Kdy podat transfuzi u kriticky
nemocneho?
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DO, = CO x(Hb)x SpO, x 1,34 + ( paO, x 0,0031)



“ Podil anemickych pacientt vstupujicich do intenzivni péce je aZz 60%, pricemz aZ u
1/3 z nich je Hb < 100 g/I. Riziko, Ze bude pacient transfundovdn stoupd s kaZzdym
dnem stravenym v intenzivni péci o cca 7%.”

Vincent J.L. JAMA 2002

“Prevalence anémie u kriticky nemocnych pacientl vstupujicich do intenzivni
péce dosahuje 65% a 97% pacientl dosahuje limitu anémie do 8 dnu od
hospitalizace. ,,

Holst L.B. Dan Med J. 2016

“Podani transfuze je 5. nejcastéji naduzivanou terapii v mediciné!!”

Leahy, Transfusion 57, 6, 2017



Kolego, usetril byste si tu okliku pres
obéhovy systém, kdyby jste tu krev
odsaval primo odtud...

Mehr Cartoons unter:
www.rippenspreizer.com







Estimatad frequency
Transfusion complications Comment
(event/no of transfusion)
INFECTIOUS
Human immunodeficiency virus (HIV) 1:2,:350.000
Hepatitis B virus (HBV) 1:350.000
Hepatitis C virus (HCV) 1:1.800.000 - 1:2.800.000
Human T-cell ymphotrophic virus (HTLV) 1:2.000.000
Clinical sepsis related to bacterial contamination 1:250.000 R un.d
pseudomonas species
NONINFECTIOUS (NISHOT)
Immune-mediated
Haemolytic transfusion reaction 1:10.000 - 1:50.000 Dueto IgM and IgG
Anaphylactic reaction 1:20.000 - 1:50.000 Associated with IgA deficiency
Graft versus host disease Very rare Immunocompromised patients
Nonimmune-mediated
Mostly related to ABO
“Wrong unit - wrong patient™ 1:14.000 - 1:38.000 Y
incompatibili

TRIM — transfusion-related modulation of immune system



Storage leasion

Celularni zmeény
* Deplece 2,3 — DPG

* Deplece ATP

* Snizeni deformability

e Zvyseni fragility

e Zvysena interakce s endotelem

Biochemické zmeény

* Snizeni pH

e Zvyseni K*

e Zvyseni hladina volného
hemoglobinu

* Imunomodulacni vliv






Review Article

Efficacy of red blood cell transfusion in the critically ill:

A systematic review of the literature*

Paul E. Marik, MD, FACP, FCCM, FCCP; Howard L. Corwin, MD, FACP, FCCM, FCCP
Crit Care Med 2008; 36 (9)

Nejednalo se o deleukotizovanou krev!

Seniori s AIM a
hematokritem < 30

‘ Y 2 00 -

42 of 45 studies 2 of 45 studies 1 subgroup in 1 study
Risks outweigh benefits Neutral Benefits outweigh risks
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The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 OCTOBEER 9, 2014 VOL. 371 NO. 15

Lower versus Higher Hemoglobin Threshold for Transfusion

in Septic Shock

RESULTS

We analyzed data from 998 of 1005 patients (99.3%) who underwent randomiza-
tion. The two intervention groups had similar baseline characteristics. In the ICU,
the lower-threshold group received a median of 1 unit of blood (interquartile range,
0 to 3) and the higher-threshold group received a median of 4 units (interquartile
range, 2 to 7). At 90 days after randomization, 216 of 502 patients (43.0%) assigned
to the lower-threshold group, as compared with 223 of 496 (45.0%) assigned to the
higher-threshold group, had died (relative risk, 0.94; 95% confidence interval, 0.78
to 1.09; P=0.44). The results were similar in analyses adjusted for risk factors at
baseline and in analyses of the per-protocol populations. The numbers of patients
who had ischemic events, who had severe adverse reactions, and who required life
support were similar in the two intervention groups.

