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Vérvesztés csokkentése

* Vizsgalatra torténd vérvétel csokkentése
(ICU: 41 ml=nap!)
* Anticoagulalds keriilése/kontrollalasa

* Thrombocyta funkciot gatlo szerek
(aspirin, ticlopidin, NSAID..) kerulése

e Sebészeti vérveszteség csokkentése

* Vérzéscsillapitok alkalmazasa



Autotranszfuzio

Preoperativ vérgyljtés
(Preoperativ haemodilutio)
Intraoperativ vérgydujtes
Postoperativ vergyujtes



Erythropoietin

Serum erythropoietin levels in anemia
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This graph indicates the exponential relationship between
serum erythropoietin levels (EPO, milliUnits/mL, logarithmic
scale) and venous hematocrit (percent, linear scale) in normal
and anemic subjects without renal or chronic diseases. EFO
was assayed by either bioassay or radioimmuncassay.

Data from: Erslev Al, Wilson 1, Caro J. Erythropoietin titers in anemic,
nonuremic patients. 7 Lab Clin Med 1987; 109:429,

Gén: 7-es kromoszéman
34.000 dalton, glycoprotein

Epo szint novekedés kiiszob
haemoglobinja: 105 g/L

Reticulocytaszam N: 10 nap
Haemoglobin 1N: 2-6 hét



Renalis anaemia

* Erythropoietin (EPO) termelés — vese (maj)
* Csokkent EPO - progressziv anaemia
* EPO kezelés igazolt hatasa:

— Csokken a veseelégtelenség progresszioja
— Javul a bal-kamra funkcio, csokken a cardiovascularis
szov6dmeények gyakorisaga

— Javul az életmin8ség, a terhelhet6ség , a rehabilitacio,
csokken a korhazi apolasi id6

— Csokken a mortalitas



ESA alkalmazasa renalis anaemiaban

* Els6dleges terapiaja: ESA
— Hgb < 100 g/I, célérték: 100-110 g/
— Rendezett vashaztartas, egyéb hiany anaemia
kizarva/kezelve

— Kiloénos figyelem, ha az anamnesisben stroke, AMI,
malignus betegség, hypertonia

e Hatastalan
— Valédi vagy funkcionalis vashiany
— ACD tarsulasa
— Anti-ESA antitest



Dose response of EPO-induced correction of uremic
anemia
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Slope of the rate of increase in the hematocrit in patients on
maintenance dialysis given various doses (15 to 500 units/kg)
of erythropoietin (EPO) three times per week. The response is
fastest at the highest dose, but a gradual and adeguate rise

in hematocrit is achieved in most patients with 50 units/kg.
Data from Eschbach, W, Egrie, JC, Downing, MR, et al, N Engl ] Med

1987; 316:73.
UploDate



ESA sebészeti alkalmazasa

* Preoperativ autotranszfuzié

* Transzfuzids igény csokkentése

2011 update to the Society of Thoracic Surgeons and the Society of
Cardiovascular Anesthesiologists blood conservation clinical practice guidelines.

— Mtét elotti ESA + vasterapia
* Szivsebészet

* Preoperativ anaemia

* Jehova tanui

* Postoperativ anaemia rizikdja nagy



Kronikus betegséghez tarsuld
anaemiak (ACD)

e Pathogenesis
— Vvs termel6dés csokkenése a csontvel6ben
— Vvs életidd enyhe csokkenése

* Hypoproliferativ allapot okai
— Vas metabolizmus zavara — vas a makrophagban

— Erythroid precursorok fokozott apoptosisa a
csontvel6ben (IL-1B, TNFa - EPO receptor )

— Relativ EPO hiany (IL-1, TNFa, IFy - EPO termelésd, )

