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PATIENT

Patient Blood Management

Optimize erythropoiesis Minimize blood loss

Manage anemia

PREOPERATIVE

INTRAOPERATIVE

POSTOPERATIVE

¢ |[dentify, evaluate, and treat underlying
anemia

* Preoperative autologous blood
donation

* Consider erythropoiesis stimulating
agents (ESA) if nutritional anemias
ruled out/treated

Refer for further evaluation if necessary

Time surgery with optimization of
erythrocyte mass (note: unmanaged
anemia is a contraindication

for elective surgery)

Manage nutritional/correctable
anemia (e.g., avoid folate deficiency,
iron-restricted erythropoiesis)

ESA therapy if appropriate

Be aware of drug interactions
that can cause anemia (e.g., ACE
inhibitor)

Identify and manage bleeding risk
(past/family history)

Review medications (antiplatelet, anticoagu-
lation therapy)

Minimize iatrogenic blood loss
Procedure planning and rehearsal

Meticulous hemostasis and surgical techniques

Blood-sparing surgical techniques
Anesthetic blood conserving strategies
Acute normovolemic hemodilution
Cell salvage/reinfusion
Pharmacologic/hemostatic agents

Monitor and manage bleeding

Maintain normothermia (unless hypothermia
indicated)

Autologous blood salvage
Minimize iatrogenic blood loss
Hemostasis/anticoagulation management

Be aware of adverse effects of medications
(e.g., acquired vitamin K deficiency)

e Compare estimated blood loss with
patient-specific tolerable blood loss

* Assess/optimize patient's physiologic
reserve (e.g., pulmonary and cardiac
function)

Formulate patient-specific management
plan using appropriate blood conservation
modalities to manage anemia

Optimize cardiac output
Optimize ventilation and oxygenation
Evidence-based transfusion strategies

Maximize oxygen delivery

Minimize oxygen consumption
Avoid/treat infections promptly
Evidence-based transfusion strategies




PATIENT

PREOPERATIVE

INTRAOPERATIVE

POSTOPERATIVE

Identify, evaluate, and treat underlying
anemia

Preoperative autologous blood
donation

* Consider erythropoiesis stimulating

agents (ESA) if nutritional anemias
ruled out/treated

Refer for further evaluation if necessary

Time surgery with optimization of
erythrocyte mass (note: unmanaged
anemia is a contraindication

for elective surgery)

Manage nutritional/correctable
anemia (e.g., avoid folate deficiency,
iron-restricted erythropoiesis)

ESA therapy if appropriate

Be aware of drug interactions
that can cause anemia (e.g., ACE
inhibitor)

Patient Blood

Identify and manage bleeding risk
(past/family history)

Review medications (antiplatelet, anticoagu-
lation therapy)

Minimize iatrogenic blood loss
Procedure planning and rehearsal

Meticulous hemostasis and surgical techniques

Blood-sparing surgical techniques
Anesthetic blood conserving strategies
Acute normovolemic hemodilution
Cell salvage/reinfusion
Pharmacologic/hemostatic agents

Monitor and manage bleeding

Maintain normothermia (unless hypothermia
indicated)

Autologous blood salvage
Minimize iatrogenic blood loss
Hemostasis/anticoagulation management

Be aware of adverse effects of medications
(e.g., acquired vitamin K deficiency)

Management

Optimize erythropoiesis Minimize blood loss

T~

Manage anemia

e Compare estimated blood loss with
patient-specific tolerable blood loss

* Assess/optimize patient's physiologic
reserve (e.g., pulmonary and cardiac
function)

* Formulate patient-specific management
plan using appropriate blood conservation
wodalities to manage anemia

* Optimize cardiac o
e Optimize ventilation and oxygenation
* Evidence-based transfusion strategies

Maximize oxygen delivery

Minimize oxygen consumption
Avoid/treat infections promptly
Evidence-based transfusion strategies




PREDOPERACNI ANEMIE

Hb < 120 g/l ZENY
Hb < 130 g/l MUZI

®@Anémie : vyskyt - 10-12 %

ORTOPEDICKY pacient planovany op. vykon:

Vyskyt anémie: 35 %

(deficit zeleza 33 %, vitamin B12 12.3 %, kys. listova 3 %)

:44 % pacientu s fr. Kréku

CHIRURGICKY pacient: 28.7 %

Anémie pred operaci u pacienta
zvysuje perioperac¢ni morbiditu i mortalitu,

‘ zvysuje pravdépodobnost podani krevni
transfuze

Podani krevni transfuze - dale prispiva ke zvyseni morbidity
a mortality (45 % ortopedicky pacientt dostava transfizi)

castéjsi prijem na ICU, delsi doba hospitalizace




PREDOPERACNI ANEMIE
Hb < 120 g/l ZENY
Hb < 130 g/l MUZI

@ZELEZO

Sérovy ferritin

® SF< 30 ug/l a/nebo TSAT <20 % vysetreni GIT, malignita?

@ SF 30-100 ug/l a/nebo TSAT <20 % podani Zeleza p.o., i.v.

® SF > 100 ug/l a/nebo TSAT> 20 % vysetreni renalnich fci

@LEDVINY

Sérovy kreatinin, GF

® Abnormalni nefrologie

® Normalni vysetreni B12 a kys.
listova

@®@B12 a/nebo kys.listova

@ Normalni chron. onemocnéni? ESA

® Snizena podani B12, kys. listové

Diagnostika Terapie




MANAGEMENT PREDOPERACNI
ANEMIE

No

Hb < 12 g di”' for lemales
gdi for (emale & No action required

Hb < 13 gdl” for males

Yes

A

Evaluation necessary

Tron satus?

