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Gorgonsïhideous monsters with hair of 

snakes

blood taken from

the right side 

could revive and bring 

the dead back to

life

blood from 

their left side 

was a lethal poison 

that killed instantly



Gorgonsïhideous monsters with hair of 

snakes

Allogenní krevní transfúze

pŚedstavovaly vĨznamnĨ

skok  ke sn²ģen² 

mateŚsk® mortality 

pŚi porodn²m krv§cen²

Neģ§douc² ¼ļinky 

a rizika allogenních  

krevních transfúzí



RIZIKA ALLOGENNÍCH TRANSFÚZÍ

I. Infectious Agents

Transfusion -transmitted disease for which donors are

tested*

Hepatitis B virus (HBV; 1970 surface antigen;

1986ð1987 core antibody); 2009 nucleic acid

Human immunodeficiency virus (HIV; 1985

antibody; 2000 nucleic acid)

Hepatitis C virus (HCV; 1986 ð1987 alanine

aminotransferase; 1990 antibody;1999 nucleic

acid)

Human T -cell lymphotropic virus (HTLV; 1988

antibody)

West Nile virus (WNV; 2003 nucleic acid)

Bacteria (in platelets only; 2004)

Trypanosomacruzi (2007 antibody)

Cytomegalovirus (CMV)

Syphilis

Hepatitis A virus (HAV)

Parvovirus B19

Dengue fever virus (DFV)

Malaria

Babesia sp

Plasmodium sp

Leishmania sp

Brucella sp

New variant Creutzfeldt-Jakob disease (nvCJD)prions

Unknown pathogens

II. Transfusion reactions

III. Medical errors: (e.g., patient misidentification andABO mismatch)

IV. Transfusion associated acute lung injury (TRALI)

V. Volume overload  (TACO)

VI. Iron overload

VII. Immunomodulation (TRIM)



PATIENT BLOOD MANAGEMENT

KONTINUÁLNÍ PROCES

SOUBOR VĊCE KROKŧ

ZAHćJENĩCH JIĤ PşEDOPERAĽNŌ A 

POKRAĽUJĊCĊ AĤ DO POOPERAĽNĊ P£ĽE



PATIENT BLOOD MANAGEMENT: 



PBM v porodnictví a gynekologii

The ñthree pillarsò of

PBM (NATA)  

preoperative erythropoesis be optimised + manage anemia

blood losses be minimised + optimize hemostasis

and tolerance to anaemia be

harnessed appropriately

(NATA consensus statement)

+ establish decision thresholds for transfusion

(PPH prevention + management) 



PBM  PORODNICTVÍ 

Peripartum Care  

Predicting Bleeding Risk

Reduce iatrogenic blood 

loss

Optimize hemostasis

Postpartum care

Manage anaemia

Antenatal Care  

Manage anaemia
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AN£MIE V TŉHOTENSTVĉ

- v tŊhotenstv² zvŊtġen² objemu 
plasmy (40 -45%)

-zvĨġen² hladin erytropoetinu

-zvĨġen² objemu krve a 
hemodiluce

Cut-off hladiny pro anémii v 
tŊhotenstv² jin®:

Hb < 110 g/l (WHO)

Mírná Hb 100ï110 g/l

StŚedn² Hb 70-99 g/l

Z§vaģn§ Hb < 70 g/l

ACOG BCSH guidelines:

An®mie v tŊhotenstv²

1. trimestr Hb < 110 g/l

2. a 3. trimestr < 105 g/l

Výskyt:

Å48.7 % Asie

Å46.3 % Afrika

Å25.8 % Evropa



AN£MIE V TŌHOTENSTVĊ: PşĊĽINY

deficit ĥeleza

-zvĪģen® poĥadavky na 

mnoĥstv² ĥeleza bōhem 

tōhotenstv² ð1000 mg Fe 

bōhem tōhotenstv² (RBC, 

rŨst plodu, placenta, krevn² 

ztr§ty bōhem vagin§ln²ho 

porodu) tj. 6,3mg/D

-bōhem laktace d§le 1 mg/D

-2 roky po porodu neĥ dojde 

k obnovō z§sob ĥeleza

nutriľn² deficit kyseliny 

listové a vitamínu B12

Nízké hladiny Hb jsou 

spojeny se zvĪģenĪm 

rizikem 

pŠedľasn®ho porodu, 

novorozeneckou 

mortalitou a 

infekľn²mi 

onemocnōn²mi 

(Filipppi et al. 2016)