Probability of Survival

1.0+
0.8
Lower hemoglobin threshold
0.6 ey T
= e
Higher hemoglobin threshold
0.4+
0.2
P=0.41
0‘0 | ] [ T I T ] | 1
0 10 20 30 40 50 60 70 80 90

Days since Randomization



JAMA | Special Communication

Clinical Practice Guidelines From the AABB
Red Blood Cell Transfusion Thresholds and Storage

Jeffrey L. Carson, MD; Gordon Guyatt, MD; Mancy M. Heddle, M5c; Brenda J. Grossman, MD, MPH; Claudia S. Cohn, MD, PhiD;
Mark K. Fung, MD, PhD; Terry Gernsheimer, MD; John B. Holcomb, MD; Lewis 1. Kaplan, MD; Louis M. Katz, MD; Nikki Peterson, BA;
Glenn Ramisey, MD; Sunil V. Rao, MD; John D. Roback, MD, PhD; Aryeh Shander, MD; Aaron A R. Tobian, MD. PhD

Recommendations

First Recommendation

The AABB recommends a restrictive RBC transfusion threshold in

which the transfusion is not indicated until the hemoglobin level is

7g/dL for hospitalized adult patients who are hemodynamicallysable,  Restriktivni trigger 70 g/
including critically ill patients, rather than a liberal threshold when the

hemogkobin level is 10 g/dL (strong recommendation, moderate qual-

ity evidence). For patients undergoing orthopedic surgery or cardiac 80 g/l u pa cie ntﬁ PO veI ké m
surgery and those with preexisting cardiovascular disease. the AABB L., ,
recommends a restrictive RBC transfusion threshold (hemoglobin level orto ped ickém vy kon u,

ufEEjdL: strong recommendation, moderate quality evidence). The ka rd ioc h iru rgl C k\'/C h pa cie ntﬁ 3
restrictive hemoglobin transfusion threshold of 7 g/dL i likely com- e

parable with 8 g/dL. but RCT evidence is not available for all patient kardiaku

categories. These recommendations apply to all but the following con-

ditions for which the evidence is insufficdent for any recommenda-

tion: acute coronary syndrome, severe thrombocytopenia (patients  Nedostatecnd data u pacientu s AKS
treated for hematological or oncological disorders who at risk of bleed-

ing), and chronic transfusion-dependent anemia.

JAMA 2016; 316 (19)
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Journal of
. Clinical Medicine IJI:'I\D@IJ

Article

Appropriateness of Allogeneic Red Blood Cell Transfusions
in Non-Bleeding Patients in a Large Teaching Hospital:

A Retrospective Study

Piotr E Czempik L2400, Dawid Wilczek 3, Jan Herzyk 31 and Lukasz J. Krzych 1

and some additional criteria. The overall incidence of RBC transfusions at our institution was 10.2 per
1000 patient-days. There were 216 (26.1%) RBC units appropriately transfused and 612 (73.9%) RBC
units that were transfused with no clear indications. The incidence of appropriate and inappropriate
RBC transfusions were 2.6 and 7.5 per 1000 patient-days, respectively. The most frequent clinical
situations when RBC transfusion was classified as appropriate were: Hb < 70 g/L plus cognitive
problems/headache/dizziness (10.1%), Hb < 60 g/L (5.4%), and Hb <70 g/L plus dyspnea despite
oxygen therapy (4.3%). The most frequent causes of inappropriate RBC transfusions were: no Hb

determination pre-RBC transfusion (n| yhje 1. Appropriate red blood cell transfusion clinical scenarios.

single-transfusion episode (n = 260); a
and Hb concentration >80 g/L (n=80] Clinical Scenarios

Hb'<6abg/L;

Hb = 70 g/L plus tachycardia and / or hypotension despite normal blood volume;

Hb < 70 g/L plus dyspnea and / or tachypnea despite oxygen therapy (aimed at SpOh 2 1007%);
Hb = 70 g/L plus problems with concentration /attention and /or headache and /or dizziness;
Hb = 70 g/L plus Scv20 * /Sv(h * < 55% and/ or lactate > 1.8 mmol/L;

Hb = 80 g/L plus coronary artery disease plus any sign/symptom of anemia;

Hb = 80 g/L plus acute coronary syndrome;
Hb = 80 g/L plus acute cerebral ischemia.

! Hemoglobin; © peripheral oxygen saturation; © central venous oxygen saturation; * mixed venous oxygen
safuration.