SF < 30 py litre SF 30100 pg fite ' SF > 100 pg liere' Serum croatinine
andior TSAT < 20% | |andior TSAT < 2% andior TSAT > 20% GFR

v A4 \j

GFR <60  GFR>60 ' » Vitamin B, ;

Rule out iron and or folic acid

deficiency
\J
Chronic Kidney
disesse Narmal Low
v A A
Iron deficiency Consider Folic acd and'or
Consider refermal to le relerral o vitamin B,
gastroenterologst 10 nepheologist therapy
rule out malignancy
A
Response |
£
4 ACI UAE MH MDS
) Al 2
Iron therapy s
(i) Oral iron in divided doses <
(1) LV iron i intolerance 10 oeal iron,
gastrointestinal uptake problems (hepeiding, AJ A\
or short timeline before surgery . Refer to
ESA thernpy hensatologist

Hb Hemoglobin

SF Serum Ferritin

GFR Glomerular Filtration Rate
ACH Anemia of Inflammation

UAE Undifferentiated Anemin of the Elderly

MDS Myelodysplastic Syndrome

ESA Erythropodesis Stimulating Agent

MH Malignant Hematology (e.g. chronic lymphocytic
leukermia)




PREDOPERAC

NI A

“MIE

Pacient Z.W. muz, 70 let Pacientka M.V. zena, 76 let
TEP levého kolene Akutni fraktura krcku leveho
ICHS femuru

Fi sini paroxysmalni ICHS

DM na PAD Hypertenze

HLP na statinech DM na inzulinoterapii
Hypertenze Predoperacni hemoglobin 78 g/l

Hypofunkce stitné zlazy

Predoperacni hemoglobin
102 g/I

ORTOPEDIE - TRAUMATOLOGIE

ORTOPEDIE -
AKUTNI VYKON




PREDOPERAC “MIE

NI A

Pacient J.K. muz, 58 let Fi sini na antikoag. ter
AAA Hypertenze
ICHS chron. Obezita
Hypertenze Predoperacni hemoglobin 82 g/l
DM na inzulinoterapii
CHRI Pacient D.L. muz, 50 let
Predoperacni hemoglobin 104 g/l Ca recti - zadni sténa v 5 cm
Tubulovilézni adenoca
Pacient J.J. muz, 75 let Suspektni meta plic
Stredné diff. tubularni adenoca Stp. chemoterapii VI sériich FOLFOX
recta Pfedoperacni hemoglobin 95 g/l
ICHS chron, difuzni hypokinéza EF
43 %

CHIRURGIE - GERIATRIE ONKOLOGIE




F\\’F DOPE ll“\/&\(\ JH rlm, AlE
R

I\‘ lf\\l Hll“*

CiA

Vyssi riziko krvaceni b -
P  Dg. typu anemie
béhem operace (prakticky lékaF +
hematolog)

Vysetreni ferritinu, Saturace
transferinu

+ Vysetreni KO 4-8 tydnu pred
operaci

« SPOLUPRACE chirurg,

prakticky lekar, hematolog, o
anesteziolog Chronické zanétlivé

onemochéni

Vitamin B12, Kyselina listova
Deficit Zeleza
Renalni insuficience

Chirurgicky pacient Chirurgicky pacient




PREDOPERACNI ANEMIE
CHIRURGIE

Suplementace Zeleza

PERORALNI ZELEZO

<% - je EFEKTIVNI: p.o.
substituce zeleza
signifikanté zvysovala
koncentraci hemoglobinu a
signifikantné snizovala
mnozstvi transfuzi béhem
chirurgie

(Okuyama colorectal ca 2005;
Lidder colorectal.ca 2007;
Cuenca TEP kolene 2007; Quinn
colorectal ca 2010 vs. Lachance
TEP kolene a kycle 2011
neprokazal)

< bezpecna a levna

% pomalejsi vzestup Hb
10g/l za_tyden, ale i
pomalejsi 11g/lza4
tydny
Andrews et al. 1997, TEP, Fe sulf

200 mg 3xD, 39 dnd’ vzestup 17,3
g/l colorectal ca

% po korekci anémie
podavani Fe cca 3 mésice
k suplementaci zasob
zeleza

**» doplnéni podavani
vitaminem C ke zvyseni
vychytavani Fe v duodenu

< NeZadouci ucinky GIT




‘g;‘» {D\' £ DOPERACNI ANEMIE

@INTRAVENOZNI ZELEZO - bezpecnéjsi preparaty
zavazneé vedlejsi ucinky
1:200 000 podani (kotze BJH

\1\\‘ HJHL

“’\\

- pri intolerance, nebo

neodpovidani na peroralni British Guidelines 2015)
terapii
- v pripadé kratké doby pred - benefity i.v. podani Fe

operaci mozno zvazit podani vyvazuji pripadné riziko
jedné davky i.v.

