juliano Pinheiro de Aimeida, M.D., Jean-Louis Vincent, M.D., Ph.D.,

Filomena Regina Barbosa Gomes Galas, M.D., Ph.D., Elisangela Pintoc Marinho de Aimeida, M.D.,
Julia T. Fukushima, M.Sc., Eduardo A. Osawa, M.D., Fabricio Bergamin, M.D., Clarice Lee Park, M.D.,
Rosana Ely Nakamura, M.D., Silvia M. R. Fonseca, M.D., Guilherme Cutait, M.D.,

Joseane Inacio Alves, R.N., Mellik Bazan, P.T., Silvia Vieira, R.N., Ana C. Vieira Sandrini, L.D.N.,
Henrique Palomba, M.D., Ph.D., Ulysses Ribeiro, Jr., M.D., Ph.D., Alexandre Crippa, M.D.,

Marcos Dalloglio, M.D., Ph.D., Maria del Pilar Estevez Diz, M.D., Ph.D., Roberto Kalil Filho, M.D., Ph.D.,
Jose Otavio Costa Auler, Jr., M.D., Ph.D., Andrew Rhodes, M.B., B.S.,

Ludhmila Abrahao Hajjar, M.D., Ph.D.

AABB Red Blood Cell Transfusion Guidelines
Something for Almost Everyone

Mark H. Yazer, MO; Darrell J. Triutzi, MD

In this issue of JAMA, Carson and colleagues' provide anim-  study design tested ahx lobin conc fi trig-
portant update to the red blood cell (RBC) transfusion guide-  ger of 7 g/dL for critically ill patients and a hemoglobin trans-
lines developed in 2012 by the AABB (formerly the American  fusion trigger of 8 g/dL for patients undergoing orthopedic sur-

Association of Blood Banks).  gery, with different primary outcomes. Thus, there is no

(] The authors based the cur-  definitive evidence of the safety of using a hemoglobin trans-

Related articles pages 2025 rent guidelines and recom-  fusion trigger of 7 g/dL in some specific patient populations

and 2038 mendations on the results of  (ie, those undergoing orthopedic surgery and cardiac surgery);
31 randomized clinical trials  hence, the guidelines offer 2 RBC transfusion threshold

Miski ef ol Critieal Cave (2015) 19:202
DOl 101 186/513054-015-0912y

© CRITICAL CARE

REVIEW Open Access

Restrictive and liberal red cell transfusion
strategies in adult patients: reconciling clinical
data with best practice

Marek A Mirski"’, Steven M Frank', Daryl J Kor®, Jean-Louis Vincent? and David R Holmes Jr®

Cumulative Survval
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Fig. 2. Kaplan-Meier curves showing the probability of 30-
day survival in patients randomized to a restrictive strategy
of erythrocyte transfusion (transfusion when hemoglobin con-
centration <7 g/dl) and those randomized to a liberal strategy
(transfusion when hemoglobin concentration <9g/dl). The P
value was calculated with the use of the log-rank test.

Ha ceroAHsSWHUU AeHb 6oAee OonpaBACGHHOM
NPEeACTABASIETCH PECTPUKTUBHAA TAKTHUKA
TPAHCPY3IMOHHOU TEepanuu
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CIRICHT ™ AL 5
RBCCV EMC
REVISTA BRASILEIRA DE
CIRURGIA CARDIOVASCULAR

BRAZILIAN JOURNAL OF CARDIOVASCULAR SURGERY

Impact on early and late mortality after blood
transfusion in coronary artery bypass graft

surgery
Impacto na mortalidade precoce e tardia apds transfusido de hermdcias em cirurgia de revascularizacdo
mriocdrdica

Antonio Alceu dos Santos', Alexandre Gongalwves Sousa®, Hugo Oliveira de Souza Thomé?,
Roberta Longo Machado*, Raquel Ferrari Piotto®
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Y NnALMUEeHTOB C ULLEMUEN MUOKAPAQ TPAHCY3MUs
3PUTPOLLUTOB NOBLILLAET PUCK PAHHEU U NO3AHEU
CMEPTHOCTH
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The PROTON study

Profiles of transfusion recipients
in the Netherlands

De PROTON-studie

Profielen van transfusie-ontvangers

in Nederland
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AN ESTH ESIA& gizifrl"?eztzzﬁgsition: Blood Transfusion and the Risk of Surgical
ANALGESIA

Nathan, Naveen MD

Anesthesia & Analgesia: October 2017 - Volume 125 - Issue 4 - p 10858
doi: 10.1213/ANE.CO00000000002408
Infographics: Infographic

and the Risk of Surgical Site Infections
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Further investigations are warranted to better define the relationship between
perioperative fransfusion and infectious complications.
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The effects of red cell transfusion donor age on nosocomial
infection among trauma patients

Tyler J. Loftus 8@, Ryan M. Thomas P& Travis W. Murphy ¢ &, Linda L. Nguyen 98 Frederick A. Moore 28,
Scott C. Brakenridge 23, Philip A. Efron 23, Alicia M. Mohr2 2 &

MeToAbl: YeTblpexneTHUI PETPOCMNEKTUBHDLIN aHAIN3 264 B3POC/bIX NALMEHTOB C TPABMOM, KOTOPbIM
nposoaunacb 1 TpaHcoysma RBC. UccnepoBanu BamaHue Bo3pacta AoHopos RBC Ha pa3suTue
BHYTPUOO/IbHUYHON MHDEKL MW C MOMOLLIO IOTUCTUYECKOM perpeccuu.

Pe3ynbraTtbl:
Bblle cpeau
6blna npaAmo

Y 33% nauneHToB pa3BUIaCb HO30KOMMaNbHAA MHPeKLMA. Bo3pacT goHopa 6bia 3HAYUTE/IbHO
NauMeHTOB C HO30KOMManbHoM MHpekumen (40,3 npotus 37,6 ner, p = 0,035), a 3abonesaemocTb
NpPonopuUMOHanbHa BO3pacTy AoHopa. C yBenmyeHMem BO3PacTa peumnmeHTa CBA3b MeXay

BO3PacTOM A0HOpPa M UHdEKLMeln Bo3pacTaerT.
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ORIGINAL ARTICLE
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TRANSFUSION

The age of red blood cells is associated with bacterial infections in critically
ill trauma patients

Nicole P. Juffermans'”?, Alexander P.J. Vlaar'”, David I. Prins', J. Carel Goslings®, Jan M.
Binnekade'

'Department of Intensive Care Medicine, *Laboratory of Experimental Intensive Care and Anesthesiology:
rawma Unit Depariment of Swrgery Academic Medical Center, University of Amsterdam, Amsterdam, The
Netherlands

Results. OF the 7,118 patients admitted to the ICU during the study period, 196 trauma
patients met the mclusion critena, An infection developed in 56 patients (29%), Infection
occurred imespective of the administration of antibiotics as part of selective digestive tract
decontamination, surgery status or Injury Severity Score, Transfusion of RBC stored for more
than 14 days was associated with infection in trauma patients (odds ratio 1038, [95% CI:
1.01-1.07], p=0.,036). Neither the amount of RBC nor that of platelets was associated with
onset of infection,

Conclusions, Transfusion of RBC stored for more then 14 days 15 a nisk factor for onset of
bacterial infection after trauma, irrespective of the use of prophylactic antibiotics, Transfusion
of platelets was not a risk factor, These results may contribute to designing prospective studies
on transfusion of fresh RBC only in trauma patients.

BospacT aputpouutoB bonee 14 gHen - dpaktop
pUCKa HO30KOMUaNbHOWN NHJEeKLUK
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CRITICAL CARE

Aged erythrocytes: a fine wine or sour grapes?

B. Cohen* and 1. Matot
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Fig 1 ‘Storage lesion’ timeline, days.
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CRITICAL CARE

Aged erythrocytes: a fine wine or sour grapes?