JAMA | Driginal Inuestigation | CARING FOR THE CRITICALLY ILL PATIENT
Red Blood Cell Transfusion in the Intensive Care Unit

* 3643 pacient(
« 233ICU

* 30 zemi

* 6 kontinentd

JAMA 2023; 330(19)

* 894 (25%) dostalo
alespon 1 transfuzi
* median 2 jednotky

* Nejvétsiincidence transfuze Afrika (45% pacientu)
* 33% transfuzi v Africe bylo indikovano s cilem

“zlepsit stav pacienta”

* Nejvice transfuznich epizod a podanych jednotek

Jizni Amerika

* Podil transfuzi spliujicich restriktivni trigger byl
nejvétsi v Severni Americe (89%) a Evropé (24%)

gers is presented in Table 3. Across all patients, the main stated
clinical reasons for transfusion were low Hb level in 81.8%, ac-
tive bleedingin 27.7%, and hemodynamic instability in 23.5%.

The main stated physiological triggers were hypotension in
42.2%, tachycardia in 27.4%, and increased lactate level in

17.8%. In 39.5% of transfusion events, no physiological trig-
ger was cited to support the decision to transfuse.

|i Frequency distribution of the median Hb level at time of transfusion

504

40-

30+

Mo. of ICUs

20+

104

ol— 1l

4 5 6 7 8 9 10 11 12 13 14
Median Hb level at time of transfusion, g/dL




(Fyziologicke) transfuzni triggery

* Nejcasteji hladina Hb
e Optimalné Hb + klinické symptomy
* |[dealné Hb + klinické symptomy (na ICU ?) + fyziologické triggery

* Fyziologicke triggery reflektuji DO, - VO, bilanci
* A-V O, diference
* 0, ER
* ScvO, (SvO,)
» Laktat ( vliv sepse, jaterni dysfunkce, katecholaminu, hyperglykémie...)



A-V O, diference

0, ER
ScvO, (SvO,)
Laktat

> 3,6 ml
>0,3
<70%

> 2 mmol/I

Hb < 8 g/dl

L J

Yes

Adequate CO
(CI> 2.4 Vmin m?; P(v-a)C0O, < 6 mm Hg; CRT <2 5)

+

Adequate oxygenation
(5a0, or 5p0, = 95%)

+

Mo fluid overload
(WCd = 20 mm; IVC collapsibility present)

Y

Yes

Exclude factors increasing VO,
(e.g. pain, anxiety, hyperthermia, thyroid storm, etc.)

Yes

Minimum 1 of available surrogates of DO,-VO,
balance abnormal
A-V 0_.. > 3.6 ml; O,ER > 0.30; SvO, < 65%;
5oviD, < 70%; lactate » 2 mmol/1”)

Y

Yes

Trial of hyperoxia

(target 5a0, or Sp0, 100%;

up to FQ,

target Pa, 200 mm Hg
= 0.60)

Y

Yes

All available surrogates of DO-VO,
balance abnormal

L)

Yes

Transfuse 1 RBC

L J

Reassess Hb concentration and all available
surrogates of DO VO, balance

Czempik, Hematology 2022; 18(5)



The A-V O,q4¢ was calculated on the day of study in-
RESEARCH (o WYL clusion as the difference between arterial oxygen content
(Ca0O,) and central venous oxygen content (CcvO,)
where:

Cheek for Ca0; = Sa0, x Hb x 1.39 4 (Pa0O, x 0.0031)

Using arterial-venous oxygen difference to
guide red blood cell transfusion strategy B

Alberto Fogagnolo''®, Fabio Silvio Taccone™®, Jean Louis Vincent®®, Giulia Benetto', Elaine Cavalcante?, CevOy = SevOy x Hb x 1.39 + (PevOs x 0.0031).
Flisabetta Marangoni', Riccardo Ragazzi'®, Jacques Creteur’®, Carlo Alberto Volta'® and Savino Spadaro’ ®

100 -©- Transfused
HR 0.51[95% CI 0.30-0.89], p=0.01 - Not transfused
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Methods: A prospective observational study including 177 non-bleeding adult patients with a Hb concentration of
7.0-10.0 g/dL within 72 h after ICU admission. The A-V O,y central venous oxygen saturation (ScvO,), and oxygen
extraction ratio (O;ER) were noted when a patient's Hb was first within this range. Transfusion decisions were made
by the treating physician according to institutional policy. We used the median A-V Q.4 value in the study cohort
(3.7 mL) to classify the transfusion strategy in each patient as “appropriate” (patient transfused when the A-V