- jistéjsi dosazeni vzestupu @Vitamin B12 a kys
hemoglobinu . .
o listova
- rychlejsi e -
v avs - nutricni deficit, renalni
- masivnéjsi ineuf

Chirurgicky pacient Chirurgicky pacient




PREDOPRACNI ANEMIE

CHIRURGIE

Erytropoetin (ESA)
EFEKTIVITA

¢ Terapie erytropoetinem vede k
redukci poctu transfuzi s
vyjimkou pacientl s témér
normalnim hemoglobinem a
kolorektalnim karcinomem

(EJA Guidelines Kozek-Langenecker et
al.2013)

< pokud je ESA terapie podavana
méla by byt indikovana s terapii
Zzelezem k maximalizovani jejiho
ucinku

ESA + Zelezo i.v. zvysuje HB ale nebyl
zjistén rozdil ve frekvenci poop.

komplikaci a 30-denni mortalité oproti
terapii zelezem

(Shander A, et al 2012)

% Epoietin alfa 40 000 j podani 21-
14-7-1 den vedl ke vzestupu
hemoglobinu u ortopedickych
pacientu o 20 g/l (vék >65 let) a
18 g/l (pacienti < 65 let) (Bisbe et
al. 2004)

@®@Podavani ESA:

- 600 IU/kg 1x tydné po dobu 4
tydna (21,14,7 a den vykonu) je
stejné Uucinny a bezpecny ve
srovnani s dennim podavanim
(Goldberg et al)

- Vyssi davky 40 000 IU podavané 1x
tydné po dobu 4 tydn( se zdaji
byt efektivnéjsi nez nizsi davky -
20 000 IU (cheung et al)

- Kratsi doba pred operaci 300 1U/kg
po 10 dn( pred vykonem, v den
vykonu a 4 dny po vykonu i.v.
nebo s.c.




PREDOPERACNI ANEMIE
CHIRURGICKY PACIENT

Erytropetin (ESA)

BEZPECNOST vs. RIZIKO
<VYSSIi RIZIKO TEN

Multicentricka randomizovana studie:
sledovala vyskyt hlubokeé zilni
trombozy u pacientt podstupujici
operaci ve spinalni chirurgii.
Skupina s erytropoetinem méla
vysSi riziko hluboké zilni
trombodzy. Byla pouzita pouze
mechanicka tromboprofylaxe
(Stowell et al 2009)

Andrade et al. 1999 safety analysis,
dovolena farmakologicka profylaxe
TEN, erytropoetin nezvysoval riziko
trombotickych komplikaci oproti
placebu

Cochrane review erytropoetin u
kolorektalniho karcinomu nezvysoval
frekvenci trombotickych komplikaci
(Devon et al. 2009)

DOPORUCOVANA
FARMAKOLOGICKA PROFYLAXE
TEN

» Vzestup hemo%lobmu nad 110 g/l pri

terapii EPO byl spojen s vyssi
mortalitou a zavaznych
kardiovaskularnich komplikaci,
stejné jako CMP

DOPORUCOVANO PRI VZESTUPU
HEMOGLOBINU NAD 120 g/l
TERAP|I ERYTROPOETINEM
UKONCIT

< Epoetiny mohou stimulovat
rozvoj jakéhokoli typu
zhoubného nadoru




PREDOPRACNI ANEMIE
ONKOLOGICKY PACIENT

“*Anémie cCastda, vysoka mira
anemie u onkol. pac (ca EFEKTIVITA

tlustého streva, prsa) Erytropoetinu (ESA)
“ESA vede k redukci poctu

allogennich transfuzi, ale u
anemickych pacientu s
kolorektalnim karcinomem
se to neprokazalo

“*Meta-analyza studii s ESA u
siroké populace pacientu s
karcinomem ale prokazala,

. ze ESA terapie vede k

(Cochrane review - colorectal dukei all ich

cancer surgery patients: no reédukci attogennic

significant effect on proportion of ~ transfuzi
patients receiving allogeneic

. Gascon et al. Oncologist 2008
blood transfusion; Devon et al. 2009) ( ® )




PREDOPRACNI ANEMIE
ONKOLOGICKY PACIENT

BEZPECNOST
ERYTROPOETINU :

“*Meta-analyza 91 studii
shledala, ze ESA terapie k
lécbé anémie po
chemoterapii a radioterapii
vedla k redukci potreby
transfuzi a zlepseni kvality
zivota, ale celkové preziti
bylo horsi (toniaet al 2012)

ESA terapie muze zhorsovat
preziti pacientu s
karcinomem

ALE

Podani transfize
perioperacné zvysuje
riziko rekurence nadoru
po potencialné kurativnim
operacnim zakroku

ZVAZIT RIZIKO A BENEFIT

|: pacienti odmitajici
transfuzi a s alloimunizaci

+*Riziko TEN

“*Ukonceni terapie ESA pri
Hb > 120 - 130 g/1




CHIRURGIE
GERIATRICKY ONKOLOGICKYPACIENT

Pacient J.J. muz, 75 let

Stredné diff. tubularni
adenoca recta

ICHS chron, difuzni
hypokinéza EF 43 %

Fi sini na antikoag. ter
Hypertenze
Obezita

Predoperacni hemoglobin 82
g/l

+DG:

Anémie - deficit zeleza pri
krevnich ztratach z GIT?

»Terapie:

1. Fe substituce p.o. ev. i.v.

2. ESA!!! Onkologicky pacient

3. Transfuze predoperacné!!!?
nebo event. perioperacné?




ORTOPEDIE

Pacient Z.W. muz, 70 let

TEP levého kolene
GERIATRICKY PACIENT
ICHS

Fi sini paroxysmalni

DM na PAD

HLP na statinech
Hypertenze

Hypofunkce stitné zlazy

Predoperacni hemoglobin
102 g/l

+* DG anémie
UAE?

*» Terapie:

< Zelezo p.o. ev. i.v.