B. Cohen* and 1. Matot

Biochemical Altered

changes functionality

Storage mdium mIncreased RBC rigidity = Inflammation
® Increased levels of potassium,
sodium, lactate, glucose, cytokines = ®Reduced deformability = Coagulopathy

(IL-1B, IL-6, IL-8, MCP-1), free Hb

®Enhanced adhesion to = |mpaired RBC-induced vasaodilation
= Decrease in pH

endothelial cells ) )
" |mpaired oxygen delivery

RBC membrane
= Phospholipid vesiculation
" Lipid peroxidation ®"Reduced ability to bind
and deliver NO

® Altered affinity to oxygen

" Protein oxidation
mQverall increased oxidative stress

Other effects
" ATP and 2,3-DPG depletion
= Decline in S-nitrosohaemoglobin

Fig 2 Effect of storage time on storage medium and RBC structure and function. IL, interleukin; MCP-1, monocyte chemoattractant protein-1;
Hb, haemoglobin; ATP, adenosine triphosphate; 2,3-DPG, 2,3-diphosphoglycerate; RBC, red blood cell; NO, nitric oxide.



Blood. 2013 Feb 21; 121{8); 1276-1224. PMCID: PMC35732550
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Hemolysis and free hemoglobin revisited: exploring hemoglobin and
hemin scavengers as a novel class of therapeutic proteins

Dominik J. Schaer ®1 Paul W Buehler,2 Abdu |. Alayash 2 John D. Belcher,? and Gregory M. Vercellotti®®

Author information = Aricle notes = Copyright and License information =

fMNepTeH3UBHbLIX OTBET HA FeMOAMU3
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U3MeHeHne CBOUCTB IPUTPOLUTOB

«CBexue s3pUTPOoLMUTbLIN KOHCepBUPOBAHHbIE SPUTPOLMUTDI

MeM6paHbl Ay TO3PUTPOLLUTOB COXPAHSAU MeM6paHbl KOHCEPBUPOBAHHBIX SPUTPOLUTOB
HOPMAAbHYIO MOPPOAOTUIO AOHOPA COXPAHAAU HOPMAABHYIO
y 95-98% oT obLLero KOAUMECTBA KAETOK MOPCPOAOTUIO B CpEeAHEM

y 15-30% oT obuLero KOAM4eCTBA KAETOK

lMpogh. M. B. KanH6epH3a «[ocydapcmeeHHas1t 60nbHUya mpaemamosio2uu u opmoneduu». Puaa, Jlameus, 2001

KoHCcepBUPOBAHHbIE 3PUTPOLLUTDLI - PAKTOP pPUCKA
MUKPOTPOMOO03a U TPOMOOIMOOAUYECKUX OCAOXHEHUM
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Abstract

Transfusion-related acute lung injury (TRALI) is a major complication post-transfusion. A
consensus definition of TRALI has been recently established to improve diagnosis but the
pathogenesis of TRALI is yet to be understood. Although the antibody-mediated two-hit model of
TRALI is the classical narrative, increasing evidence of the probable implications of prolonged
storage of blood provides novel mechanisms towards storage lesion- the potentially injurious
cellular and biochemical changes that oceur 1in stored red blood cells. Red blood cell-derived hipids
and micro vesicles may have been playing an important role in the development of TRALI. This
article will provide a brief overview of the current understanding of TRALI and then discuss the
implications and the potential mechamsms by which stored red blood cells may lead to TRALL

ANy EpEUED ONd

Mopdonornyeckue u GUOXMMUYECKNEe NU3IMEHEHUS1 B IpUTPOLIMTaAX, CBA3aHHbIE C
UX AJNIUTESIbHbIM XpaHeHUeM MOryT ABMNATbLCA npuyunHon TRALI
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Association of Blood Donor Age and Sex With Recipient
Survival After Red Blood Cell Transfusion
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MeTtoabi: 30503 peunnuentoB, 187960 TpaHcdysmit RBC ot 80755 AOHOPOB KPOBMW.

PesynbTtaTbl: TpaHcdy3na RBC ot 6onee monoabix AOHOPOB, NOBbILIAT PUCK CMEPTU MO CPaBHEHWUO ¢ AoHOpa My OT 40 fo 49,9
net (ckoppekTnposaHHoe OR 1,08 (95% AW 1,06-1,10, P <0,001) gns goHopos 17-19,9 net 1 1,06 (95% OW 1,04-1,09, P < 0,001)
ansa goHopos 20-29,9 ner).

TpaHcdysns RBC oT goHOpa-KeHLLMHbI accoLmMmpoBanock ¢ 8% CTaTUCTMYECKM 3HAYMMbIM NOBbILLEHHBIM PUCKOM CMEPTU MO
CpaBHEHWIO C NepesiMBaHneM 3pUTPOLUTOB OT MYXKUYUHBI (CkoppekTupoBaHHoe OR (1,08 95% OW 1,06-1,09, P < 0,001)/

BbiBoabl: [NepenuBaHnsa KpoBu 13 6onee MonoabiX LOHOPOB U KEHLLMH-LOHOPOB ObININ CTAaTUCTUYECKN 3HAYMMO CBA3aHbI C
yBEnM4YeHNEM CMEPTHOCTU. DTN AaHHblE CBMAETENLCTBYIOT O TOM, YTO XapaKTEPUCTUKN OOHOPOB MOTYT BMUSTb HA pe3ynbTaThbl
nepenvBaHns 3pUTPOLMUTOB.

Boapact goHopa meHee 30 NeT mn XXeHCKU Nor
AOHOpa - daKkTopbl pUcka CMEPTHOCTU
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Mortality after transfusions, relation to donor sex

R. A_ Middelburg,'* E. Briét'> £ ). G. van der Bom'~*
'Deportment of Clinical Epidemiciogy, Leiden University Medicol Center, Leiden, The Netherlands
"’Sﬂnqu.l'r? Research Leiden, and Jon 1 van Kood Center for Clinical Tronsfusion Research, Leiden University Medical Center, Leiden, The Netheriagnas

Vl X % an (I uinis Introduction Blood products from female donors have been associated with worse
¢ outcome after blood transfusions. We aimed to quantify the association of overall
mortality with transfusions from female blood donors.

Methods We performed a cohort study of all rransfusion recipients during a 5-
wear period at the Leiden University Medical Center. Analyses were performed in a
sub-cohort of recipients with all transfusions from donors of the same sex. Effects
in male and female recipients were analysed both separately and averaged, for an
overall estimare.

Results Owerall, when averaged over both male and female recipients, rransfusions
from female donors were not associated with increased mortality. However, in male
recipients transfusions from female donors were positively associated with mortal-
ity, while in female recipients the association was reversed. The hazard ratio for
mortality after sex-mismatched transfusions was 1-2 (95% CI, 0-98-1-4). In recipi-
ents aged 1-55 it was 1-8 [95% CI, 1-2-2-7). In recipients over 55, with more other
risk factors for mortality, it was 1-0 (95% CI, 0-83-1-2).

Conclusions Owerall transfusions from female donors were not associated with
X increased mortality. Howewver, male recipients of blood from female donors did have
Heceived: 22 December 2010,

revised 10 February 2071, an increased risk of death. Female recipients of blood from male donors showed a

occepted 10 February 2011 weaker increase in mortality.
published anline & April 2071 Key words: bDlood l:ransl"l-lsmn, donor sex, mortality, recipient sex, sex-mismarch.

ApUTpOoLUNTbI AOHOPOB-MY>X4YMH
CHWXXaIOT PUCK CMEpPTH Y KEHLLUH-
peuunmneHToB
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TpaHCcdy3MOHHAA MMMYHHAA MOAYNAUNA SBNAETCA OCINOXHEHNEM, CBSA3aHHbIM C
BBEJEHNEM NPoayKTOB KpoBU. CHMXeHNe MMMYHHOIo Ha3opa B pesynbraTte
nepenneBaHns KPOBM CBSA3aHO C peuunanBoM M NnporpeccupoBaHnem paka. bonee
TOro, pacTBopuMble OaKTOpPbI, MPUCYTCTBYIOLLNE B YNaKOBaHHbIX 3puUTpounTax,
TpombouuTtax n C3[1, Mmoryt HenocpeacTBEHHO CTUMYNMPOBATb POCT U
pacnpocTpaHeHue onyxonu. [1ea metaaHanusa npegnosiaratoT, YTO BBeAEHUE
NPOLYKTOB KPOBU CBA3aHO C boree KOpOTKOW B6e3peumanBHON BbXXKMBAEMOCTbLIO U
oOLen BbKMBAEMOCTbBIO MOCNe KONopeKTanbHOro paka.
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Is US Health Really the Best in the World?

Barbara Starfield, M, MPH
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106 000 — neTtanbHbIe NOCNEACTBUSA UCMONbL30BAHUSA NpenapaTtoB (B T.4.KDOBU).