— Vvs élettartam csokkenés — fokozott
erythrophagocytosis



Infection,
inflammation,
malignancy

IL-1p

Decreased iron
absorption

ACD mechanizmusa

iron

Decreased
iron export

N

GI tract

IL-16
TNF-a

Increased
macrophage

Kidney

Inappropriate
erythropoietin
production

Reduced
erythropoiesis

A proposed mechanism for the
anemia of chronic disease (ACD) is
shown here. In the presence of
infection, inflammation, or
malignancy, the macrophage is
stimulated to produce interleukin-6
(IL-6) and interleukin-1 beta (IL-18),
which induce the production of
hepcidin by the liver. Hepcidin, in
turn, through its interaction with
the iron export protein ferroportin,
inhibits iron absorption from the
gastrointestinal tract and decreases
release of iron from macrophages.
Both effects lead to the reduced
plasma iron levels (hypoferremia)
characteristic of ACD. Inflammatory
cytokines such as IL-1B and TNF-

a reduce erythropoietin
production and the efficiency of
erythropoiesis, which are also

components of ACD.
LU_;:ToDafe.



ACD — labor leletek

Anaemia mértéke

— altalaban enyhe 100-110 g/I; <80 g/l (20%)
Normocyter normocrom — microcyter hypocrom
Abs.reticulocyta < 25 G/I

I cytokin (IL-6), I akut fazis fehérjék

J, Se-vas: & TBIC; N/ se-ferritin

N (80%)/ (20%) transferrin saturatio,

Magas hepcidin szint

Csontvel6: makrofag: N /1 vas, sideroblast



ACD — vashiany

Anemia
{Evaluate red blood cell indices / reticulocyte count)

Rule out other |

causes of anemia +
Determination of ferritin,
sTfR, and sTfR Index
Feritin <15 Feritin >15
or and
sSTIR > 21 nmol/L {1.55 mg/L) sTfR <21 nmol/L (1.55 mg/L)
or and
sTR Index > 14 (1.03) sTiR Index <14 (1.03)
Biochemical or clinical evidence Biochemical or clinical evidence
of inflammation or infection? of inflammation or infection?

4 v

] [

IDA ACD with IDA Rule out other ACD
causes of anemia

YES

Figure 3. Algorithm for the differential diagnosis of Anemia of Chronic Disease (ACD), Iron Deficiency Anemia (IDA) and Anemia of Chronic Disease with Iron Defi-
ciency Anemia (ACD+IDA).

Barry S. Skikne, Am. J. Hematol. 2011.



Transferrin receptor-ferritin index in anemic
patients

TFfR-F Index
({TfR/log Ferritin)
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This figure shows the transferrin receptor-ferritin index {TfR-F
index), the ratio of the serum TfR to the logarithm {base 10) of
the serum ferritin in iron deficiency anemia (IDA, red circles),
anemia of chronic disease (ACD, green squares) and those with
both conditions (IDASACD, blue triangles). Median values are
indicated by the horizontal bars. A wvalue of £1.0 suggests ACD,
while walues =2 suggest IDA or IDASACD.

Reproduced with permission from: Punnonen K, Ifala K, Rajamaki A.
Serum transferrin receptor and its ratio to serum ferritin in the diagnosis
of iron deficiency. Blood 1997; 89:1052. Copyright © 1997 American
Society of Hematology.



ACD — ujabb terapias lehetdségek

Anti-TNFa antitest
— |L-6 {/; anaemia javuldsa (RA)

Anti-IL-6 receptor antitest (tocilizumab)

— Akut fazis fehérjék {,; anaemia javulasa (Still
betegség)

Anti-hepcidin antitest

— EPO rezisztencia és anaemia korrekcioja
(allatkisérlet)

Erythropoietin

— EPO szint < 500 mU/ml (100 mU/ml)



ACD — kezelése

* ElsOdleges terapia: alapbetegség kezelése +
hidnyallapotok kizarasa/kezelése

* Masodlagos terapia: fentiek ellenére tovabbra is
tinetekkel jaré anaemia
— ESA (erythropoesis stimulating agent) (Grade 2B)
erythropoietin/darbapoetin +
kiegészitd vasterapia: transferrin saturacio > 20 %
ferritin > 100 ng/ml
haemoglobin célérték: max 120 g/I

 Harmadlagos terapia: fentiek ellenére tovabbra is
tinetekkel jaro anaemia: transzfuzio



Tumorokhoz tarsult anaemia

e Szoveti oxygenizacio csokkenése
— Csokkent kemo, radioterapias valasz

* Tumoros anaemia
— Alapbetegség
— Myeloszuppressziv kemo/radioterapia
— Kemoterapia okozta vesekarosodas (platina..)
— Egyéb: vérzés, hianyallapotok, relativ EPO hiany

* ElsGleges kezelés: tumor hatékony kezelése



Nem haematologiai tumorok
* ESA vagy transzfuzio?