“» ESA: prevence TEN

% PFedope}}@m’ transfuze




PREOPERATIVE

INTRAOPERATIVE

POSTOPERATIVE

INDIKACE TRANSFUZE

Patient Blood Management

Optimize erythropoiesis Minimize blood loss

* Identify, evaluate, and treat underlying
anemia

* Preoperative autologous blood
donation

* Consider erythropoiesis stimulating
agents (ESA) if nutritional anemias
ruled out/treated

* Refer for further evaluation if necessary

* Time surgery with optimization of
erythrocyte mass (note: unmanaged
anemia is a contraindication
for elective surgery)

* Manage nutritional/correctable
anemia (e.g., avoid folate deficiency,
iron-restricted erythropoiesis)

* ESA therapy if appropriate

* Be aware of drug interactions
that can cause anemia (e.g., ACE
inhibitor)

¢ Identify and manage bleeding risk
(past/family history)

* Review medications (antiplatelet, anticoagu-
lation therapy)

* Minimize iatrogenic blood loss
* Procedure planning and rehearsal

* Meticulous hemostasis and surgical techniques
* Blood-sparing surgical techniques

* Anesthetic blood conserving strategies

* Acute normovolemic hemodilution

* Cell salvage/reinfusion

* Pharmacologic/hemostatic agents

* Monitor and manage bleeding

* Maintain normothermia (unless hypothermia
indicated)

* Autologous blood salvage
¢ Minimize iatrogenic blood loss
e Hemostasis/anticoagulation management

* Be aware of adverse effects of medications
(e.g., acquired vitamin K deficiency)

* Evidence-based transfusion strategies

e Avoid e — SRS O
* Evidence-based transfusion strategies

* Compare estimated blood loss with
patient-specific tolerable blood loss

* Assess/optimize patient's physiologic
reserve (e.g., pulmonary and cardiac
function)

* Formulate patient-specific management
plan using appropriate blood conservation
modalities to manage anemia

e Optimize ve . genation

* Maximize oxygen delivery
* Minimize oxygen consumption




RIZIKA PODANI KREVNi TRANSFUZE

I. Infectious Agents

Transfusion-transmitted disease for which donors are tested*
Hepatitis B virus (HBV; 1970 surface antigen;
1986-1987 core antibody); 2009 nucleic acid
Human immunodeficiency virus (HIV; 1985
antibody; 2000 nucleic acid)

Hepatitis C virus (HCV; 1986-1987 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)

Transfusion-transmitted disease for which donors are not routinely tested

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

Il. Transfusion reactions

lll. Medical errors: (e.q., patient
misidentification andABO mismatch)

IV. Transfusion associated acute lung
injury (TRALI)

V. Volume overload (TACO)
VI. Iron overload

Vil. Immunomodulation




INDIKACE TRANSFUZE

Transfuze

@ nezavisle zvysuje riziko
mortality

® Predoperacni podani
transfuze?

® Restriktivni vs. liberalni
strategie

@ Pokles Hb pod 70 g/l v poop.

obdobi vedl ke vzestupu
mortality (EJA guidelines)

® Restriktivni strategie (Hb
70-75 g/l) je dobre
tolerovana, je bezpecna,
vede k redukci
allogennich transfuzi

® Pokud je transfuze
nezbytna, je otazka zda
predoperacni podani je
lepsi nez intraoperacni?

Kotzé A British Committee for Standards in
Haematology Guidelines on The Identification
and Management of Pre-operative Anaemia BJH
2015

Chirurgicky pacient

Chirurgicky pacient




INDIKACE TRANSFUZE

CRITICAL REVIEW

Evaluation and management of anemia in the ddderly

TABLE lll. Five Key Clinical Trials of Bleod Transfusion in Adults

/ Deviation \
Hemoglobin Patients from transfusion Mean hemoglobin Participation of
Clinical setting {Ref) threshold (g/dlL) Age (yrs) transfused (%) protocol (%) at transfusion (g/dL) eligible patients (%)
Intensive care [89] 7 vs. 571=181 67 14 85=07" 4
10 58.1+=183 98 43 10.7 « 0.7
CT surgery [90] B vs. 586 =125 vs 78 1.6 9.1(9.0-9.2) 75
10 807 +125 78 0.0 10.5 (10.4-10.6)
Hip fracture repair [91) Bvs. 815+ 0.0 vs 41 9.0 19+086 56
10 818+88 a7 56 92+05
Acute upper Gl bleeding [92] 7 vs. NA 49 2.0 73+14 a3
9 NA 86 3.0 80=15
Symptomatic coronary Bvs 743 =M1vs 283 8 70=08 122
10 673138 NAY Y 93+79

\ artery disease (93]

* Average daily hemoglobin,
PNA, not available.




INDIKACE TRANSFUZE

Predoperacni a perioperacni transfuze

Restriktivni strategie je dobre tolerovana a vede
k redukci krevnich transfuzi o 34 %

STUDIE
- Nizka Gcast pacientu
41 % TRICC, 30 %TRACS,

- vyssi hodnoty hemoglobinu v dobé transfuze u restriktivni
skupiny: TRACS TT 80 g/l ale predtransfuzni Hb 91 g/l

- nizsi hodnoty Hb u liberalni skupiny




INDIKACE TRANSFUZE

Predoperacni transfuze:

% Podani transfuze neni ucelné pri hodnotée
hemoglobinu nad 100 g/l a naopak je prospéesnée
pri hodnoté hemoglobinu pod 60-70 g/l

% Presné stanoveni transfuzniho triggeru je
kontroverzni




INDIKACE PODANI PLASMY (FFP)

V soucasné dobe je jen velmi malo
indikaci k podani FFP




PATIENT BLOOD MANAGEMENT

PREOPERATIVE

INTRAOPERATIVE

POSTOPERATIVE

* Identify, evaluate, and treat underlying
anemia

* Preoperative autologous blood
donation

¢ Consider erythropoiesis stimulating
agents (ESA) if nutritional anemias
ruled out/treated