NFORMATION CONCERNING THE DEFICIENCIES OF LIS MEDI-
cal care has been accumulanng. The fact that more than
40 million people have no health insurance is well
known. The high cost of the health care system is con-
sidered 1o be a deficit, but seems to be tolerated under the
assumption that beter health resulis from more expensive
care, despite evidence [rom a few studies indicating that as
many as 2(F to 30% of patients receive contraindicated care '
In addition, with the release of the Institute of Medicine
(1OM) report “To Err Is Human,"* millions of Americans
leammed, for the first time, that an estimated 44000 to 98000
among them die each year as a result of medical errors.

measures used. Common explanations for this poor perfor-
mance lail w implicate the health system. The perception
is that the American public “behaves badly” by smoking,
drinking, and perpetrating violence. The data show other-
wise, at least relatively. The proportion of females who smoke
ranges from 14% in Japan 10 41% in Denmark: in the United
States, it is 24% (hifth best). For males, the range is from
26% in Sweden 1o 61% in Japan; it is 28% in the United States
(third hest).

The data [or alcoholic beverage consumption are similar:
the United States ranks fifth best, Thus, although tobacco use
and alcohol use in excess are clearly harmful to health, they
do not account for the relatively poor position of the United
States on these health indicators. The data on vears of po-

ATporeHuns ABASeTCA TPEeTbeUu BeAyLlLen NPUYIUHOU
cmepTtu B CLUA

KOAMHECTBO CMEPTEM B TOA:!
12 000 — HeHyXXHasa xMpyprus;

7 000 — owmMbKM NOCTAHOBKM ANarHo3a;
20 000 — gpyrme Bpa4yebHble OLIMOKY;
80 000 — Ho30KOMMATSIbHbIE MHMEKLUMNN;

Bcero 225 000 cmepTen B rog OT ATPOreHHbIX MPUYnH!

Ecnn ncnonb3oBatb CKOPPEKTUPOBAHHbIE NOKa3aTenun, TO CMEPTHOCTb U3-3a
ATPOreHHbIX NpuynH byaet BapbmpoBaTb oT 230 000 fo 284 000 yenosek/roa.

Is US Health Really the Best in the World? Barbara Starfield, MD, MPH. JAMA. 2000;284(4):483-485.
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Five Drivers Shifting the Paradigm from Product-Focused
Transfusion Practice to Patient Blood Management

ANEL HOFMANN™Y SHANNON FARMER,"“? ARYEH SHANDER®

* YBenunyeHue yncna rocnutanusaumm 8 OPUT n pantenbHoctn npeboviBaHmsa B8 OPUT
N CTaUMOHape n3-3a HebNaronpPUATHLIX UCXOA0B, CBA3AHHbIX C reMoTpPaHCchy3nen,
MMeEeT SKOHOMMYECKOE 3HaYeHue

— B 2007 roagy 66110 npoBeaeHo nccneaosaHue 38,7 MUIMOHOB
rocnutanmndaumin B CLLUA ana oueHKn 60NbHUYHbBIX UCXOA0B, CBA3AHHbIX C
remoTpaHchy3namm

— 3aTpaTbl Ha /IeYeHUe NaumeHTa, KOTOpoMy NPOBOAM/IN NePEeINBAHNE KPOBU, B
NAHHOM nccneaoBaHUKM cocTaBuam Ha 17194 nponnapos 6onblie, yem 3aTpaThl
Ha NayMeHTa, KOTOPOMY He NPOBOAUNN NepennBaHnUE KPOBU

— @uHaHcoBble 3aTpaTbl Ha remoTpaHcdy3nm coctasnAatoT 40 mnunamapaos
nonnapos B rog 8 CLUA, 4YTO HAMHOro NPeBOCXOAUT CTOMMOCTb 3aKYMNKKU
3PUTPOMACChI, PaBHOW 3 MUAAMAPAAM AON1aPOB

Hofmann A et al. The Oncologist 2011; 16 (suppl 3): 3-11
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Management of severe perioperative bleeding: guidelines
from the European Society of Anaesthesiology

First update 2016

We recommend a restrictive transfusion strategy which is

beneficial in reducing exposure to allogeneic blood products.

MbI pekoMeHAYEeM OrPAHUYUTEAbHYIO TPAHCPY3UOHHYIO
CTPATErnio C L,eAblO CHUXEHUS PUCKOB AAAOT€HHbIX

KOMIMNOHEeHTOB KpPOBM.

1A




Poccuilckan Genepauma

NPUKA3 MuH3gpasa P® ot 25.11.2002 N 363 "OBb YTBEPXXOEHNW
NHCTPYKUWWX MO NMPUMEHEHWKO KOMINOHEHTOB KPOBW™

[oKa3aHWEM K NEPENHBAHWID NEPEHOCUNKOR ra3oe KPORW NpM OCTPOW aHEMUW BCNEACTBME MACCHEHOW KDOBOMOTEPH
AenaeTcA noTepA 25 - 30% obbema UMpkynMpYHOLWER KPOBM, CONPOBOKAAIOLLYKICA CHIKEHWEM YPOBHA reMornobuHa Hitke
70 - 60 rin w rematokputa Hke 25% M BO3HMKHOBEHMEM LMPKYNATODHLIX HapyweHud. B nepewle vack octpan
KpoBONOTEPA ODLIYHO HE COMPOBCHAAETCA NAGEHMEM KOHLEHTPAUMM reMormobnHa, CHInKEHME 00LemMa LMpKyNMpyHoLLes
KDOBM NMPORBNAETCA DNESHOCTBH) KOMW, CNM3WCTHIX, OCODEHHO KOHBIOHKTHE, 3aMyCTEHWEM BEH, NOABMEHME OfEILLKW W
TaxukapauK. 0D ofbilLKe MOXHO CYAMTL NO YYACTMHD MBILLLL LUEH, KDHINLER HOCA B aKTE BAOXA.

Ewe Bonee cTporMMW ABMAKTCA NOKAIAHWA K HAIHAYEHM NEDENMBAHWMA NEPEHOCUMKOE 3208 KPOBM NpW
XpoHWueckol aHemuu. [InA nopobHBIX NALMEHTOE CO CHWKEHHBIM KOMMUYECTBOM LMPKYNWpyKLWero remornobuxa
BAXHEMLLMM ABNAETCA NUKBWMAAUMA NPWUYWHE!, BLIZBABLUEH AHEMWK), 3 HE BOCCTAHOEMEHWE YDOBHA TEMOrnobuHA
NOMOLWEH TPAHCGY3WA IPUTPOLMTC OLEPHALLMX TEMOTPAHCQYIMOHHEX cped. ¥ 3TMxX DonbHbxx HabngaeTcA pazedTHe
KOMMEHCATOPHLIX ~ MEXAHM3MOB.  yBenWueHue cepgeddoro Boibpoca, cgewr enpABD  kpwBoli  guccouuMaumu
oKCUremornobuHa, BCNeacTeMe YEro YBenMUMBaeTCA 0TAAYA KWCNOPOAA B TKAHAX, YMEHLLUEHHE (DMZMUECKOH AKTUEHOCTH,
YBENUUEHWE YACTOTHI [LIX3HHA.

B pesynttate 4o HEKOTOPOW CTEMNEHM HWBENWDYKOTCA KNWHMYECKME MPOABNEHMA YMEHBLUEHHOMD KOMMUEeCTEE
3PUTPOLMTOR M remornobuua e umprynAuyuy. Tpascdyauu NepeHocYMKOR ra308 KPOBM HAZHAYAKNTCA TOMBKO ANA KOPPEKLMK
BaMHEMLIMY CUMNTOMOB, ODYCMOBNEHHLIX aHEMMEN, W HE NOAAAKLWMXCA OCHOBHOW MaToreHeTWJeckoW Tepanuu. Kpome
TOrD, MOCKONbKY AOKA33aHO, YTO BBEEHWEe [OHOPCKWX 3PMTPOLMTOE MOMET NOoA3EnATe cODCTBEHHEIA 3pUTPONO33
pEUMNHEHTA, NEPENHMEAHUE NEPEHOCYNEOE 3308 KPOBK NP XPOHWYECKON 3HEMWW JOMKHC PACLUEHHEATECA KaK "NOCNEeSHWA
pybex” Tepanuu.
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KonMoHEeHTHl KpOBH HCIIONB3YVIOTCA B COOTBETCTBHH C NpHKa3oM oT 2 anpena 2013

r. N 1831 «00 yTBep:JIcHHH NPaBHI KIHHHYECKOTO HCTIONLI0OBAHHA NOHOPCKOH

HuTeHCHBHAS TEPANHA H AHECTEIHA NPH
KPOBONOTEpE B AKYIIEPCTRE

Ko pecoeuran KPOBH H (HIH) €€ KOMINOHEHTOR

(HpOTOKOIE! NCUEHHR)

OcofeHHOCTH NPHMEHEHHA KOMMOHEHTOR KPOBH YKa3aHkl B TaDI.6.