— ESA szignifikdnsan csokkenti a transzfuzids igényt
— ESA szignifikansan noveli a thromboembolias rizikot

— ESA szignifikdansan noveli a hypertoniat, a
thrombocytopeniat/vérzést

— Valoszindleg javitja az életmindséget

— Noveli a mortalitast
* Thromboembolias rizikd novelése

 Tumok sejteken EPO-R — angiogenesis, tumor sejt
élettartam, terapia rezisztencia

* Non-EPO-R-medialt hatasok: endothel és thrombocyta
aktivacidé - neovasculogenesis



Controlled trials of an erythropoiesis stimulating agent (ESA) in patients treated with radiation therapy
or chemotherapy that were induded in the Glaspy 2010 meta-analysis[ll addressing the survival

impact of ESAs

Number of -
L Study number . 0dds ratio (95 percent CI)
Study publication AR Tumor type patients for disease progression*
analyzed*
Radiotherapy only setting
Henke et al, 2003* ENHANCE Head and neck 351 1.56 (1.01 - 2.39)
Overgaard et al, 2007** SE-2002-9001 Head and neck 513 1.77 (1.25 - 2.52)
(DAHANCA-10)
Machtay et al, 2007 RTOG-99-03 Head and neck 148 1.05{0.55 - 2.00)
PR29-03-046
Identified as unpublished EPO-GBR-7 Head and neck 300 1.02 {0.65 - 1.62)
in Glaspy et al, 2010%
Chemotherapy setting
Osterborg et al, 1996% MF4250 Hematological 144 1.20 {0.60 - 2.40)
Littlewood et al, 2001° EPO-INT-10 Solid/non-myelaid | 375 0.64 (0.40 - 1.02)
malignancy
Pronzato et al, 2002¢ EPO-INT-47 Breast 223 1.02 (0.46 - 2.28)
Vansteenkiste et al, 2002 | AMG 980297 SCLC and NSCLC 314 0.58 (0.30 - 1.11)
Hedenus et al, 2003* AMG 20000161 Hematological 344 1.08 (0.66 - 1.78)
Milroy et al, 2003 EPO-INT-49 NSCLC 424 0.90 (0.57 - 1.41)
Blohmer et al, 20048 AGO/NOGGO Cervical 250 0.61 (0,33 - 1.13)
EPO-GER-8
Vadhan-Raj et al, 2004%8 | PRO0-03-006 Gastric and rectal 60 1.01(0.35 - 2.94)
Chang et al, 2005 EPO-CAN-17 Breast 354 0.82(0.39 - 1.72)
Grote et al, 2005° N93-004 SCLC 224 0.85 (0.50 - 1.44)
Leyland-Jones et al, 2005* | EPO-INT-76 (BEST) | Breast 939 0.84 (0.64 - 1.08)
Osterborg et al, 2005° MF4467 Hematological 343 0.74 (0.44 - 1.25)
witzig et al, 2005 PR9S-27-008 Mixed 344 1.20 (0.75 - 1.91)
wilkinson et al, 2006e® EPO-INT-45 QOvarian 181 7.47 (0.95 - 58.54)
Engert et al, 20072 GHSG Hodgkin's 688 0.86 (0.33 - 2.24)
HD15EPO lymphoma
Moebus et al, 20072 EPO-GER-7 Breast 6432 1.05(0.75 - 1.48)
Aapro et al, 2008 BRAVE Breast 463 1.07 {0.82 - 1.40)
Pirker et al, 2008 AMG 20010145 SCLC 596 0.87 (0.52 - 1.40)
Strauss et al, 20085 MARCH Cervical 74 0.87 (0.32 - 2.33)
Thomas et al, 2008*% GOG-191 Cervical 109 1.02 (0.48 - 2.15)
Untch et al, 2008*2 PREPARE Breast 733 1.36 (0.97 - 1.91)