Refer for further evaluation if necessary

* Time surgery with optimization of
erythrocyte mass (note: unmanaged
anemia is a contraindication
for elective surgery)

* Manage nutritional/correctable
anemia (e.g., avoid folate deficiency,
iron-restricted erythropoiesis)

ESA therapy if appropriate

* Be aware of drug interactions
that can cause anemia (e.g., ACE
inhibitor)

Patient Blood Management

Optimize erythropoiesis Minimize blood loss

Identify and manage bleeding risk
(past/family history)

Review medications (antiplatelet, anticoagu-
lation therapy)

Minimize iatrogenic blood loss
Procedure planning and rehearsal

Meticulous hemostasis and surgical techniques
Blood-sparing surgical techniques
Ane ¢ i

Acute normovolemic hemodilution

ell salvage/reinfusion
Pharmacologic/hemostatic agents

Monitor and manage bleeding

Maintain normothermia (unless hypothermia
indicated)

Autologous blood salvage
Minimize iatrogenic blood loss
Hemostasis/anticoagulation management

Be aware of adverse effects of medications
(e.g., acquired vitamin K deficiency)

Manage anemia

e Compare estimated blood loss with
patient-specific tolerable blood loss

* Assess/optimize patient's physiologic
reserve (e.g., pulmonary and cardiac
function)

* Formulate patient-specific management
plan using appropriate blood conservation
modalities to manage anemia

* Optimize cardiac output
* Optimize ventilation and oxygenation
e Evidence-based transfusion strategies

* Maximize oxygen delivery

* Minimize oxygen consumption
Avoid/treat infections promptly
Evidence-based transfusion strategies



PREDOPERACNI PRISTROJOVA
AUTOTRANSFUZE AUTOTRANSFUZE

*Vede k predoperacni
anemii

Léeze pri skladovani
*Nelze vyloucit zaménu

*Cena vs. efekt

neni efektivni ‘ je efektivni




PRISTROJOVA
AUTOTRANSFUZE

CELL SAVER

*Vyssi porizovaci
naklady

‘Bezpecna
Efektivni

«Ztrata plasmy a
trombocytu - dilucni
koagulopatie,
trombocytopenie
Pouziti u nadorovych
onemocnéni?




ALTERNATIVY TRANSFUZE

AKUTNI ,
NORMOVOLEMICKA
HEMODILUCE (ANH)

*Neni léze ze skladovani
*Nehrozi zaména u pacienta

Efektivita je prokazovana - je
velmi dobre efektivni u operaci
s vetsi krevni ztratou (cévni
chirurgie, urologie, onkologicka
chirurgie)

RIZIKA MONITOROVANE ANH
JSOU EXTREMNE NiZKE OPROT!
JEJIMU BENEFITU




PREOPERATIVE

INTRAOPERATIVE

POSTOPERATIVE

PATIENT BLOOD MANAGEMENT

* Identify, evaluate, and treat underlying
anemia

* Preoperative autologous blood
donation

* Consider erythropoiesis stimulating
agents (ESA) if nutritional anemias
ruled out/treated

* Refer for further evaluation if necessary

* Time surgery with optimization of
erythrocyte mass (note: unmanaged
anemia is a contraindication
for elective surgery)

* Manage nutritional/correctable
anemia (e.g., avoid folate deficiency,
iron-restricted erythropoiesis)

* ESA therapy if appropriate

* Be aware of drug interactions
that can cause anemia (e.g., ACE
inhibitor)

Patient Blood Management

Optimize erythropoiesis Minimize blood loss

e |dentify and manage bleeding risk
(past/family history)

* Review medications (antiplatelet, anticoagu-
lation therapy)

* Minimize iatrogenic blood loss
* Procedure planning and rehearsal

* Meticulous hemostasis and surgical techniques
* Blood-sparing surgical techniques

* Anesthetic blood conserving strategies

* Acute normovolemic hemodilution

e Cell salvage/reinfusi
armacologic/hemostatic agents

* Monitor and manage bleeding

* Maintain normothermia (unless hypothermia
indicated)

* Autologous blood salvage
* Minimize iatrogenic blood loss

* Hemostasis/anticoagulation management

* Be aware of adverse effects of medications
(e.g., acquired vitamin K deficiency)

Manage anemia

* Compare estimated blood loss with
patient-specific tolerable blood loss

* Assess/optimize patient's physiologic
reserve (e.g., pulmonary and cardiac
function)

* Formulate patient-specific management
plan using appropriate blood conservation
modalities to manage anemia

* Optimize cardiac output
* Optimize ventilation and oxygenation
* Evidence-based transfusion strategies

* Maximize oxygen delivery

* Minimize oxygen consumption
Avoid/treat infections promptly
Evidence-based transfusion strategies



FARMAKA OVLIVNUJICI
HEMOSTAZU

Prothrombinovy komplex (PCC)
Antifibrinolytika

Desmopresin

Fibrinogen

Faktor XIlI

Aktivovany rekombinantni faktor VIl
Lokalni hemostyptika

N O O AN W N =




PROTROMBINOVY KOMPLEX

(PCC)

*Terapie vrozenych
poruch koagulace
Terapie ziskanych
poruch koagulace -
warfarin

«Akutni reverze ucinku
Xa inhibitoru
(rivaroxaban, apixaban)

Zadny efekt 4F- PCC u
dabigatranu (FEIBA)

Potencialni riziko
trombotickych
komplikaci

(0.9 % recent review
clinical studies)

351U/kg zlepsuje
parametry koagulace a
ma nizsi riziko TEN nez
50 1U/kg




ANTIFIBRINOLYTIKA

APROTININ

BART studie:

O néco ucinnéjsi v
redukci poctu transfuzi
ale vyssi riziko
mortality!