Tabnaana 6
HexoTopbie 0coOCHHOCTH DNPHMEHEHHA KOMIOHEHTOR H (haKTOpORB

s CEEpPTHLIBAHHA KPOBH NPH OCTPoil KPOBONOTEPE NPEICTARICHLI HHXKE:

Komnmonent KpoRR OcobennocTa NPAMEHEHHA NPH KPOEOGIOTERE B AKY IDEPCTRE

Kporonoreps = 30% OLUE (Gonee 1500 san)
EST— ¥poeers Hb<70 ofn

Ipu Hb= 940 rin » muaHapyesoil oNcpamin ¢ MaccHEHOH KpoBOnoTepei

™

C KpOBOTCHCHAA YPOBCHE TPOMIKMITATOER EOJHMD NOAOCeEHBELTE Bomes S0

ThIC. B MK,
llpx mpeacTosmed GNepayse KK AHBATHEADH OpOUCIYPE NOANCPEHBATE YPOBCHL
TpoMGouHTOR Gonee S0 TRIC. B MEL

llps oTCYTCTEHH KPOBOTEHCHHA BOTROC O rpmu:tl:pmu TROMEOUHTOE PCIIAETCE
HHINBHIYRAEHD.

TpombouwaTi IpoTHBONDKAIAHEEM 18 TPEHCGVIHH TROMGOIHTOR ABIASTCA TROMGOTIHECKAS
TPOMOGUHTONEHHYCCKER MYPOYRE H MeMapel-AHIYIHPOBIHHAER TROMOOUHTONCHILR,
MOCKOIBKY IT0 BREBLBACT MPOTPECCHPOBAHNE HMMYHHOTD EoHfTRKTA. (FTHOCHTENEHEIME
MPOTHEOMOEAIAHAAME MOTYT CIYVEHTE HMMYHHER TROMOOUHTONCHAR H
MOCTTPAHCYIHOHEAR TPOMEOUHTONSHHA, MOCKIIEEY BERIXHBAHAE NepeTHTRIX
TPOMOGUHTOR B ITHX YCROBHAX BOCLMA COMMHTEALHO.

Jloza: 1 zo3a TpomGosacess na 10 kr s, mam 1-2 3030 TpoMBoKoRuEHTPATS

- KposonoTepa ceaeme 30% OLIK.

- [ponomsaEmmesca gposoTedeHne Gomes 1000 wn

CeemelamMopokeHHan | — Boccrawoenenne ypoEHA GAKTOPOR CECPTRIBAHMA MPH TEPANHH EapapHHOM.
nIATMA - TpomGoTHyeckas TPOMOOUETONCHHYCCERR OYPIYRa

- [lpn HeROIMOMHOCTH ONPEICIEHHA COOTEESTCTEYROMINY TECTOR KOAMYIOTPAMME
nmokEzaANeM qna Tpasciyans U311 senseres panwgne qugiryzand EpOBOTOYRBOCTH [BO
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B_IOG B3auMocBA3b MeXay UaMeHeHuem
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KpOoBU nocne poaoB

Relationship between haemoglobin change and
estimated blood loss after delivery
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Figure 1. Relatiorship between Hb change peripartum and

estimated bhood lass after delrery. Spearman's correlation (R is
0.318 (P < 0.001).

U3meHeHUus 3HayeHnn Hb go 4 mmonb/n, HesaBUCUMO OT ObbLema
KpoBonoTepu

A.).G. Jansen (Gerard), P.J. LeNoble, R.P.M. Steegers-Theunissen (Régine), D.J. van Rhenen (Dirk Jan) and J.J. Duvekot (Hans)
Relationship between haemoglobin change and estimated blood loss after delivery. BJOG: An International Journal of Obstetrics and Gynaecology, 2007; 114 ( ): 657- 8.
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Blood transfusion is an essential component of emergency obstetric care and appropriate blood
— transfusion significantly reduces maternal mortality. Obstetric haemorrhage, especially postpartum
e nagmarrnage, remains one of the Major causes of massive hagmorrhage and a prime cause of

Wehs me: e jaweb org m aternal mortality . Blood loss and assessment of its comect requirement are difficult in pregnancy
@ | due to physiological changes and comorbid conditions Many guidelines have been usedio assess
the requirement and transfusion of blood and its com ponents.. Infrastructural, economic, social and
religious constraints in blood banking and donation are key issues 1o formulate practice guidelines.
Available cument guidelines for transfusion are mostly from the developed world: however, they
can be used by ceveloping countries keeping available resources in perspectve .
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BLOOD TRANSFUSION FOR ANAEMIA IN PREGNANCY

PelweHue o nepennBaHMuN He 4OMKHO NPUHMMATbLCA TONbLKO HA OCHOBE OLIeHKMU reMornobunHa, Tak
KaK 340pPOBble U KIIMHUYECKN CTabuInbHbIe XXeHLWMHbI He HY)XXAalTCA B NepenMBaHum KpOBU fgaxe
npu Hb <7 r/ an. B TpeTbem TpumecTpe 6epeMeHHOCTH, TpaHchy3una Heobxoamma, ecnm Hb <6 r

| an, a po npeanonaraembix pofoB < 4 Hepenb. Koraa Hb coctaBnseTr <7 r/ gn npuv pogax unme
nocrnepoaoBOM nepuoae, nepenmBaHne KPOBU NOKa3aHO TOJNLKO B TOM crlydae, ecrnivm ecTb )
npeAbiayLan UCTOPUSA KPOBOTEYEHUS, UITN NALMEHTKa CKITIOHA K KPOBOTEYEHUIO U3-3a HEKOTOPbIX
3aboneBaHun. TpaHcdy3unsa Takke nokasaHa, ecnu Hb coctaBnseT 7 r/ an, ons XXeHLUKUH ¢
NpPOoAOMKAOLWMMCA KPOBOTEYEHUEM UM CYLLUECTBYET PUCK AaNbHENLWEero 3Ha4YnMTenbHOro
KPOBOTEYEHUA UNn AN TeX, KTO UCMNbITbIBAeT CePbe3Hble CUMNTOMbI, KOTOPbIE HY)XKAalTCA B
HemMeAasieHHOM KoppeKuuu (aekomneHcauma cepaua) [3,4]. TpaHcdysnsa y naumeHToK ¢

CepnoBUAHO KNeTOYHOW aHeMUen U TanaccemMmen crnegyeT NPoOBOAUTL TOMBLKO B TAXENbIX
cuTyauusx, NOCKONbKY npodunakrmyeckoe nepenmBaHue CBA3aHO ¢ yBeNMYeHMeM 3aTpar,
KONIM4eCTBOM rocnutanusaumm u puckom annoMmMmmyHmu3saumu. [5]

v'B lll TpumecTpe npu Hb < 6 r/AA U AO NpeAnoOAaraembix PpoAoB < 4 HEeAEAb

v'B poaax npu Hb <7 r/aA

v'B nocaepoaoBom nepuoae Hb <7 r/AA ecAn ObIAM KPOBOTEYEHUA UAU
UMEEeTCH PUCK KPOBOTEYEHMUSA

v EcAn Hb <7 r/AA Npu NPOAOAXAIOLLMMCSH KPOBOTEYEHUHU

v'EcAn Hb < 7 r/AA NpU HOAUYUM CUMNTOMbI FEMUYECKOU FTMNOKCUU
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Figure 1. The pillars of patient blood management.
Adapted with permission from Hofmann A, Friedman D, Farmer S, for the Western Australia Department of Health. Western

Australian Patient Blood Management Project 2008-2012: Analysis, Strategy. Implementation and Financial Projections. Perth:
Western Australia Department of Health, 2007:1-154.
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Figure 2 Algorithm for classification of peri-operative anaemia.