ESA: erythropoiesis-stimulating agent; BEST: Breast Cancer Erythropoietin Survival Trial; CI: confidence interval; DAHANCA-10: The
Danish Head and Neck Cancer-10; ENHANCE: Erythropoietin in Head and Neck Cancer; Epo: erythropoietin; NSCLC: non-small cell lung
cancer; PREPARE: The Preoperative Epirubicin Paclitaxel Aranesp; RTOG: The Radiation Therapy Oncology Group; SCLC: small cell lung
cancer.

* Data are from the Glaspy et al (2010) study-level meta-analysis of controlled ESA trials in the oncology setting that reported survival
data (these data are not from the ESA-product labels). Odds ratios were calculated using a random effects model. References listed
refer to those used for the Glaspy et al (2010) meta-analysis.

+ ESA oncology studies of concern described in the ESA-product labeling.

L As the Glaspy et al (2010) meta-analysis, updated publications have been made available for these studies.

< Studies in which disease progression was evaluated only as part of tumour assessment.

g Patients received chemotherapy and radiotherapy.

Reference: 1. Glaspy J, et al. BrJ Cancer 2010; 102:301.

Reprinted by permission from: Macmillan Publishers Ltd on behalf of Cancer Research UK: Aapro M, Jelkmann W, Constantinescu SN,
Leyland-Jones B. Effects of erythropoietin receptors and erythropoiesis-stimulating agents on disease progression in cancer. Br J Cancer
2012; 106:1249. htto:/fwww.nature.com/bic/index.html. Copyright @ 2012.




ESA ajanlasok nem hematoldégiai
tumorokban

2008 - EMA, FDA, ASCO/ASH, NCCN

Kurativ terapiat kapd, potencialisan hosszan tulélé betegek

kemoterapia okozta anaemiaja transzfuzioval kezelendé
2010 - ASCO/ASH

A beteg felvildgositasa, hgb <100 g/

Kurativ /palliativ_kemoterdpia

Target hgb nem ismert

Non-responder: max 6-8 hét

2012 - NCCN
Csak palliativ kezelésnél
Hgb < 100 G/I, target hgb nem ismert



Table 1. Indic

(REMS risk evalu

Indication
Chematherapy with curative
intent

Falliative chemotherapy

Cancer induced anasmia
{untreated patient)

Initiation

Hb level at initiation

Unstable patient
Iron supplementation
Type of supplementation

Initiation

NCCN

ESAs not recommended

Initiation of ESA therapy under
REMS guidelines using the
lowest dose necessary to avoid
transfusions

RBCT remain an option

ESAs not recommended
RBCT preferad

<10g/dl or reduction of 2g/dl
from baseline

=10g/dl if symptomatic or
high rizk patient.

RBCT recommended

Parerteral iron only

If functional iron deficieny is
present (femitin=800ng/ml and
transferrin saturation<20%,)

ESMO

ESAs are to be used with
caution

ESAs may be considered

ESAs not indicated due to an
increase in mortality especially if
target hemoglobin 12-14g/dl

<10g/dl to increase the Hb
level to<2g/dl or to stabilize Hb
level to avoid RBCT

Mot assessed

Parenteral iron therapy yields
a better increment than oral
therapy

If signs of functional iron
deficiency are present
(ferrtin<100ng/ml and
transferrin saturation<20%)

>0 guidelines.
ASH/ASCO

ESAs not recommended
though the term of curative
intent is subject to debate
Initiation of ESA therapy with
informed consent as to
potential risks,

RECT remain an option

Mot recommended

<10g/dl

In patients with Hb 10-12g/dl,
ESAS are to be used according
to circumstances and clinical
judgement.