LYZINOVE ANALOGY -
EACA, TXA

TRANEXAMOVA
KYSELINA (EXACYL)

Traumata nizSi mortalita
TRAUMA PROTOKOLY

Krvaceni v porodnictvi

CABG: nizSi riziko krvaceni bez
zvyseni rizika komplikaci

Radikalni prostatektomie, fr.
kréku, TEP: snizeni poctu
transfuzi z 55 % na 34 % bez
zvyseni rizika TEN




DESMOPRESIN

- Von Willebrandova nemoc

- Ortopedie, spinalni chirurgie a kardiochirurgie
redukce perioperacniho krvaceni a potreby
transfuzi, bez vzestupu TEN komplikaci

(meta-analyza 38 randomizovanych studii:
Statisticky signifikantni redukce perioperacniho
krvaceni, potreby transfuzi bez signifikantniho rizika
zvySeni trombembolickych komplikaci)

- Dysfunkce trombocytu - ASA




FIBRINOGEN, FAKTOR XIII

«  Fibrinogen: kardiochirurgie
traumata
porodnictvi

« Xl zlepsuje hemostazu, pevnost krevni
zatky (GIT ca chirurgie, kardiochirurgie)

redukuje perioperacni krevni ztratu a
potrebu transfuzi?




REKOMBINATNI AKTIVOVANY

FAKTOR VII (NOVOSEVEN)
rkVila

Prima aktivace tkanoveho faktoru (TF)
Alternativné aktivace trombocytu a faktoru X
Riziko TEN komplikaci 2 % zejména
arterialnich — starsi pacienti, vySsi davky
(review trauma patients)

Hematologickée indikace

Off — label podani ZOK

kardiochirurgie, traumata, porodnictvi

Nova antikoagulanci — inhibitory faktoru

Xa, trombinu zejména u dabigatranu




PATIENT BLOOD MANAGEMENT

Patient Blood Management

Optimize erythropoiesis Minimize blood loss

w ¢ |dentify, evaluate, and treat underlying ¢ |dentify and manage bleeding risk
=> anemia (past/family history)
5 * Preoperative autologous blood * Review medications (antiplatelet, anticoagu-
e donation lation therapy)
a. » Consider erythropoiesis stimulating * Minimize iatrogenic blood loss
O agents (ESA) if nutritional anemias * Procedure planning and rehearsal
&l ruled out/treated
o » Refer for further evaluation if necessary
i
= * Time surgery with optimization of * Meticulous hemostasis and surgical techniques
g erythrocyte mass (note: unmanaged » Blood-sparing surgical techniques
anemia is a contraindication . : ;
) f lacti * Anesthetic blood conserving strategies
a or elective surgery) ; 2
®) e Acute normovolemic hemodilution
é * Cell salvage/reinfusion
= * Pharmacologic/hemostatic agents
=

g . nage nutritional/correctable * Monitor and manage bleeding

il (g.g.,davondhfolatg deficiency, * Maintain normothermia (unless hypothermia
é iron-restricted erythropoiesis) indicated)
i * ESA therapy if appropriate * Autologous blood salvage
8 - tBheata:’aat:ec:Lgema%g::w?;a(:lonsjéxcE * Minimize iatrogenic blood loss

i s, 5 X 2
inhibitor) g * Hemostasis/anticoagulation management
* Be aware of adverse effects of medications

2 (e.g., acquired vitamin K deficiency)

Manage anemia

e Compare estimated blood loss with
patient-specific tolerable blood loss

* Assess/optimize patient's physiologic
reserve (e.g., pulmonary and cardiac
function)

* Formulate patient-specific management
plan using appropriate blood conservation
modalities to manage anemia

* Optimize cardiac output
* Optimize ventilation and oxygenation
e Evidence-based transfusion strategies

* Maximize oxygen delivery

* Minimize oxygen consumption
Avoid/treat infections promptly
Evidence-based transfusion strategies



ZIVOT OHROZUJICiI KRVACENI

(ZOK)
Definice:

- ztrata objemu krve
béehem 24 hodin
(ekvivalent 10 TU
erytrocytu)

- ztrata 50 % objemu
krve béehem 3 hod

- pokracujici krevni
ztrata presahujici
objem 150 ml/min

- krevni ztrata v
lokalizaci vedouci k
ohrozeni zivotnich
fci (do CNS)

Zivot ohrozujici krvaceni
doporuceny postup
konsensualni stanovisko




ZOK KAZUISTIKA

Pacientka nar. 1931
OA: DM Il na inzulinu, HT

Operace pro infikovanou periprotetickou
zlomeninu femuru - planovana extrakce TEP
a implantace modularniho revizniho driku

Béhem operace krevni ztrata 1 000 ml
podana 4x EBR

Béhem operace zavazna obéhova nestabilita
nasazen noradrenalin ve vysoke davce

Na ARO prijata v tézkém sokovém stavu
Pokracujici krvaceni do drénu po operaci




ZOK KAZUISTIKA

Na ARO zivot ohrozujici krvaceni z operacni rany

. Dren klemovan, tamponada ortopedem, chirurgicky
obtizné resitelné

« Exacyl bolus 1g + kontinualné (4 g na 24 hod)

« Fibrinogen 8 g (pocatecni davka 2 g + 4 g)