EJA Eur J Anaesthesiol 2017; 34:332-395

Management of severe perioperative bleeding: guidelines
from the European Society of Anaesthesiology

First update 2016

We suggest using preoperative intravenous iron to reduce allogeneic
transfusion requirements in gynaecological cancer patients receiving
chemotherapy.

MbI npeaAaraem UCNoAb30OBATH NPEAONEPALNOHHOE BHYTPUBEHHOE
BBEAEHUE XKeAe3d AASl YMEHbLUEHUA NepPeAUBAHNEM AAAOF€HHOM KPOBU B
rMHEKOAOIMH, Yy OHKOAOIMYECKMX BOAbHbIX, MOAYHAIOLLUX XMMHUOTEpAnuio. 2B

We suggest using infravenous iron to correct preoperative anaemia in women
with menorrhagia.

MbI npeaAaraem BHYTPUBEHHOE XKEAE30 AASl KOPPEKLMH
npeAonepaumMoHHOU AHEMMUHU Y KEHLLMH C MeHopparuamu. 2B



Royal College of
Obstetricians &
Gynaecologists

Blood Transfusion in Obstetrics

Green-top Guideline No. 47

May 2015

Oral iron should be the preferred first-line treatment for iron deficiency.

Parenteral iron is indicated when oral iron is not tolerated or absorbed or patient compliance is in
doubt or if the woman is approaching term and there is insufficient time for oral supplementation

to be effective.

[MepoparnbHoe Xerne3o AOMKHO BbITb NPeanoYTUTENbHbIM
METOL4OM NepBON NUHUKN ANs aedouunTa xerneasa.

[MapeHTepanbHoe Xeneso HasHa4vyaeTcs, Korga
nepoparnbHoe Xeneso He NepeHOCUTCHA UNn He
abcopbupyeTcs, Unu XeHLwuHa npnbnmxaeTca K CpoKy
POOOB N BPEMEHN HEAOCTATOYHO ANd YTOObI NepoparbHble
npenapaThbl XXenesa okasann adekxT.




BeAeHne 60AbHbIX ¢ XKAC/XAA BO
Bpems 6epeMeHHOCTH

Hb (r/an) 8 9 10 11
T 1 T T >
LLIseiuapusl XKene3so B/B Xene3o nepopanbHoO
[epmaHua? XKeneso B/B ’ene3o nepopanbHO
Asunarcko-
TuxookeaHcKum Xene3o B/B )Kerlleao
pervous L
Xene3o nepopankHoO
BenukobputaHms*
XKeneso B/B

. *eneso nepopanbHO PEKOMEHAYETCA B KaYecTBe Tepannuu nepson NTMHUN ANA 6epeMeHHbIX KeHLKuH ¢ MOA™

. Ecnuv npmnem Kenesa nepopanbHO HeEIGPEKTUBEH UM HE MOXKET ObITb MCNONB30BaH, BO BpemMa bepemMeHHOCTU MOryT bbITb
MCNoNb30BaHbl NpenapaTbl Kenesa B/B. NpumeHeHWe Kenesa B/B BO BpemMs HepeMeHHOCTN A0MKHO BbITb OFPaHUYEHO 2-M
n 3-m TpumectTpom 6epemeHHOCTH °

1. Breymann C et al. Arch Gynecol Obstet 2010;282:577—-80; 2. Bergmann RL et al. Geburtsh Frauenhilk 2009;69:682-6;
3. Breymann C et al. J Perinat Med 2011;39:113-21; 4. Pavord S et al. Br J Haematol 2012;156:588—600;
5. European Medicines Agency. 2013. http://www.ema.europa.eu/docs/en_GB/document_library/Press_release/2013/06/WC500144874.pdf.
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Breymann C. et al. Comparative efficacy and safety of intravenous ferric carboxymaltose in the
treatment of postpartum iron deficiency anemia //International Journal of Gynecology &
Obstetrics. — 2008. — T. 101. — Ne. 1. — C. 67-73.
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In abdominal surgery, i.v. iron carboxymaltose (1000 mg) 2—4
weeks or 8-10 days pre-operatively has been shown to
decrease RBC transfusion and hospital stay.

B abgomuHanbHOM XuMpypruu, B/B BBeAeHMe xerne3a
carboxymaltose (1000 mr) B TeyeHue 2-4 Hepgenb UNu
8-10 pHen oo onepaun NPUBOAUT K CHUXKEHUIO
TpaHcy3nn 3pUTPOLUTOB U NpedbiBaHNA B
cTauuoHape.

s Anaesthesia
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EJA Eur J Anaesthesiol 2017; 34:332-395

Management of severe perioperative bleeding: guidelines
from the European Society of Anaesthesiology

First update 2016

We recommend that moderate (<9.5 g dI1) to severe (<8.5 g dI1) postpartum
anaemia be treated with intravenous iron rather than oral therapy.

MbI pekomeHayem npn ymepeHHon (<9,5 r/dl ) n taxeaon (<8.5 r/dl)
MOCA€pPOAOBON AHEMUN BHYTPUBEHHOE BBEAEHHUE XeAe3d BMEeCTO
nepopaAbHou Tepanuu. 1
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PucyHok 1 Bnusinne BocnaneHusi Ha meTa6onuam xenesa n aputponoas. 1, BbICBOOOXAEHNE NMMYHHbIX U
NpoBOCHANUTENBbHbBIX LMTOKUHOB; 2, CHWXXEHME nNpoayKuumn aputponoatuHa (Al0); 3, cHmkeHne
3PUTPONOITUYECKON CTUMYNALMK; 4, MHIMBMPOBaHKME nponudepaumm IpUTPOMOHbIX KNETOK; 5, ycuneHme
apuTpodarounTosa; 6, UJ1-6-nHayunpoBaHHoe BbICBOOOXAEHME rencuanHa; 7 n 8, CHUxXeHne oepponopTuH-
onocpeaoBaHHOro BbICBOBOXAEHMS XKene3a U3 SHTEPOLNTOB (MHIIMOMPOBaHME BCacbIBaHWUS Xenesa) un
MakpoaroB (CekBecTpauns ernesa), YTo NPMBOANUT K YMEHBLLUEHNIO YPOBHS Xenesa, CBA3aHHOro C
TpaHCcdeppuHOM; 9, CHMXKEHNE OOCTYMNHOCTU Xeresa aNns 3pmuTponoasa.
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JleveHnune pedomunTa xKenesa nepoparnbHbIMU NpenapaTamMu Xernesa B
paHHeM nocrieonepaumoHHOM rNepuoae Urpaet BeCbMa OrpaHUYEHHYHO
ponb BCNeacTBME MIOXOro BcacbiBaHMUA U 3HAYUTENbHbBIX NOBOYHbIX
adpheKkTOB, B CBA3UN C YEM HE pekoMeHayeTcs. HanpoTus, BHYTPUBEHHbIE
npenaparkl Xernesa yCcrnewHo NCNonb3yrTCs Aa nevYeHns
XenesogemuumMTHOM aHEMUM MOCTIe apTPONIacTUKN Ha HUXKHEN
KOHEYHOCTW, raCTPIKTOMUU U MOCIEPOJOBOro KPOBOTEYEHUS.

BeBegeHue ogHokpaTHOU 03kl Xkenesa kapbokcumanesrosaTta 1000 mr
nocre KpyrnHon optoneanyeckon, abaomMmHansHOW U yporeHnTasrbHou u
OPpYyron orepaumm KOPPEKTUPOBAio aHEMMIO N yNy4Llano KavyeCTBO XXU3HU
MO CpaBHEHUIO C NepopanbHbIMU NpenapaTtamMu Xxeresa

al of the Association of ansesthetists

x& Anaesthesia




XAapaKkTepUuCTUKA XeAesd
KApOOKCMMAABTO3ATA

AppekmuesHasi koppekyusi Oecphuyuma xesnesa

» Bbicokasi ogHokpaTHas fosa (go 1000 mr
xenesar)

» bbicTpoe BBeAEHME
« 200 Mr xenesa - UHbeKuusd

» 1000 mr xenesa — nHdy3na B TedeHne 15
MUH.

