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Taktika hrazeni krevnich ztrat v
prubehu anestézie

e Udrzeni euvolémie

— ,hemodynamicka optimalizace” zlepsSuje
fyziologické parametry, | trvani hospitalisace i pobyt
na ITU, | Cetnost komplikaci, mortalita?!

« Zajisténi tkanové perfuze a oxygenace tkani
— obnoveni ¢i udrzeni transportni kapacity 0
— udrzeni hemokoagulace
— podani trf vzdy pfinasi jistou miru rizika, 1 periop.
morbiditu i mortalitu — indikace? terapeuticky cil?
- Individualni p Fistup




Situace za anestéezie — planovana vs.
neplanovana operace

Operace

Planovana

Neodkladna/trauma

Rozsah oper.
traumatu

predpokladany, znamy

neznamy,
nepredpokladatelny

Zahajeni trf 1éCby

bez prodlevy mezi
pocatkem krvaceni a
zaCatkem lécby

proménliva prodleva mezi
pocatkem krvaceni a
zaCatkem trf

Stav obéhu

normovolemie, Sok neni

hypovolemie, Sok

Télesna teplota

|ze zabranit poklesu (?)

hypotermie Casta

Monitorace hemostazy

prabézné mozna

pozdni

Koagulopatie

predevsim |
koagulaénich faktoru

castd, obdoba DIC

LéCba koagulopatie

Uprava anemie, FFP a trombo
dle labor. nalezu (FFP zahy)

Uprava tkanoveé hypoperfuze,
hypotermie, anémie; trombo a
FFP dle labor. nalezu (trombo!)

Vox Sang 2005;89:123-127




Blood Loss in Surgical Oncology: Neglected Quality Indicator?

ELIJAH DIXON, mp, rresc, Facs,'* INDRANEEL DATTA, mp,' FRANCIS R. SUTHERLAND, mp, Fresc,”
AND JEAN-NICOLAS VAUTHEY, mp, Facs®

' Department of Surgery, Foothills Medical Centre, Calgary, Alberta, Canada
’Department of Surgical Oncology, The University of Texas M.D. Anderson Cancer Center, Houston, Texas

Quality indicators can be defined as “‘specific and measurable elements of practice that can be used to assess the quality of care”. Surgical blood
loss is one of the most significant perioperative predictors of patient outcome. Blood loss is a moedifiable quality indicator for oncologic cancer

surgery. Surgical oncologists need to alter their surgical technique to promote bloodless surgery and decrease the variability in reported bleod loss
and rates of blood transfusion.

e Tx pusobi imunosupresi, zvysuje morbiditu a
muze zhorsit dlouhodobé vyhlidky
onkologického pacienta

« Velikost peroperacni krevni ztraty = indikator
kvality

* Nutné prizpusobeni operacni techniky

J Surg Oncol 2009;99:508-512



Perioperative Blood Transfusion
and Postoperative Mortality

Context.—The risks of blood transfusion have been studied extensively but the
benefits and the hemoglobin concentration at which patients should receive a
transfusion have not.
Objective.—To determine the effect of perioperative transfusion on 20- and 90-
7 d n LOJ day postoperative mortality.
Design.—Retrospedive cohort studhy.

Setting.—A total of 20 US hospitals between 1933 and 1993,

Participants.—A total of 3737 consecutive hip fracture patients, aged 60 years
or older, who underswent surgical repair.

Main Outcome Measures.—Frimary outcome was 30-day postoperative mor-
tality; secondary outcome was 90-day postoperative mortality. The "trigger” hemo-
globin level was defined as the lowest hemoglobin level prior to the first transfusion
during the time period or, for patients in the nontranfused group, as the lowest he-
moglobin level during the time period.

Results.—Cwverall 30-day mortality was 4.6% (n=402; 95% confidence interval
[CI], 4 1%-5.0%); averall 90-day mortality was 9.0% (n=7388; 95% Cl, 8 4%-9 6%).
A total of 42% of patients (n=3699) received a postoperative transfusion. Amang
patients with trigger hemaoglobin levels between 30and 100 /L (8.0 and 10.0gfdL),
55 6% received a transfusion, while 90 5% of patients with hemoglakin levels less
than 80 g/l 8.0 g/dL) received postoperative transfusions. Fostoperative transfu-
sion did not influence 30- or 90-day mortality after adjusting for trigger hemaoglobin
lewel, cardiovascular disease, and other risk factors for death: for 30-day mortality,
the adiusted odds ratio (OR 1was 096 (95% Cl, 0.74-1 26, for 90-day mortality, the
adjusted hazard ratio was 1.08(95% Cl, 0.90-1.29). Similarly, 30-day mortality af-
ter surgery did not differ between thosewho received a preoperativetransfusion and
those who did not (adjusted OR, 1.23; 95% C, 0.81-1.89].