Osgii > 3.7 mL or not transfused when the A-V Q.45 = 3.7 mL) or "inappropriate” (patient transfused when the A-V
Ooar = 3.7 ML or not transfused when the AV Ougp = 3.7 mL). The primary outcome was 90-day mortality.




a krev”

“Podanig ze je
kontr ansfuze”

Strategie jedné krevni
transfuze




@ ESC European Heart Journal (2023) 00, 1-52 ESC GUIDELINES

European Society htps:/doi.org/10.1093/eurheartjehad 191
of Cardiology

Tra n Sfu Ze a ACS 2023 ESC Guidelines for the management

of acute coronary syndromes
Supplementary data

12.1.3.5. Transfusion therapy

Regardless of bleeding complications, the need for blood transfusion is
NATIONAL BLOOD AUTHORITY assoclated with an approximately four-fold increase in early mortality
and a three-fold increase in death or Ml in ACS patients.” " *"* The na-
dir haemoglobin cut-off value mandating transfusion is not standardized
and varies across hns.pltals FANENT |y me ma]ﬂr*ut}r of studuﬂ investi-

AUSTRALIA

RECOMMENDATION - acute coronary syndrome

However, a transfusion or liberal transfusn:-n stratEg}r seemed to be as-
sociated with a significantly higher risk of 30-day death only at a nadir
haematocrit >25%.%'**'® Observations from the CRUSADE initiative

In ACS patients with a Hb concentration >100 g/L, RBC transfusion is not advisable

because of an association with increased mortality.
GRADEC

PRACTICE POINTS - acute coronary syndrome

in 44 242 patients with NSTE-ACS reported that, among patients
In patients with ACS and a Hb concentration <80 g/L, REC transfusion may be with_haematocrit <24%, transfusions were associated with a trend to-

associated with reduced mortality and is likely to be appropriate. (See PP1 and PP2).

In patients with ACS and a Hb concentration of B0 — 100 g/L, the effect of RBC

wards a reduction in in-hospital mortality in comparison to no transfu-
transfusion on mortality is uncertain and may be associated with an increased risk of

recurrence of M. Any decision to transfuse should be made with caution and based on sion {1 1 B Vs, 1 5 D%’ ad] UEtEd GR 0685 95% CI! n4 5_1 . DZ] In pﬂtl ents

careful consideration of the risks and benefits. (See PP1 and PP2). haematocrit = 25% 18 Ohservations from the CRUSADE inftiative
in 44242 patients with MSTE-ACS reported that, among patients
with haematocrit <24%, transfusions were associated with a trend to-
wards a reduction in in-hospital mortality in comparison to no transfu-
sion (11.8 vs. 15.0%, adjusted OR 0.68, 95% CI, 0.45-1.02). In patients
with haernatocrit between 25 and 30%, transfusions had a neutral




‘ Myocardial Ischemia and Transfusion

About MINT

The trial will enroll 3500 hospitalized patients diagnosed with myocardial infarction who are

anemic (have blood counts less than 10 g/dL) to receive either a liberal or a restrictive transfusion
strategy.

Patients assigned to the liberal transfusion strategy will receive a red blood cell transfusion
anytime there is a blood count less than 10 g/dL.

Patients assigned to the restrictive transfusion strategy are permitted to receive a blood
transfusion if the blood count is below 8 g/dL and the doctor believes it is in the patient’s best
interest. A transfusion will be strongly recommended if the blood count drops to less than 7 g/dL.
If the patient has symptoms of angina (e.g., chest discomfort described as pressure or heaviness)

that do not go away with medication, a blood transfusion will be ordered regardless of the blood
count.

Patients will be followed for 6 months to assess how well they are recovering from their heart
attack.

100 g/l vs.