AN£MIE V TŌHOTENSTVĊ: TERAPIE

×Terapie m²rn® a stŠedn² 

anémie Hb>80 g/l v 1. a 

2. trimestru p.o. ĥelezo

(80-100 mg/D) a kyselina 

listová 400 ug/D)  (1B)

×Pokraľovat 3 mōs²ce po 

normalizaci Hb k 

doplnōn² z§sob (1A)

Podání ESA mŨĥe bĪt zv§ĥeno u ĥen se stŠedn² a 

z§vaĥnou an®mi² nereaguj²c² na l®ľbu i.v. ĥelezem po 

konzultaci s hematologem (2C) 

¸ Podání i.v. ĥeleza u ĥen 

se z§vaĥnou an®mi² 

Hb<80g/l a po 34. týdnu 

tōhotenstv² (1B)

¸ Pod§n² i.v. ĥeleza u ĥen, 

u kterých selhala p.o. 

terapie (vzestup Hb 

niĥģ² neĥ 10-20 g/l 

bōhem 2-4 tĪdnŨ) nebo 

p.o. ĥelezo netoleruj² 

(1B)
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PREDICTING 

BLEEDING RISK

CMQCC PPH Risk Groups and 

Prenatal Pretransfusion Testing 

Recommendations

PBM PERIPARTćLNĊ P£ĽE



PBM PERIPARTćLNĊ P£ĽE

PREDICTING BLEEDING RISK:

¸ Dynamic platelet count decrease or a level less than 100 x 109/l
at the onset of labour, particularly if combined with plasma 
fibrinogen level less than 2.9 g /l, may indicate an increased risk 
of PPH.C

¸ We suggest assessing fibrinogen levels in parturients with 
bleeding, as levels less than 2 g/lmay identify those at risk of 
severe PPH. 2B

¸ At the beginning of labour aPTT and PT are of little predictive 
value for PPH. C

ESA guidelines: Eur J Anaesthesiol 2017; 34:332ς395



CELL SALVAGE ?



CELL SALVAGE IN OBSTETRICS?

RIZIKA CELL SALVAGE U RODIĽEK:

üAloimunizace rodiľky:cell salvage pŠ²stroj nen² 

schopen rozliģit mezi erytrocyty matky a plodu ð

cave Rh negativn² matky (vhodn® vyģģ² d§vky anti 

D imunoglobulinu (IgG anti -D)



CELL SALVAGE IN OBSTETRICS?

RIZIKA CELL SALVAGE U RODIĽEK:

üEmbolie plodovou vodou

Fet§ln² skvam·zn² bb. jsou nach§zeny v relativnō 

vysok®m mnoĥstv² v promyt®, ale tyto bb. nejsou 

pŠ²ľinou

V souborech pacientek u nichĥ byl cell saver pŠ²stroj 

pouĥit nen² referov§n ĥ§dnĪ pŠ²pad embolie plodovou 

vodou 



CELL SALVAGE IN OBSTETRICS?

üv ĥ§dn® studii nebyly z§vaĥn® komplikace

RIZIKO PşI POUĤITĊ CELL SALVAGE  U 

RODIĽEK SROVNATELN£ S RIZIKEM 

OSTATNÍ POPULACE
Cell Salvage in Onstetrics, Anesthesia & Analgesia, 2015



CELL SALVAGE IN OBSTETRICS?