« EBR 22x

« FFP 20x

* i.v. Kalcium

* Prothromplex (PCC) 1200 j

* Trombocyty

4. den pacientka extubovana hemodynamicky stabilni,
spolupracujici
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ZOK KAZUISTIKA

1. den
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1.94
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104
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2.53
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1.0
0.8

3.3

1.33




A 4

ZOK

. Optimalizace makrocirkulace

stabilizace preloadu, cave hypervolemie,
neinvazivni metody mereni hemodynamiky PICO
1B

. Tkanova perfuze

sledovani laktatu, deficitu bazi, Hb/Htc, rozsirena
hemodynamicka monitorace srd. vydeje a
dynamickych parametri hemodynamiky 1C

. Transfuze Hb 70-90 g/l
Restriktivni tranfuzni strategie




ZOK

ANTIFIBRINOLYTIKA
Tranexamova kyselina TXA 20-25mg/kg 1A

Desmopresin — von Willebrandova nemoc

PODPURNA TERAPIE
Normotermie 1B
pH korekce  1C
Kalcium! 2B




ZOK
KOAGULACE
Fibrinogen 25-50 mg/kg 1C
FXII  2C (aktivita <60 %) 2C

PCC 20-30 IU/kg pri pretrvavajicim
kKrvaceni a prodlouzenych koagulacnich
casech 2C

rFVila pro krvaceni, ktere nejde
zastavit a standardni terapie selhava
2C




ZOK KAZUISTIKA

Dren klemovan,
tamponada ortopedem,
chirurgicky obtizné
resitelné

EBR 22x HB 68..

FFP  20x apTT 48 INR
1.5

Fibrinogen 8 g
(pocatecni davka 2 g + 4
g)

Exacyl bolus 1g +
kontinualné (4 g na 24
hod)

i.v. Kalcium
Prothromplex 1 200 j
Trombocyty

Chirurgické reseni/
endovaskularni
metody

EBR : FFP 1:1
EBR : FFP : TRO
1:1:1

Plasma free koncept -

ROTEM




ZOK KAZUISTIKA

EBR 22x

FFP  20x

Fibrinogen 8¢
(pocatecni davka 2 g +
49)

Exacyl bolus 1g +
kontinualné (4 g na 24
hod)

i.v. Kalcium 1.75 ion
1.14

Prothromplex 1 200 IU
Trombocyty

TT 35stC.....36.3

pH 7.29

ANTIFIBRINOLYTIKA

Tranexamova kyselina TXA
20-25mg/kg

20 x 70 kg =1 400 mg
25 x 70 kg = 1750 mg
PODPURNA TERAPIE
Normotermie
pH korekce

Kalcium!




ZOK KAZUISTIKA

EBR 22x

FFP  20x

Fibrinogen 8¢
(pocatecni davka 2 g +
49)

Exacyl bolus 1g +
kontinualné (4 g na 24
hod)

i.v. Kalcium

Prothromplex (PCC) 1
200 1U

Trombocyty

KOAGULACE
Fibrinogen 25-50 mg/kg
25 x 70 kg = 1750 mg
50 x 65 kg = 3 500 mg
FXIII (aktivita < 60 %)
PCC 20-30 IU/kg pfi
pretrvavajicim
Krvaceni a
prodlouzenych
koagulacnich Casech
20 x 70 kg =1 400 IU

30 x 70 kg = 2100 IU




KAZUISTIKA PORODNICTVI

Pacientka - 32 let
- multipara

- 20 minut po narozeni ditéte
dychaci potize, hypotenze - volano ARO

o Inicialni lecba
. kyslik, infuzni terapie, efedrin

: revize dutiny delozni bez znamek akutniho
krvaceni

: uterotonika

. pacientka se hemodynamicky stabilizuje,
dobra oxygenace




KAZUISTIKA PORODNICTVI

po 30 minutach - zavazné krvacent,
hemorhagicky sok

« Tranexamova kyselina EXACYL 1g
 Fibrinogen 4 ¢

« EBR 8x

FFP 8x

« Katecholaminy - noradrenalin ve vysoke
davce

* Gynekolog - 3 téehotenstvi - hysterektomie

Béehem 1 hodiny pacientka hemodynamicky
stabilni




KAZUISTIKA PORODNICTVI

ZOK - DIC embolie plodovou vodou
Mortalita 50 - 80 %

1. 1. faze - kardialni, plicni (dyspnoe, tachypnoe, hypotenze,
kardiogenni sok)

Latentni perioda 0.5-4 hodiny

3. Il. faze DIC (konsumpéni koagulopatie) - ZOK - vysoka
mortalita

E'l'?eﬂ"mbln 1.0 22 1.3 1.1

Antithrombin 109% 72% 64 % 55 %

D-dimers - Very high 183 6,08




ZOK PORODNICTVI

VCasné rozpoznani
Fibrinogen < 2 g/l
Trombocyty < 100
Prodlouzené aPTT, PT

Uterotonika — chirurgicka/endovaskularni
Intervence/ prokoagulacni terapie

Prokoagulacni intervence
Fibrinogen 1C

Tranexamova kyselina 1B ...1A
rFVlla jako posledni moznost 1B




ZOK PORODNICTVI

po 30 minutach - zavazné

krvaceni, L
hemorhagicky Sok Prokpagulacnl
Tranexamova intervence:
ky./se.lma EXACYL 1g Tranexamova
Fibrinogen 4 g kyselina