80 g/l + nazor doktora
70 g/l

pri ischemické

bolesti




ORIGINAL ARTICLE

Restrictive or Liberal Transfusion Strategy in Myocardial Infarction and
Anemia

Jeffrey L. Carson, M.D., Maria Mori Brooks, Ph.D., Paul C. Hébert, M.D., M.H.Sc., Shaun G. Goodman, M.D., Marnie Bertolet, Ph.D., Simone A. Glynn, M.D., M.P.H., Bernard
R. Chaitman, M.D., Tabassome Simon, M.D., Ph.D., Renato D. Lopes, M.D., Ph.D., Andrew M. Goldsweig, M.D., Andrew P. DeFilippis, M.D., |. Dawn Abbott, M.D., et al., for
the MINT Investigators™

RESULTS A total of 3504 patients were included in the primary analysis. The mean (£SD) number of

red-cell units that were transfused was 0.7+1.6 in the restrictive-strategy group and 2.5+2.3 in the
liberal-strategy group. The mean hemoglobin level was 1.3 to 1.6 g per deciliter lower in the restrictive-

strategy group than in the liberal-strategy group on days 1 to 3 after randomization. A primary-outcome

event occurred in 295 of 1749 patients (16.9%) in the restrictive-strategy group and in 255 of 1755

patients (14.5%) in the liberal-strategy group (risk ratio modeled with multiple imputation for
incomplete follow-up, 1.15; 95% confidence interval [CI], 0.99 to 1.34; P=0.07). Death occurred in 9.9%
of the patients with the restrictive strategyand in 8.3% of the patients with the liberal strategy (risk

ratio, 1.19; 95% CI, 0.96 to 1.47); mvocardial infarction occurred in 8.5% and 7.2% of the patients,
respectively (risk ratio, 1.19; 95% CI, 0.94 to 1.49).

CONCLUSIONS In patients with acute myocardial infarction and anemaia, a liberal transfusion strategy

did not significantly reduce the risk of recurrent myocardial infarction or death at 30 days. However,

potential harms of a restrictive transfusion strategy cannot be excluded. (Funded by the National Heart,




POLICY BRIEF

THE URGENT NEED TO
IMPLEMENT PATIENT
BLOOD MANAGEMENT

* PBM = soubor postupu jejichz cilem je zvyseni a
udrzeni objemu autologni krve pacienta s cilem
vyhnout se nutnosti podani krevni transfuze a rizik s
tim spojenych



NATIONAL BLOOD AUTHORITY

AUSTRALIA

Patient Blood Management

Guidelines: Module 1

Critical
Bleeding
Massive
Transfusion

Patient Blood Management
Guidelines: Module 3

Medical

Patient Blood Management

Guidelines: Module 2

Periopéréﬁ(:g

Restriktivni transfuzni trigger

Strategie jedné krve

Vyuziti viskoelastickych metod pri
diagnostice a lécbée koagulacni poruchy
Minimalizace iatrogennich krevnich ztrat

Korekce anemie aktivaci hematopoezy



BLOOD MANAGEMENT

Improved outcomes and reduced costs associated with a health-
system—wide patient blood management program: a retrospective
observational study in four major adult tertiary-care hospitals

Michael E Lmhy.u"g Axel Hﬂﬁmnn,"s's Simon Towler,” Kevin M. Trentino,®
Sally A. Burrows,” Stuart G. Swain,® Jeffrey Hamdorf,*'® Trudi Gallagher,"''*
Audrey Koay,"' Gary C. Geelhoed,"""'* and Shannon L. Farmer™'?

Klinické vysledky:

ER Ry * Mortalita J 28 %
. » Délka hospitalizace J 15%
saonnd "'!"J * Infekéni komplikace J21%

* AIM/mrtvice J 31%

Tasmania I. ,_‘
Nejvétsi svetova PBM studie

Ekonomické vysledky:

N = 605 046 e 18,5 mil. USD uspora spojena s odbéry krve

e 80 mil. USD uspora spojena s transfuzi

* DalSi nevycislené Uspory spojné se snizenim morbidity

Volume 57, Juna 2017 TRANSFUSION 1347



/aver

* VZdy nejprve zhodnotit klinickou situaci (stabilni nekrvacejici pacient
vs. nestabilni krvacejici pacient)

e Jisté pouzivat restriktivni transfuzni triggery (70 g/I respektive 80 g/I —
vyjimkou jsou pacienti s akutnim koronarnim syndromem)

* |dealné mit vytvoren vicepolozkovy rozhodovaci algoritmus
» Aktivné zavadeét principy PBM (patient blood management)

e Opustit staré dogma “jedna krev zadna krev” a prijmout strategii
jedné transfuzni jednotky



Dékuji Vam za pozornost !