« CenektnBHasa gocTtaBKka B OpraHbl
KPOBETBOPEHUS

Hu3kast uMMyHO2eHHOCMb

« He cogepxuT gekcTpaHa n Npou3BoaHbIX
eKkcTpaHa

* HeT nepeKkpecTHOM peakuun ¢ aHTUTeENamMmm K
OEKCTpaHy

 Het HeobxoamMmocTm B TECTOBOW O03€

Geisser P. Port J Nephrol Hypert. 2009;23:11-6 * 15 Mr ene3a/kr macchl Tena
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ABSTRACT: BACKGROUND: Preeclampsia-eclampsia is an important complication of pregnancy. It is associated with increased maternal
muorbidity and mortality. It has been well established that endothelial damage due to oxidative stress involved in the pathogenesis of
preeclampsia-eclampsia. Iron may act as catalyst in this oxidative process. So in preeclampsia, pregnant women should be investigated for
elevated serum iron and semum ferritin.

OBJECTIVE: To evaluate serum iron parameters in preeclampsia-eclampsia and whether it has any possible contribution to the eticlogy.

MATERIALS AND METHODS: Consecutive 200 women with eclampsia were studied. Controls were 200 normal pregnant women. Blood was
collected from all the women. We estimated hemoglobin and hematocrit concentration, MCW, MCH, MCHC, serum iron and ferritin lewvel of all the
women. Data were analyzed using SPS5 software.

RESULT 5: Mean serum iron concentration in women with eclampsia and controls were 22.92 £ 6.68 and 14.74 £ 2.76 (p<0.01) respectively and
serum ferritin were 31.23 = 6.16 and 20.69 = 6.71 (p=0.003} respectively. But there were no significant differences in the hematological parameters
among the two groups.

CONCLUSION: Serum iron and ferritin were elevated in eclampsia. Catalytic iron may be involved in the pathogenesis of pregnancy induced
hyperdension.
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Cochra Neé Harms of off-label erythropoiesis-stimulating agents for critically ill
Library ~ People

I Review | I Intervention |

Bita Mesgarpour, Benedikt H Heidinger, Dominik Roth, Susanne Schmitz, Cathal D Walsh, Harald Herkner &2

First published: 25 August 2017
Editorial Group: Cochrane Anaesthesia, Critical and Emergency Care Group
DOIl: 10.1002/14651858.C0010969.pub2  Viewssave citation

Cited by (CrossRef): 0 articles ## Checkfor updates

It is unclear whether there is an increase in the risk of any adverse events (Bayesian risk ratio (RR)
1.05, 95% confidence interval (CI) 0.93 to 1.21; 3099 participants; 9 studies; low-quality evidence)
or venous thromboembolism (Bayesian RR 1.04, 95% Cl 0.70 to 1.41; 18,917 participants; 18
studies; very low-quality evidence).

There was a decreased risk of mortality with off-label use of ESAs in critically-ill people (Bayesian
RR 0.76, 95% Cl 0.61 to 0.92; 930,470 participants; 34 studies; low-quality evidence).

OcCHOEHBIE peaxynbTaTbl

OCHOBBIBaACH Ha A0KAa3aTeNbCTBAaX MPerMyLLECTEEHHO HW3KOMNo Ka4yecTBa, Mbl He
CMOTMA MCKMKOUYKTE, Y4To C3 OKa3bIBAOT Bped, CBAZAHHBIA C MX HEBNAronpUMATHBIMM
atpdertamin. "HebnaronpuaTHble adgupekThl” BKNKYan nnbble HeGnaronprMATHbIS
COBLITHUA WM NpoGnemMsbl, CBAZaHHbIE C obpasoBaHuMem TpomME0B B BeHax. OaHaHo, Mbl
oBbHapy¥WNK AOKAZaTeNbLCTBA HM3KOMNo Kad4eCcTea B NoNb3y 3alnTHoro sduperTa
ITWX NEKAPCTE B OTHOLWEHKMK OBLUEND PUCKa CMEPTH Y NMKOAEN B KPUTHYSCKNX
COCTOAHWMAX.



Royal College of
Obstetricians &
Gynaecologists

Blood Transfusion in Obstetrics

Green-top Guideline No. 47
May 2015

The role of recombinant human erythropoietin (HuEPQ) for non-end-stage renal anaemia is still
to be established and it should only be used in the context of a controlled clinical trial or on the
expert advice of the haematologist.

Ponb pekoMOGMHaHTHOro aputponoaTtuHa Yenoseka (rHUEPO) ansa
HecTepouaHoOn NOYe4YHOMN aHeEMUM NO-NMPEXHEeMY AO0MKHA ObITb
YyCTaHOBIEHAa, N ero crneayeT UCNOSb30BaTb TONIbKO B KOHTEKCTE
KOHTPOSNIMPYEMOro KIiMHU4Y4eCKOro UCNbITaHUA UMM NO Ha3Ha4YeHUKo
3KcnepTa remarorsora.
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‘.o blOOd American Society of Hematology/American Society of Clinical Oncology clinical practice guideline
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update on the use of epoetin and darbepoetin in adult patients with cancer

Leading the way in experimental and clinical research in hematology

). Douglas Rizzo, Melissa Brouwers, Patricia Hurley, Jerome Seidenfeld, Murat O. Arcasoy, Jerry L. Spivak, Charles L. Bennett, Julia Bohlius, Darren Evanchuk,

Matthew J. Goode, Ann A. Jakubowski, David H. Regan, and Mark R. Somerfield

Blood 2010 116:4045-4059; doi: https:/ /doi.org/10.1182 /blood-2010-08-300541

HacTosllee pykoBoACTBO
AmMepuKaHcKoro obuiecTsa
remaTtonormm u AMepmKaHCcKoro
obLwlecTBa KIMHUYECKOW OHKOMOMnu,
obHoeneHHoe B 2010 roay, rnacut, 4To
ncnonb3osaHne EKA OomnkHO ObITb
OrpaHU4YeHO B OHKOSIOMMK, a naumneHThbl
boree TwarenbHO KOHTPONMMPOBAaTbLCA

- & .
TRmoliteration Trraliteration?
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TDifferentiation
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LAramia TTumor growth?

TOuality ol life  JSurvival?

OPUTPONO3TUH CTUMYAUPYET HE TOALKO
reMonosa3, HO U POCT ONYXOAEBbIX KA€TOK



mMeybohm et all Perioperative Medicine (201 7) 65

pat1o-ssmITa-aTTa0eT-S Perioperative Medicine
Perioperative
lMedicine
“Simplified International Recommendations @ e

Steven L. Cchn
Edditor

for the Implementation of Patient Blood
Management” (SIR4PBM)

Patrick Meybohm (@, Bernd Froessler?, Lawrence T. Goodnough?, Andrew A Klein?, Manuel Mufoz>,
Michael F. Murphy®, Toby Richards”, Arveh Shander®, Donat R. Spahn® and Kai Zacharoweski'”

Table 1 Surmmary of the simplified recommendations with level of evidence (LoE) and consensus of recommendation {CoR)

3. IlnarHocTuka U Jie4eHUe NMpeaonepaAnuOHHON aHeMUH

IIpexonepauMOHHbIA CKPUHUHL, THATHOCTHKA U JIeYeHHE AaHEMHUHU B 100
BHyTpuBeHHOE KeJj1e30, eCJIM MEPOPaTbHOE KeJIe30 He MePEeHOCUTCH WM eCJIM onepanus <4-6 Hexelib B 100
IPUTPONOI3-CTUMYJIUPYIOLIHE AT€HThI, €CJIM HEJOCTATKU MUTAHUS ObLIU MCKJIIOYEHBI B 100

4. CokpaleHue ATPOreHHOM AMATHOCTHYECKOM / XUPYPruYeCcKOi KPOBOIOTEpH

N30eraiiTe HeHYKHBIX JIA0OPATOPHBIX UCCJIEI0BAHUI C 100
3akpbIThIe YCTPOHCTBA VISl B3SITUA NPOOBI KPOBU B LIEHTPAJIbHBIX JIHHUAX B 100
CooTBeTCTBYOIIIME CTPATErUM MPEKPAIIEHUS] AHTUKOATYJISIHTUHON U AHTHATPETraHTHOM Tepanuu C100

NuTpaonepanuonHblie MOAX0AbI (THIATEILHbIN reM0OCTa3, MUHUMAJbLHO MHBA3UBHASL XUPYPIus,
JIAMAPOCKONUYeCKAsl XUPYPIrus, IUATEPMHUUYECKas TUCCEKINs, AKTyaJIbHbIe reMocTaTu4yeckue areHtol) B 100