. EBR 8x

. FFP 8x Fibrinogen

. Katecholaminy - :
noradrenalin ve vysoké rEVila jakO
davce posledni moznost

. Gynekolog - 3 tehotenstvi 1B ale u embolie

- hysterektomie
plodovou vodou

Béhem 1 hodiny pacientka . .
'y pact efektivita sporna

hemodynamicky stabilni




A 4

ZOK

Endovaskularni intervence:

embolizace pro krvaceni z hornich Casti GIT po
selhani endoskopicke IeCby

embolizace pro krvaceni z dolnich Casti GIT jako
primarni terapie pro angiogram pozitivni krvaceni

embolizace jako terapie 1. linie u arterialniho
Krvaceni u pankreatitidy

EFEKTIVITA

Goal directed terapie koagulace s fibrinogenem a
PCC redukuje mnozstvi transfuzi u traumat,
kardiochirurgie, transplantaci jater

Cilena goal directed terapie koagulace rizena
ROTEM/TEG neni spojena s vyssSim rizikem TEN
komplikaci




Prevence — snizeni
perioperacniho krvaceni

«  Lyzinové analogy redukuji perioperacni
Krevni ztratu a tim potrebu krevni transfuzi
u velke chirurgie a traumat

cost-effective

« Efektivita rFVlla pro redukci potreby
transfuzi neni jednoznacné prokazana,
pretrvava riziko TEN proto doporucovana
restriktivni strategie

 CELL SALVAGE je jednoznacne efektivni
a doporucovan pro kardiochirurgii a
ortopedii 1A
mozné pouziti je i u tumoru GIT (rezim s
promytim)




A F R
Patient Blood Management

Optimize erythropoiesis Minimize blood loss

@ Predoperacné
@ Perioperacni moznosti
@ Pooperacni terapie

NATA guidelines
ESA guidelines

INTRAOPERATIVE ~ PREOPERATIVE

POSTOPERATIVE

* Identify, evaluate, and treat underlying
anemia

* Preoperative autologous blood
donation

* Consider erythropoiesis stimulating

agents (ESA) if nutritional anemias

ruled out/treated

Refer for further evaluation if necessary

* Time surgery with optimization of
erythrocyte mass (note: unmanaged
anemia is a contraindication
for elective surgery)

* Manage nutritional/correctable
anemia (e.g., avoid folate deficiency,
iron-restricted erythropoiesis)

* ESA therapy if appropriate

* Be aware of drug interactions
that can cause anemia (e.g., ACE
inhibitor)

.

.

Identify and manage bleeding risk
(past/gmily histor}?) A

Review medications (antiplatelet, anticoagu-
lation therapy]

Minimize iatrogenic blood loss

Procedure planning and rehearsal

Meticulous hemostasis and surgical techniques
Blood-sparing surgical techniques

Anesthetic blood conserving strategies

Acute normovolemic hemodilution

Cell salvage/reinfusion
Pharmacologic/hemostatic agents

Monitor and manage bleeding

Maintain normothermia (unless hypothermia
indicated)

Autologous blood salvage
Minimize iatrogenic blood loss
Hemostasis/anticoagulation management

Be aware of adverse effects of medications
(e.g., acquired vitamin K deficiency)

* Compare estimated blood loss with
patient-specific tolerable blood loss

* Assess/optimize patient’s physiologic
reserve (e.g., pulmonary and cardiac
function)

* Formulate patient-specific management
plan using appropriate blood conservation
modalities to manage anemia

* Optimize cardiac output
Optimize ventilation and oxygenation
Evidence-based transfusion strategies

Maximize oxygen delivery

Minimize oxygen consumption
Avoid/treat infections promptly

* Evidence-based transfusion strategies




Dekuji Vam za pozornost




CHIRURGIE
operace s predpokladanou vetsi
krevni ztratou

Pacient J.K. muz, 58 let

Aneurysma abdominalni
aorty

ICHS chron.
Hypertenze

DM na inzulinoterapii
CHRI

Predoperacni hemoglobin
104 g/

*DG:
nefrolog - CHRI?

Anémie neni tak zavazna, ale
predpokladame vétsi krevni
ztratu perioperacné (AAA)

s Terapie

1. Zelezo p.o. ev. i.v.

2. ESA ? Prevence TEN

3. PFedopera@@transf(Jze




ORTOPEDIE

Pacient Z.W. muz, 70 let

TEP levého kolene
GERIATRICKY PACIENT
ICHS

Fi sini paroxysmalni

DM na PAD

HLP na statinech
Hypertenze

Hypofunkce stitné zlazy

Predoperacni hemoglobin
102 g/l

+* DG anémie
UAE?

*» Terapie:

< Zelezo p.o. ev. i.v.

*» ESA: prevence TEN

o PFedope}}@ni transfuze




ORTOPEDIE - TRAUMATOLOGIE
akutni operacni vykon

Pacientka M.V. Zena, 76 let “DG: akutni vykon

Fraktura krcku levého

femuru ‘s Terapie
GERIATRICKY PACIENT 1. i.v. Fe predoperacne
ICHS 2.1.v. Fe + ESA?
Hypertenze Prevence TEN
DM na inzulinoterapii 3. Transfuze?
Pfedoperacni hemoglobin 78 Transfuzni trigger?

g/l




CHIRURGIE ONKOLOGICKY PACIENT
PO CHEMOTERAPII

Pacient D.L. muz, 50 let

Ca recti - zadni sténa v 5 cm
Tubulovildozni adenoca
Suspektni meta plic

Stp. chemoterapii VI sériich
FOLFOX

Predoperacni hemoglobin 95
g/l

+DG:

Anémie po chemoterapii?

»Terapie:

1.Zelezo p.o. event. pri
intoleranci i.v.

2. ESA - tumor!!! stp.
Chemoterapii!!!!

3. PFedoperaE@@ransf(Jze