Conclusions.—Perioperative transfusion in patients with hemoglobin levels 80
g/l (8.0 gfdL) or higher did not appear to influence the risk of 20- or 90-day mor-
tality inthis elderly population .. At hemoglobin concentrations of less than 80 g/L (5.0
gfdl), 90 5% of patients received a transfusion, precluding further analysis of the
association of transfusion and mortality.

I+

Trf pfi Hb=80 g/l
neovlivnily 30- a
90denni mortalitu u
pacientu >60 let

JAMA 19932T9:190-205



TRICC: Hb 70-90 vs. 100-120 g/l

* Prospektivni random., 838 pac. z 25 center

Restriktivni Liberalni P
(1 Hb (g.IY) 857 107 £ 7 <0,01
Pocet trf ()) 2,641 56=x5,3 <0,01
MOD skore 10,7+ 7,5 11,8+7,7 0,03
Mortalita 30d. 18,7% 23,3% 0,11
Mort. hosp. 22,2% 28,1% 0,05

* Restriktivni skupina: ,lepsi“ preziti u APACHE Il <20 a

mladsich 55 let

N Engl J Med 1999,340:409-417




Is a Restrictive Transfusion Strategy Safe for Resuscitated
and Critically lll Trauma Patients?

Lauralyn Melntyre, MD, FRCPC, Paul C. Hebert, MD, MHSec, George Wells, PhD, Dean Fergusson, PhD,

John Marshall, MD, Elizabeth Yetisir, MSe, and M. J. Blajehman, MD,
for the Canadian Critical Care Trials Group

Liberal Group

Restrictive Group

Patisnt Characteristics in = 103) (n = 100} p-Valuss

Mortality rates, n (%)

30-day 9 (9) 10 (10} 0.81

60-day (N = 202) 10(10) 10 (10) 1.00

ICU & (6) 8 (8) 0.59

Hospital 10({10) 10 (10) 1.00
Organ failure and dysfunction

MODS (n = 202) 7.7 +/— 39 79 +/— 44 0.69

AMODS (n = 202) 0.6 +/— 3.8 0.0 +/— 44 0.29

MODS® adjusted for death 8.0 +/— 6.0 9.2 +/— 6.3 0.81

AMODS® - change in MODS adjusted for death 1.9 +/- 5.7 1.2 +/— 6.1 0.44
Length of stay

ICU (days) 10.2 +/— 8.7 9.8 +/— 8.1 0.73

Hospital (days) 33.7 +/—17.7 3.4 +/— 171 0.34
Transfusions during 1CU admission

Transfusions (units per patient) 54 +/— 4.3 23 +/— 44 <0.0001

Proportion transfused, n (%) 103 (100) 65 (B65) <0.0001
_ Average daily hemeglobin concentrations 1043 +/— 12.2 82.7 +/— 6.2 <0.0001
Proportion who developed infection, n (%) 13 (13) 8(8) 0.28
Physician non-adherence, n (%) 7(7) 3(3) 0.33

TRICC: Hb 70-90 vs. 100-120 g/l

J Trauma 2004; 57: 563 — 568



Transfuze u akutniho koronarniho sy

24112 pac., GUSTO llIb, PURSUIT, PARAGON, 10% dostalo trf,
starSi pac. a vice komorbidit

o Trf 1 30-denni mortalitu ((8.00% vs. 3.08%; P=0,001), IM (25.16% vs
8.16%; P=0,001) a umrti/IM (29.24% vs 10.02%; P= 0,001)

* Riziko u pac. s trf po korekci : umrti do 30d 3,94 (95% CI 3,26-4,75),
amrti 30d/IM 2,92 (95% CI 2,55-3,35)

1 umrti do 30 dnu po trf u pacientu s nadir htk > 0,25 (P=0,003)

010

— Trarsfusion
Mo Transfusion

0.0

0,08

0.0+

Proportion Curmulatve Mortality

0.02 1

Log-rank A<.001

Randormization & 10 15 20 25 30
Mo. at Risk Doary
Transfusion 2388 2356 2317 2274 2237 2021 2180
Mo Transfusion 21684 21408 21248 21162 21102 21082 20884

Nadir Hematocrit, %*
|
20 25 30 35 |
Adjus’[gadodds 1.50 (0.95-2.66) 1.13(0.70-1.82)168.64 (7.49-3797.69) 201.64 (10.2B-B273.85)
e Gl JAMA 2004;292:1555-1562
:,'I.. 4
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RVACENI - DOPORUCENY POSTUP

MR SUALNI STANOVISKO

rd

Nahrada erytrocytt je nedilnou soucasti postupt podpory krevniho

srazeni.

