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Anemie

Anémie je dle WHO definovana jako pokles koncentrace Hb
pod 130g/ | u muzu a pod 120¢g /1l u zen ( vék, pohlavi, rasa)

Postihuje 25 % svetové populace, 50% hospitalizovanych
pacientl a az 75% gerontologickych hospitalizovanych

pacientU ( Ania BJ, Suman VJ, Fairbanks VF et al.Incidence of anemia

in older people: an epidemiologic study in a well defined population.J
AM Geriatric Soc 1997, 45(7): 825-831)




Anémie na ICU

» V dobé prijmu na ICU ma anémii 60-66% pacientu Vincenti
JL, Baron JF, Reinhart K, et al. Anemia and blood transfusion in
criticaly ill patients.JAMA. 2003, 288(12):1499-1507

» 3. den hospitalizace na ICU anemie u 90% pacientu
Gattinoni L, Chiumello D.Anemia in the intensive care unit: how big
is the problem? Transfus Altern Transfus Med. 2002 4(4):118-120

» 8.den hospitalizace na ICU anémie u 97% Thomas J, Jensen
L, Nahirniak S, Gibney RT. Anemia and blood transfusion practises in

the critically ill: a prospective cohort review. Heart lung.2010,
39(3):217-225




. . Table 1
.ardlovascular Critical Care Anemia in intensive care patients

Type Causes

Nutritional deficiencies Low iron levels
Low folate levels
Low vitamin B levels

Erythropoietin deficiencies Anemia of chronic disease
Renal insufficiency
Infection
LIM]A, BLLLD]NC, AND Endocrine disorders
_ L Drug reactions
BLOOD TRANSFUSION IN Toxins
: . ﬂ o . 1 abnormalities Thrombocytopenia
— Liver disease
CAUSES, RiSks, COSTS, Viral infection
Splenomegaly
AND NEW STRATEGIES e
By Michael T. McEvoy, RN, PhD, CCRN, NRP, and Aryeh Shander, MD Trauma
Surgery
stinal bleeding
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Fyziologicka odpoved’ organizmu na anemi

DO2=Ca02 X CO
CO =HR XSV

CaO2 =Hb x 1,34 x SpO2+ 0,003x p02
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DO2/ VO2 relationship ( dle Gutierez et _
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Membranes
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Fyziologicka odpoved’ organizmu na anémi

» Zvyseni srdecniho vydeje

‘viskozita ‘ ‘ afterload f preload

aktivace sympatického nervového systemu
4 HR a srdecni kontraktilita
zvysena spotreba kysliku myokardem




.ardjovascular Critical Care

Fyziologicka odpoved' na anemii

» Zvyseni 02 ER

Makrocirkulace

Redistribuce krevniho toku ( mozek, srdce ) -centralizace
obéhu

Mikrocirkulace
1> Pritok kapilaram 4 Prekapilarni spotfeba kyslik

Kapilarni recruitment : periferni vazodilatace x centralni
vazokonstrikce

‘ hematocrit nehraje roli na urovni mikrocirkulace - plasma
skimming hct asi 8,5%

A]CC AMERICAN JOURNAL OF CRITICAL CARE, November 2013, Volume 22, No. 6




.Eardiovascular Critical Care

Feature

Frequency

Anemia and blood transfusion in the intensive care unit (ICU)

Anémie x trasfuze RBC

>60% of ICU patients upon admission’
90% of ICU patients by day 3 in ICU®
97% of ICU patients by day 8°

Blood transfusion

20% to 62% of ICU patients receive 1 or more units
of blood***

Increased morbidity
and mortality

Associated with increased 90-day mortality in patients
with chronic obstructive pulmonary disease®

Associated with adverse outcomes in patients with
congestive heart failure, acute myocardial infarction,
and chronic kidney disease®™*

Associated with as much as a 40% increase in 30-day
morbidity®'

Associated with as much as a 38% increase in 30-day
mortalityss*’

Increased costs

Associated with >twice inpatient costs in patients with
chronic conditions’

Associated with increased length of stay in patients
with heart failure®

AJCC AMERICAN JOURNAL OF CRITICAL CARE, November 2013, Volume 22, No. 6

Activity costs are $522 to $1183 per unit of blood®
Associated with >2 day increase in length of stay per
transfusion®