Indikace Cell salvage 

pŠ²stroje v tōhotenstv²:

Placenta previa

Placenta accreta

Ruptura dōlohy v A

Abrupce placenty

Abnormality placenty

Cell salvage v tōchto indikac²ch 

ăhigh-risk casesò:

Autotransfúze 36 -100 % 

pacientek vyhnutí se 

allogenní transfúzi

!Y/9t¢h±!¢9[bº .9½9t92bh{¢N twhCL[Υ ½±#¿9bN ¦ wh5L29Y { 
VYSOKÝM RIZIKEM KRVÁCENÍ A PODÁNÍ TRANSFÚZE 



CELL SALVAGE IN OBSTETRICS

The American College of Obstetricians and Gynecologists: 

currently endorses consideration of cell salvage for postpartum hemorrhage 

American Society of Anesthesiologists:

recommends consideration of cell salvage in cases of postpartum 
hemorrhage when banked blood is not available or when the patient 
refuses banked blood

ESA guidelines:

Cell salvage is well tolerated in obstetric settings, provided that precautions 
are taken against rhesus isoimmunisation. C

We suggest that using perioperative cell salvage during caesarean section 
may decrease postoperative homologous transfusion and reduce 
hospital stay. 2B

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

Eur J Anaesthesiol 2017; 34:332ï395



ONKO -GYNEKOLOGIE: IS AUTOLOGOUS SALVAGED 

BLOOD A VIABLE OPTION FOR PATIENT BLOOD 

MANAGEMENT IN ONCOLOGIC SURGERY?

ºEfektivita cell saveru:

review 75 randomizovaných studií 

prok§zalo, ĥe pouĥit² cell saveru 

redukuje o 21 % expozici allogenní krvi  

¸Detekce n§dorovĨch bunŊk v autologn² transf¼zi vytvoŚen® cell 
saverem ïpŚijatelnĨ bezpeļnostn² profil

¸Cirkuluj²c² n§drov® buŔky u pacientŢ s  n§dorovĨm 
onemocnŊn²m

¸Viabilita n§dorovĨch bunŊk v promyt® reinfundovan® autologn² 
transfúzi

PřIJATELNħ BEZPEĻNOSTNĉ PROFIL



CELL SALVAGE - ONKO -

GYNEKOLOGIE

ESA Guidelines:  

Cell salvage may reduce allogeneic transfusion in gynaecological

(including oncological) surgery. B

Eur J Anaesthesiol 2017; 34:332ï395



PBM PERIPARTÁLNÍ

ü Reduce iatrogenic blood loss

ü Optimize hemostasis

¸ UTEROTONIKA

¸ OVLIVNŌNĊ HEMOSTćZY

Antifibrinolytika

Fibrinogen

Faktor XIII

Aktivovaný rekombinantní 

faktor VII

Prothrombinový komplex  

(PCC)

Desmopresin



UTEROTONIKA

Prevence -sn²ĥen² krv§cen²

Oxytocin -¼ľinek do minuty, pŠetrv§v§ 10 minut

Oxytocin + ergometrin ðvyģģ² vĪskyt hypertenze + 

zvracení

Terapie

üFirst line:

Oxytocin -¼ľinek do minuty, pŠetrv§v§ 10 minut

Carbetocin ð¼ľinek do 2 minut ale trvaj²c² 1-2 

hodiny

üSecond line: Ergometrin



ANTIFIBRINOLYTIKA: TRANEXAMOVÁ KYSELINA

Tranexamová kyselina 
(EXACYL)

lyzinový analog inhibující 
aktivaci plasminogenu 



ANTIFIBRINOLYTIKA: TRANEXAMOVÁ KYSELINA

WOMAN TRIAL

po porodu ļasn§ aktivace 
fibrinolýzy

2010 ï2016: 20 060 ģen

TXA podávána u PPH

> 500 ml u vaginího porodu

> 1000 ml u c²saŚsk®ho Śezu

1. dávka 1g i.v. TXA 

2. d§vka 1 g i.v. TXA pŚi 
pokraļuj²c²m krv§cen² nebo 
obnovŊ krv§cen² do 24 
hodin  



ANTIFIBRINOLYTIKA: TRANEXAMOVÁ KYSELINA

ü Ļasn® pod§n² TXA vede u 
peripartálního krvácení k 
redukci ¼mrt² rodiļek pro 
krvácení (1,5 % TXA 
skupina vs. 1,9 % placebo, 
RR 0,78;) 

ü Nebyl zjiġtŊn vyġġ² vĨskyt 
trombembolických 
komplikac² (HĢT, PE, IM, 
CMP) ani orgánových 
selhání a septických 
komplikac² v TXA skupinŊ 