AJITOPUTM KOAryJsiiuM (NMpeaonepanuoHHas olleHKa, o0ecniedyeHne OCHOBHBIX YCJI0BHIl reMocTasa,

HCMOJIb30BaHUE KOHIIEHTPATOB (PaKTOPa CBEPTHIBAHUS KPOBH) B 100
TpanekcamoBasi KHCJIOTA A 100
AyTOo/1I0THYeCKOe BOCCTAHOBJIEHHE KJIETOK KPOBH (CnaceHne KJIeTOK) A 100

5. OnTuMasbHOE HCI0JIb30BAHNE KOMIIOHCHTOB KPOBH € MOAIEP/KKON KIMHUYECKUX PellleHUuil ¢ OpueHTanuei Ha

nanueHTa B 100
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National and International Guidelines for Patient Blood
Management in Obstetrics: A Qualitative Review

Ruth Shaylor, EMBS, BMedSci,* Carclyn F. Weiniger, MB, ChE,* Naola Austin, MD,t
Alexander Tzabazis, MD,T Aryeh Shander, MD, FCCM, FCCE+§ Lawrence T. Goodnough, MD, ||
and Alexander J. Butwick, MBBS, FRCA, MSt

Table 1. Background Information for National and International Obstetric Socties' Postpartum Hemorrhage Guidelines

ACOG—LISA
Year of publication 20086 (reaffimed

in 2015)
Guideline committee  The ACOG

committee on

practice bulletins

Definitionsfor PPH ~ EBL > 500 mL
(VD). EBL >

1000 mL (CD)

RANZCOG— D-A-CH— Germany,

Australla, New Austria, Intemational Expert Mational Partnership
S0GC—Canada RCOG—UK Zealand Switzrerland Panelk for Maternal Safety CNGOF—France
2009 2009; minor revisions  2014; amended 20148 2014 2015 2016
in 2011 in 2015
The SOGC clinical The RCOG guidelines The RAMZCOG A crossborder International experts Council on Patient The CNGOF appointed a
practice and audit committee. Women's Heal algorithm action in obstetrics, Safety in Women's steering committee to
obstetrics Peer review of Committes team with hematalogy, and Health Care. define que stions for
committee guidelines by including representatives anesthesiology Guidelines experts, The experts
Eepesent tives representative;  from obstetrics, committee comprises  reviewed the literature
from obstetrics, from obstetric:  anesthesiology, representatives from o answer questions
anesthesiology, general and critical care. anesthesia, obstetric, raised. Experis
hema tology, blood practice, blood bank, family com prised obstetricians,
semnvice, Jehovah's consumer practice, nurse, and anesthesiologists, and
Witness organization, groups, and midw ifery societies midwives. Conflicts of
and midwifery. midwifery. interest were de scribed
The volume of Minor PPH: EEL 500-  EBL = 500 mL. EBEL = 500mL Active bleeding Cumulative blood EBL = 500 mL. Severe
EBL that causes 1000 mL. Moderate Severe PPH: within 24 h =1000 mL within loss of 21000 PPH: EBL 1000 mL
hemodynamic PPH: EBL 1000=2000 EBL 21000 after delivery. 24 h after birth mL or blood loss
instability mL. Severe PPH: mLOR Clnica Severe PPH: EEL  that continues accompanied by
EBL =2000 mL? signs of shock =1500-2000 despite the use of signs and symptoms
0OR Clinical signs of mL or EBL = initial measures af hypovolemia
shock 150 mL/min or including frstdine within 24 h of
EBL =50% of uterotonic agents delivery
the circulating and uterine

wolume within 3h  massage



Table 2. Patient Blood Management Recommendations in National swd International Obstetric Socleties’' Postpartum Hemorrhage Guidelines

RAIZCOG—

Austalla, New
Baland

Transfusion
Indications

REC

Plasma

PLT=

ACOG—LUSA

The extent of
blood loss
Is significant

and ongoing,

especially if

vital signs are

unstab ke

Replacement
for oxygen
carrying
capacity not
for valume
replacement

Mot discussed

Mot discussed

S0GC—Canada

Mot discussed

Mot discussad

Mot discussed

Mot discussed

RCOG—LK

Blood loss =1000 mL and Blod siould be
continuing to bleed or

clinical shock

Therapeutic goal =

Hb =8 g/dL. If fully
crossmatched blood
is unavailable, in

an emergency, Use

Q-negative RhD-

negative blood. If the
ABO and rhesus group
is known, use ABO and
D Eroup compatible
uncrossmatched blood

Therapeutk: goal = PT <
1.5= mean control, PTT
< 1.5% mean control,
Transfuse 4 units FFP
for every 6 units of RBC
or if FT/APTT = 1.5x
normal. For “relentless”
bleeding, gve upto 1 L

FFP empirically.

Therapeutic goal PLT
count =75 = 10%/L
Transfuse platelets if
PLT count < 50 = 109 /L

conslered early

to retore oxygen-

carnng capacity

Regues 4 units
RBCr other
localy agreed
volune, Consider
grouj specific or
Q-neative RAD-
negaive blood
early

Thera peitic goal =
PT/ATT <1.5x
norml and INR
£1.5 Transfuse
FFP 5 mL/kg if
MR 1.5

Thera peitic goal =
PLT ount = 50 =
10% , Transfuse
1 adit “dose”
PLT iPLT count
<50 100/L

D-A-CH—Gearmany,
Austria, Switzerland
Transfuse according
to clinical picture.
Blod loss & often

underestimated

Mo specific
recommendations

for RBC
transfusion.

Therpeutc goal =
Hb level betwean 2

and 10 g/dL

FFP =20-30 mL/kg
is recommended

to correct a
coagulation
dizorder

Thera peutic goal =
PLT count = 50 =
10%L. No specific
recommendations
for PLT transfusion

Mational
Intematlonal Expert  Partnership for
PanelF Matemal Safety
To maintain Mot discussed
circulating blood
volume and tissue
oxygenation if

initial treatment
unsuccessful with
ongoing blood loss
=1000 mL

Mot discussed Transfusion
protocols are
recomme nded
that allow
EMErgency
release of

blood products.

Emergency
release
products
can include
Onegative
RBCs or type
specific RBC
AB plasma can
be provided as
an emergency
release
product.
Although no
specific advice
is given, the
bundle makes
reference o
fixed-ratio
transfusion
regimens and
the use of
coagulation
POC testing
Mot discussed

Mot discussed

Mot discussed (for
patients without
inherited PLT
function disorders)

CNGOF—France

Indications for specific
blood compaonents
were described for
PPH management
after vaginal delivery

RBC transfusion based
principally on dinical
signs of PPH severnty,
without necessarily
waiting for laboratory
test results. Maintain
Hb level =8 g/dL

If severe PPH or
coagulopathy, FFP
can be gven without
awalting Bboratory
resufts

Order PLTs early to
maintain PLT count
=80 x 10%L




Table 2. Continued

ACOG—LUSA SO0GC—Canada
Fibrino gen Mot discussed  Not discussed
replacement
therapies
Masshve Mot discussed Mot discussed
transfusion
protocol

Pharmacological Mot discussed  Not discussed

agents"”

RWila Cannct be
recommended as
part of routine

practice

Role
undetermmined

RANZCOG—
Australla, New
RCOG—LUK Zealand
Transfuse cryoprecipitate  Therapeutic goal
if fibrinogen <1 g/L. For = fibrinogen
‘relentless” bleeding, =1 g/L.

give up to 10 units (2
packs) cryoprecip tate

Transfuse 3-4¢
cryoprecipitate if

empirically fibrinogen <1 gfL.
Consider early as

DIC often present

Mot discussed An MTP is described®

Tranexamic acid 1
g over 10 min
then 1 g over
8 h if massive
transfusion
protocaol activated

Artifibrinolytics not
recommended

Only recommend, Consider if

after consulting an uncontrolled

hematologist, for hemorrhage in

patients with life- a salvageable

threatening patient, failed

hemormage. Fibrinogen surgical or

level should be =1 g/L radiological

and PLT count should measures to

be =20 x 10%L before control bleeding

RVlla k& given AMD adequate
blood component
replacement
AMD pH =7.2,
temperature
=34°C

D-A-CHi—Geamnany,
Austia,, Switzerdand

Not d ecLussed

Not d ecLussed

If TEG or- ROTEM is

unavaiilable and
severee PPH (see
Table :1): give 2 g
of tramexamic acid
with filbrinogen

conceentrate (2-4 g)

As a lastt resort

(90 pgg/kg bolus,
if hermaorrhage
persissts repeat
after 20 min),
only iff pH27.2,
fibrinopgen

level ==1.5 g/L,
tempesrature
=35°C2, PLT =50
* 10%4/L, and
hyperffibrinoksis
has beeen excluded

Intemational Expert
Panel*

Can be considered
for fibrinogen
supplementation.
Maintain fibrinogen
concentration =2.0

gL

An MTP is
recommen ded
for the correction
of coagulopathy
for ongoing,
uncontrolled PPH
=2000 mL

In the eary treatment
of severe PPH,
administer
tranexamic acid
before fibrinogen
supplementation
{1 g, then repeat
1 g after 30 min
followed by a
1 g/h infusion).