Negativni dusledky
anémie Ci anemickeé
hypoxie

TRALI, TACO,

1 INFEKCE

7 ﬁH 4 MORBIDITA

*.
f . 9 MORTALITA




Transfuzni trigger

» Klinicky stav, klinicka situace ci laboratorni hodnota, ktera
je duvodem k podani transfizniho pripravku

» Hemoglobin jako transfuzni trigger : Allenovo pravidlo
10/30

» Fyziologickeé transfuzni triggery : jsou priznaky anemicke
hypoxie

globalni vs regionalni

TRICC, ABC, CRIT, SOAP restriktivni strategie v podavani
RBC




Fyziologicke transfuzni triggery

In clinical practice, the decision to transfuse is linked
to the hope of increasing oxygen transport to
tissues.Physiologic transfusion triggers should
progressively replace arbitrary hemoglobin-based
transfusion triggers. These physiologic transfusion
triggers can be based on signs and symptoms of
impaired global oxygenation or , even better, regional
tissue oxygenation .

Vallet B., Adamczyk S., Barreau O.Physiologic transfusion
triggers. Clin. anaesth.2007.21(17). 173-181




Fyziologicke transfuzni triggery

» Saturace smisené a centralni venozni krve (ScvO2 pod
60%)

» Elevace laktatu, metabolicka acidoza

» Hemodynamicka nestabilita ( navysovani vazop.podpory)
» Zmeny useku ST, nove vzniklé arytmie

» P300 latence




Saturace centralni zilni krve a smisenée
venozni krve

» Velmi uzitecny a snadno dostupny ukazatel globalni
tkanove perfuze

» Nahrazuje saturaci smisené zilni krve ( odpada nutnost
zavedeni plicnicového katetru)

» Optimalni hodnota : je 68-75%

» ScvO2 je 0 5 - 8 % vyssi nez SvO2 - sinus coronarius a
venae cordis minimae

» Spise sledovani trendu nez absolutni hodnoty v kontextu
klinického obrazu a dalsich parametru tkanové
hypoperfuze / tkanove dysoxie /

» hladina laktatu, pH a base exces



Vallet et al. Critical Care 2010, 14:213
http://ccforum.com/content/14/2/213
C, CRITICAL CARE

Table 1. The French recommendations for blood
REVIEW ransfusion in critically ill patients are based on a
recent consensus by the French Society of Intensive

Ven Ous Oxyg en satu rati ON as 4a p hyS | (OcCare Medicine (Société de Réanimation de Langue

f . . Francaise; SRLF) using threshold values for hemoglobin
tra NSTuUsion t” g g er (Hb) together with the clinical context to indicate blood

transfusion [8].

Benoit Vallet*, Emmanuel Robin and Gilles Lebuffe

L, . _ Threshold value of Hb (g/dl) Clinical context
» Srovnani mezi ScvO2 a Hb- based transusic S ——————I— p—
=3 / : ° ’ -0 - Ischemic heart disease
» 60 vysoce rizikovych pacientu obecne chir s i
» 53 z nich obdrzeli krevni transfuzi 8 : M
. evere sepsis
» Scv02 zvysen po podani RBC pouze u pacie , - Others

\

vstupnim ScvO2




( CRITICAL CARE

ScvO, <70% Scv0, =70%
SRLF Kruskal-Wallis
recommendations Yes (n=15) No (n=13) Yes (n=18) No(n=7) test (p <.05)
ScvO, preBT 574 [48.2-62.0] 58.0 [55.3-65.0] 76.9 [72.0-80.8] 75.7 [75.0-86.4] p < 0.001
ScvO, postBT 68.7* [63.0-75.6] 67.8* [60.7-72.0] 78.7 [70.0-84.2] 74,0% [65.0-76.7] p <001
Hb preBT 7417.1-79] 78[74-87] 75[7.3-8.1] 8.1[75-82] Ns
Hb postBT 9.4** [8.7-9.7] 10.0** [94-10.6] 10.1** [9.3-10.6] 9.8*[94-10.7] Ns
HR preBT 88 [78-20] 96 [93-120] 92 [85-105] 05 [81-112] Ns
HR postBT 92 [84-97] 95 [89-100] 89 [78-104] 96 [78-100] Ns
SAP preBT 118 [101-141] 130 [120-150] 128 [114-150] 130 [124-151] Ns
SAP postBT 133 [119-140] 120 [106-140] 141* [128-161] 140% [133-175]
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Snizeni saturace ScvO2 jako globalni
ukazatel DO2 a VO2 mismatch