FECT recommendead

Mot enough evidence to
favour parenteral over oral iron
supplementation

If sigrs of functional iron
deficiency are present,

Belgian Journal of Hematology Volume 3, Issue 3, September 2012



ESA alkalmazasa nem hematologiai tumorokban

Kemoterapia nélkul veszélyes, ndveli a mortalitast

Kurativ céld myeloszuppressziv kemoterapia mellett transzfuzié
adando

A kezelhet6 hianyallapotokat az ESA terapia megkezdése elGtt
korrigalni kell

Kemoterapia mellett, 100 g/L hgb alatt a lehet6 legkisebb
dozisban és a lehetd legrovidebb ideig kell adni, hogy a
transzfuzio elkeriilhetd legyen.

A hgb 120 g/L folé nem emelhet6 (cardiovascularis rizikdN)
15-20 % -ban a transzfuzio elkerulhetetlen
50-70 % emelkedik a hgb 100 g/L folé 8-12 hetes kezelés mellett

Hatastalan

— Valddi vagy funkcionalis vashiany
Sulyos csontvel6i tumoros infiltracio
EPO-t termel8 tumorokban (>500 U/I)
ACD tarsuldsa

Anti-ESA antitest



ESA alkalmazasa hematologiai
tumorokban

 Lymphoproliferative betegségek (lymphoma,
myeloma multiplex)
— Kemoterapia okozta anaemiaban
— Transzfuzios igenyt €s az anaemiat szignifikansan
csokkenti
— Fokozott thromboembolias kockazat thalidomid,
lenalidomide, doxorubicine, corticosteroid mellett

 Kis kockazatu MDS (EPO < 500 U/I)
— ESA + G-CSF



@ 2018 UpToDate, Inc. andfor its affiliates. All Rights Reserved.

Dosing guidelines for epoetin and darbepoetin in adults

Three times weekly dosing

Weekly dosing

Epoetin Alfa

Starting dose (adults):

Reduce dose by 25
percent if:
Withhold dose if:

Increase dose:

Discontinue if:

150 units/kg subcutaneously {SC) three times weekly

40,000 units SC

Hemoglobin reaches a level needed to avoid transfusion or increases =1 g/dL in any two-week period.

Hemoglobin exceeds 2 level needed to aveid red blood cell (RBC) transfusion; restart at 25 percent below the previous
dose when the hemoglobin approaches a level where transfusions may be required.

To 200 units/kg SC three times weekly, if response is not
satisfactory (rise in hemoglobin <1 g/dL after four weeks
of therapy and remains below 10 g/dL) to achieve and
maintain the lowest hemoglobin level sufficient to avoid
the need for RBC transfusion.

To 60,000 units SC weekly, if response is not satisfactory
(rise in hemoglobin <1 g/dL after four weeks of therapy
and ramains below 10 g/dL) to achieve and maintain the
lowest hemoglobin level sufficient to avoid the need for
RBC transfusion.

After completion of chemotherapy course, or if after sight weeks of therapy there is no response as measured by

hemoglobin levels or if transfusions are still required.

Weekly dosing

Once every three weeks dosing

Darbepoetin Alfa

Starting dose (adults):

Reduce dose by 40
percent if:
Withhold dose if:

Increase dose:

Discontinue if:

2.25 microgram/kg SC once weekly

500 micrograms SC every three weeks

Hemoglobin exceeds a level needed to avoid transfusion, or increases =1 g/dL in any two-week period.

The hemoglobin exceeds a level needed to avoid RBC transfusion; restart at 40 percent below the previous dose when
the hemoglobin approaches a level where transfusions may be requirad.

To 4.5 microgram/ka, if response is not satisfactory (no
reduction in transfusion requirements or rise in
hemoglobin by <1 g/dL after six wesks of therapy in the
absence of a RBC transfusion) to achieve and maintain
the lowest hemoglobin level sufficient to aveoid the need
for RBC transfusion,

M/ A

After completion of chemotherapy course, or if after sight weeks of therapy there is no response as measured by

hemoglobin levels or if transfusions are still required.