For lifethreaten ing
PPH, consider as
an adjunct to other
surgical treatments
(90 pg/kg bolus,
re peat if no clinical
response within
15-30 min).
Adequate levels of
PLT and fibrinogen
are essential.
Check and cormect
PLT and fibrinogen
levels before RYVlla
is gven

Natlonal
Partnership for
Matemal Salety
Monitor florinogen
levels and
replace with
cryoprecipitate

Yes: each unit to
establish its
own MTP

Mot discussed

Mot discussad

CNGOF—Fance

Thera peutic goal =
fibrinogen level
22 g/L. No clear
recommendation for
fibrinogen concentrate
or cryoprecipitate is
described

Mot discussed

Tranexamic acid may
be useful atthough
clinical value is
unproven. Use at
clinician d ecre tion.
Recommended for
PPH secondary to
refractory uterine
atony (1 g dose,
repeated if ineffective
after first dose). Not
recommended to
prevent PPH during
CcD

Mo evidence to support
recommending RVIla
for PPH prevention or
treatment Consider
only for uncontrolled
hemorrhage after
failure of corventional
treatment and
correction of PLT
levels and cther
hemostatic indices
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RANZCOG—
Australla, New
ACOG—USA S0GC—Canada RCOG—LUK Zealand
Cell salvage Cell savers Mot discussed Current evidence supports Consider cell
can be the use of cell salvage salvage where
considered in obstetrics appropriate
during
cesarean
delivery
Other patient Consider Mot discussed Special blood filters Consider patient's
blood autologous should not be used as previous
management transfusion they slow infusions. hermoglabin and
strategies for patients A maximumof 3.5 L blood wvolume when
with rare warmed crystalloid or assessing severity
antibodies. 1-2 L colloid may be of hemarrhage.
Iron and given while waiting for Other therapeutic
envthropoietin blood 1o arrive goals include:
may be base excess <—6;
useful in the lactate <4 mmal/L;
postpartum pH =7.2; cakium
pericd =1.1 mmol/L.
Tokerate permissive
hypotensian ( BP
B0-=100 mm Hg

systolic) until active
bleeding controlled

D-A-CH—Germany,
Austria, Switzerland

Mot discussed

Point-of-care testing
for coagulation,
such as TEG,
suggested for
coagulation
analysis. Other
therapeutic goals
inzlude: systolic BP
=80 mm Hg; pH =
7.2; temperaty e
=35°C; calcium =
0.8 mmal/L

Perform coagulation

National
Intermatlonal Expert  Parinership for
Panap Maternal Safety

Mot discu ssed Mot discussed

Establish a PPH
response team
including blood
bank

screen (including
PLT, PT, APTT, and
fibrinogen level)
when persistent
{ongoing) PPH is
declared. Assess
coagulation status
every 4560 min
until bleeding
controlled and
coagulation
defects corrected.
If available,
pointof

care testing can
also be performed

CNGOF—France
Mot discussed

Prevent severe antenatal
anemia with iron
supplements.
Laboratory man itoring
of coagulation
recommended . All
maternity units should
be associated with
a blood bank, and
practitioners should
be familiar with local
logistics to procure
blood products. Blood
should be available
within 30 min



Table 3. National Anesthesia and Transfusion Societies’ Recommendations for Transffusion

AABB—USA
Year RBC guidelines: 2012;
plasma guidelnes: 2010;
platelet guidelines: 2014
Ams RBC puidelines: “to focus

on Hb concentration
thresho s and other
clinical variables that might
frigger RBC transfusion.”
Plasma guidelines: To

help direct appropriate
transfusion of plasma

Did the guidelines Mo
have a section

with specific
recommendations

fior pregnant

women?

RBC A restrictive transfusion
strategy was
recommended (Hb trigger
between 78 g/dL)
for hospitalized patients.
Restrictive strategy in
hospitalzed patients
with preexisting
cardiovascular disease:
conslder transfusion for
symptomatic patients
ora Hb level <8 g/dL.
Transfusion decisions
should be influenced by
symptoms, as well as Hb
lew el

ASA—USA

2015

Improve the perioperative

management of blood
transfusion and adjuvant
therapies and to reduce
the risk of adverse
outcomes associated
with transfusions,
bleeding, or anemia

Obstetric patients

referenced in platelet
and cryoprecipitate
recommendations

transfusion strategy.
Justification for treating
Hb levels between & and
10 g/dL shoud take
into account rate/
magnitude of blood loss,
intravascular volume
status, signs of organ
iszhemia, and adequacy
of cadiopulmonary
reserve. Reassess REC
requirements after each
unit if possible

ESA—Europe®
2013

To identify patients
for whom the
perioperative bleeding
rigk is increased; to
correct precperative
anemia and patients’
tolerance to bleeding;
[to deliver] targeted
procoagulant
interventions to reduce
bleeding, morbidity,
mortality, and costs

Yes

Consider a restrictive RBC A target Hb level

between 79 g/dl is
recommended during
active bleeding; ESA
recommend s PPH
management by a
multidisciplina ry

team, predelivery risk
assessment, and early
recognition of severe
PPH

BCSH—UK
2015

To proivide recommendations
for the hematological
malnagement of major
hermormiage inany dinical
sitwation

Rate of RBC administration
guided by rate of blood
log:& and hemodyna mic
cormpromise. The aim is
to rmaintain an Hb level
thait supports adequate
cxyfEen delivery to tissues.
Hp:spitals should ensure
thatt emergency group
0 FRBC or groupspecific
REiC are available for life-
thre2 atening hemorrhage.

Until ggroup known use O RhD-
negiative units n females
<B0 Y

NBA—Australla
2015

To improve clinical
outcomes by avoiding
UNNEcessary exposure
to blood components.
“Three pillars" are
described: optimization
of blood volume
and red cell mass,
minimization of blood
loss, and optimization
of anemia tolerance

Yes. Patient Blood
Management
Guidelines: Module
5=0bstetrics and
Maternity. (Other
modu kes reviewed
critical bleeding/
massive transfusion,
perioperative, medical,
and critical care
settings)

Use of RBC is life-saving
for patients requiring
rrassive transfusion.
MTP use for critical
bleeding may reduce
the risk of morbidity/
mortality. For
nonbleeding patients,
consider single unit
RBC fransfusion,
followed by clinical
reassessment RBC
transfusion fora Ho <7

g/dL may be associated

with reduced mortality
but may not be required
for well-compensated
patients or whene
specific therapy is
available

AAGBI-UK
2018

To formalize guidance on the
clinical indications and
risks of transfusion, blood
conservation, and the
transfusion process

Yes

Transfuse RBC for major
hemarrhage (Eroup O
Rh-negative RBC should be
availablke and transfused
for lifethreatening
hemormage for women of
childbearing potential). An
Hb threshold = 7 g/dL is a
guide for REBC transfusion
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KPOBECEEPEFAIOI|HE TEXHOJOTHH ¥ KPOBECBEPETAIONIHE TEXHO,IOFHH B AKYIEPCKOI
2004 THHEKOJIOTrMMECKHX BOJIBHBIX NMPAKTHKE
Kanunuccire pexomenzaunn Kanmmyeckae PeKoMenjianne (nporum:l)
(mpoToKOa JeweHnn)
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minimum dose of 1500 iu

UmmyHornobynusx
Yenosexa
anTupesyc Rho(D)

FwnopPOY C/A




boAbLle YuTAUTE, Y4UuTEeChH!

a R’

A Mbl Bam nomoxemll!

al 131-1° I\