Nad 68% Normalni hodnota

68- 50% 4 zvysena potreba 02 ¥ DO2

50-30% Vycerpana kapacita ERO2 , tkanova
dysoxie

Pod 30% Tézka laktatova acidoza, apoptdza

Priciny nizkeho ScvO2:
- Snizeni srdecniho vydeje

- Anémie




ER O2

» Potencionalni vyuziti ER O2 spolu s hemoglobinem jako
trigger pro podani transfuze

» 176 pacientu indikovanych CABG, 62 transfuznich epizod u
50 pacientu

» Hb a ERO2 pred, 15min po a 120 min * "transfuzni
epizode”’

» Zaver: 43 % ( 27/ 62) podany RBC pri normalnim ER 02

Potransfuzni ER O2 u pacientu se vstupnim ER 02 30%
nezménil, u pacienty se vstupné vyssim ER 02 doslo k
poklesu o0 5,2 - 7,8 %

Orlov D, O "Farrell R, McCluskey SA et al.: The clinical

utility of an index of global oxygenation for guiding red blood cell
transfusion in cardiac surgery. Transfusion, 2009, 49(4) 682-8




P300

» Kognitivni evokovany potencial ( ERP )

» P300 je nejlepe prostudovany ERP, vlna P300 poprvé
popsana Desmedt a Suttonem (1965)

» Volni a mimovolni detekce sporadickeho podnétu generuje
na skalpu elektrickou odpoved’ s pozitivni komponentou s
maximem odpovéedi v centro-parietalni krajine

» Vysetrovanému subjektu jsou prezentovany 2 podnéty
(vzacny-tercovy X casty-standartni )

» Tercovy podnét vyvola serii potencialu, P300 s nejvetsi
latenci

» Vyuziti v neurologii: Parkinsova choroba, Alzheimerova
choborba , demence s Lewyho téelisky




P300 latence a anemie????

» U zdravych dobrovolniki dochazi ke zpozdéni
P300( latence) , pokud podstoupi izovolemickou
nemodiluci

» P300 muze slouzit jako velmi citlivy ukazatel

neadekvatni oxygenace mozku weiskopf RB, Toy P, Hopf

HW, et al:Acute isovolemic anemia impairs central processing as
determitned by P300 latency.Clin Neurophysiol 2005, 116: 1028-1032




O podani transfuze rozhoduje?

» Pricina, délka anemie ( CHRI)

» Velikost krevnich ztrat ( zok, perioperacni krvacent,
moznost zapojeni adapt mechanizmu

>@ klinicky stav >
» Priznaky anemické hypoxie ( fyziologické transfuzni

triggery)

» Komorbidity( akutni koronarni syndrom, ischemie mozku,
michy, CHOPN)




Hemoglobin jako transfuzni trigger

» Dominantni transfuzni trigger

» Duvody : snadno ziskatelna hodnota, historické divody,
presna korelace mezi mnozstvim podané krve a zvyseni
koncentrace hemoglobinu

» Probléemy : idealni koncentrace hemoglobinu neexistuje,
velké interindividudalni rozdily, kazdy pacient velmi
rozdilna tolerance anemie

» Nerika nic o individualni toleranci anémie pacientem !!!!




Mirski et al. Cetical Care (2015) 19:202
DO1 10.1186/513054-015-0912y
C, CRITICAL CARE

REVIEW Open Access

Restrictive and liberal red cell transfusion
strategies in adult patients: reconciling clinical

data with best practice

Marek A Mirski', Sfeven M Frank', Daryl J Kor’, Jean-Louis Vincent” qnd. Dawvid R Holrpes i L
Current evidence suggets that in many clinical settings a restrictive RBC

tranfusion strategy is cost-effective, reduces the risk of adverse events
specific to transfusion, and introduces no harm "’

Implementation of restrictive, Hg based RBC transfusions in bleeding
patients -or those at high risk for hemorrhage -may be hazardous

In patients with ischemic brain, spinal cord, or myocardium, or in
debilitated patients requiring prolonged functional recovery, the optimal
Hb transfusion trigger remains unknown, but may be higher than for a
severe, restictive algorithm.




Fyziologicke transfuzni triggery

» Pohled na pacienta jako celek pri zvazovani podani RBC
» Anémie x anemicka hypoxie
» Podani RBC prisné individualni
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