,Mualver” - elvarasok

* Azonnali elérhetd, elegendd legyen

* Hatékony oxygén szallito kapacitas,
volumen potlo hatas

* Fiziologias NO interakcio
* Ne legyen mellékhatasa
* |nfekciot ne kdzvetitsen
* Hosszu lejarati idg,

* Univerzalisan kompatibilis

e Koltséghatékonysag



Hemoglobin bazisu oxygén
carrierek (HBOC)

* El6zmények:

— 1667: Jean-Baptiste Denys, XIV.Lajos orvosa: sikeres
transzfuzio juh vérrel egy 15 éves kisfiunak

— 1967: Nauyn B kutyaba infundalt hemoglobin oldatot
* Forras:

— allat (szarvasmarha)

— ember
 ElBallitas:

— Stromatol valo megtisztitas

— Kémiai modositas: tetramer konfiguratio megtartasa
af dimer (malsuly 34.000) a vesén kiurilne



HBOC — tipusai

* Polymerizacio, kettGskotés

— Felezési id6 12-48 6ra

— Csokkent vesetoxicitas

— Jobb oxygenizacio — csokkent oygen affinitas
* Liposomaba zart haemoglobin:

— Hosszu felezési id6

— Liofilizalhatosag
 Rekombinans technoldgia

— E.coli—human hemoglobin gén



Perfluorocarbonok (PFC)

Fluorozott szénhidrogének (PFC)

Az oxygént és a széndioxidot is oldja, a
koncentracio egyenesen aranyos a gaz
kdrnyezeti nyomasaval

A gazzal nem lép kémiai interakcioba
Nem metabolizalodik

RES-ben atmenetileg tarolodik, eliminacio a
tudon keresztul

Felezési idO: plazma:3-5 ora, RES: 3-5 nap



2. generacios PFC készitmeények

Gyartastechnoldégia modositasa
— Emulsios cseppek méretének csokkentése

— Emulsio stabilitasanak novelése foszfolipidek,
tojassargaja hozzaadasaval

Magasabb oxygén szallité kapacitas
Gyorsabb kivalasztas
Hosszabb tarolasi id6

Sikeres alkalmazas: szivsebészet, orthopedia,
traumatologia



HBOC és PFC készitmények

REMELT HATASOK KLINIKAI KORLATOK

e Kis méret - vvs szamara * Rovid felezési id6 — akut
nem hozzaférhet6 anaemia kezelése
helyekre is penetracio * PFC: magas kornyezeti
— Vasoocclusiv krizis oxygen igény — korhazi
— Tumor terapia — alkalmazas

radio/chemosensitivi
tas novelése



HBOC - melléekhatasok

Vasoconstrictio: NO megkotése, direkt periférias ideg hatas,
endothelin interakcid

Haemostasis: thr adhesio, aggregacio (NO,)
Gastrointestinalis mellékhatasok: hanyinger, hanyas,
diarrhoea, dysphagia, puffadds (NO )

Immunszuppresszio: allatkisérletes adatok
Vérkémiai optikai vizsgalatok zavarasa

Klinikai vizsgalatok

— Szignifikansan novelte az akut myocardialis infarctust és a

mortalitast, mely fliggetlen volt a klinikai indikaciotol és a
hasznalt HBOC készitmeénytol (natanson ¢, 1ama, 2008)

Jelenlegi helyzet: Hemopure (pél-Afrika, TRANSFUSION Vol.56, October 2016)



HEMOPURE

Alkalmazasa: ,bridge” terapia akut, klinikai tineteket okozo vagy
életveszélyes anaemia esetében, ha

— Vérkészitmény nem azonnal elérhet6

— Transzfuzio nem adhaté

Glutaraldehyde polymerizalt bovin Hgb (30-35 g Hgb/250 mL)

In vivo felezési id6: 19-24 ora

Dézis: induld: 2 E (500 ml);

Beaddsi sebesség: 4-8 ml/min, klinikumtdl figgéen moédosithatd
1 E hatasara 6-7 g/L Hgb emelkedés

Mellékhatasok: volumen expander, RR A, sargasag,
gastrointestinalis mellékhatasok, majenzim, lipaz M,
methhaemoglobinaemia



HEMOPURE ALKALMAZASI ALGORITMUS

Clinical problem = Standard medical care

o Brief hstory
e Focused clinzcal exam

l NoO YES

Anemia present or anticipated? Contraindications
e Physiological sgns and symptoms * Uncontrolled hypertension
* Biochemical markers * Known bovine Hb hypersensitivity
o Tissue perfiasion Systemic mastocytosis
o Pregnast and lactating women
l
llem-opwe. indicated Precauti
o Adult prgical patients who are - Age)&)m
acutely anemic 3 el
« To cdinmate, delay, or reduce the b e ing ’ac w
need for allogeneic RBCs P - per e ﬂ::n
I PAre is an o
o When RBCs are not avmlable colloid glasion expander)

lm Dosing

e Hb > 6 g/dL: One unit (250mL) of Hemopure followed by periodic infision to maintain
total hemoglobin (plasma Hb + RBC Hb) above 6g/dL

Hb < 6 g/dL: Two umts of Hemopare followed by periodic infusion to maantain total
hemoglobun (plasma Hb + RBC Hb) sbove 6g/dL

Assess need for additional unite after each infusion completed

Halfife = 19-24 hours

Recommended rate: 0.5 — 2 hour period (0.5 to 1g/minste = 4 to 8 mL/min)

Monitor fluad stati AR throughout treatment
Limit the administration of crystalloids and colloids prior to
Hemopure infusion to minimize hemodilution
Monitor and treat side effects
e Increased blood p itor BP frequently and treat with standard antihypertensive if

requared

o Flud overoad stop Hemopare infusion and consider diuretic therapy or vasodilator
medication to decrease pulmonary blood pressure.

* Pre - Bt i dmins jon of crystalloids and other colloids to minimize
the possibility of fluid overload

o Pulse aximetry may read low (5-10%) doe to normal Hemopure desaturation and/or
interference. Confirm with arterial blood gas or co-oximetry.

o Methemoglobmenia: if > 15% and p t symp ic, treat with b
e Hepatic 1 ALT, A?T&.hpﬂu(m!)
. Skm. app of skin and/or sclem due to hemoglobin
No tre is required
* GIT: 1 Esophageal and GIT th .| mmhryduemmtm:oondnhmdmgmlnmm
bdominal pain, 2, ing,, dinrrh , dysphagsa and fatul Treat with

untichobinesgi lf"‘

PRACTICAL INFORMATION

*  Room temperature stable for up to 3
years.

®  Must be used within 24 hours of
removing clear overwrap.

o [Intravenous mfision throogh central
or penipheral vein, uing standard
infusson set

* Do not use blood tramsfusion filter

o Do not administer any other
medication of solution using the same
o vt o ARy fie
to the Hemopure infosion bag

Laboratory interference

e  Hemopure's intense red colaration can
inferfere with lab tests based an
colorimetric/optscal methodologies,
and profein messurements

*  Hematoent MUST NOT be

calculated from total hemogloban
(combination of RBC bemoglobin and
Hemopure)

o Noother interference with hematology

* Nointerference with urinalysis testing
Results ARE generally accurate for:

* BUN, calciam, ionized calcium,
MCK-MB,MM
potassizm, and sodium

Results NOT usually accurate for:
o albumin, alkaline phosphatase, ALT,

Accurate results can be obtalned
with mederate levels of Hemopure
(1g/dL) for:
e cholesterol, CRP, lactate, LDH,
lipase, tropovan [, tropomin T
No interference 4 days after the last
infusion of Hemopure
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PFC- mellékhatasok

* Flu-like syndroma
— Cytokin hatas

* Thrombocyta segestratio
— Hepatospenomegalia
— Thrombocytopenia
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Culturing red blood cells from stem cells: a solution to
present and future challenges of transfusion medicine?
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Targeted erythropoietin selectively stimulates red
blood cell expansion in vivo

Devin R. Burril®, Andyna Vernet?, James J. Collins®<9, Pamela A. Silver**", and Jeffrey C. Way®
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