RSTVE ZMRAZENA PLAZMA (FRESH FROZEN PLAZMA = FFP)
Zakladni zdroj koagulacnich faktora.

Podanl indikovéno pfi klinickych znamkach krvaceni a abnormalnich para-
metrech krevniho srazeni.

Uvodni davka FFP by méla byt v rozmezi 10-20 ml/kg (cca 4-8 transfuz-
nich jednotek u 70 kg pacienta).

TROMBOCYTY

Podani indikovano pfi klinickych znamkach krvaceni a poklesu poc¢tu trom-
bocytl, nejcastéji uddvana cilova hodnota podani je 50 x 10°/1, u traumat
je ¢asto doporucovana cilova hodnota poctu trombocytd 100 x 10%1.
Jeden destickovy koncentrat z aferézy zvysi pocet trombocytd o 20-25
x 10%/1.

Kontrola poctu trombocytl je doporucovana cca za 1 hodinu po jejich
podant.

TRANSFUZNI PRIPRAVKY S OBSAHEM FIBRINOGENU

Podani indikovano pfi klinickych znamkach krvacenf a sou¢asném poklesu
fibrinogenu pod 1 g/l.

Uvodni davka fibrinogenu je doporu¢ovéna 2-4 g.

Pri nedostupnosti fibrinogenu lze pouzit transfuzni pripravky se zvysenym
obsahem fibrinogenu (kryoprecipitat).

KONCENTRATY KOAGULACNICH FAKTORU

Indikovany pfi znamém nebo predpokladaném deficitu koagulacnich
faktort.

WWW.csarim.cz

Rekombinantni aktivovany faktor VII (rFVIia)

Podani rFVlla je doporu¢eno u ZOK co nejdfive pfi selhdni standardnich
postupt nebo predpokladu jejich nedostatecné uc¢innosti s ohledem na
povahu krvéceni.

Predpoklady maximalni U¢innosti podani rFVIla:

fibrinogen > 0,5 g/I

Hb > 60 g/I

trombocyty > 50x10%/1

pH > 7,2

absence hypotermie
Ve stavech ZOK je doporucovéana Uvodni davka 100-140 ucg/kg i.v.,
u traumat je doporucena Uvodni davka 200 ucg/kg.
Pfi pokracovani krvaceni Ize zvazit podani dalsich davek rFVlla cca
100 ucg/kg, cbvykle ve 2-4 hodinovych intervalech.

Koncentrat faktort protrombinového komplexu

Obsahuje koagula¢ni faktory II, VII, IX, X.

Podani indikovano u pacientt lécenych antagonisty vitaminu K nebo u pa-
cientdl s krvacenim zpusobenym deficitem faktort, které preparat
obsahuije.

Podani koncentratu je spojeno s realnym rizikem trombotickych
komplikaci a mélo by byt konzultovano s hematologem.

m Uvodni doporu¢ovana davka je 20-25 Ul/kg (obvykle 1800 UI).

Pozn.: Uvadéné davky jsou vztaZeny na dospélého clovéka s télesnou hmotnostf cca 75 kg.



TRANSFUSION DE GLOBULES ROUGES HOMOLOGUES :
PRODUITS, INDICATIONS, ALTERNATIVES

* Doporuceni pfipravena expertnimi skupinami
« Transfuzni prahy
— 70 g.I'* u zdravych pacientu (zadny zjiStény chorobny
stav)
— 80 — 90 g.I't u pacientu se zjiSténym onemocnénim
kardiovaskularniho ustroji

— 100 g.I't u pacientu ktefi netoleruji nizsi
hemoglobinémii; za pfitomnosti akutniho koronarniho
syndromu ¢i zjevneho srde¢niho selhani NG

afssaps 7\

Recommendations (20/09/2002) Agence francaise de sécurité sanitaire

des prodoits de someé



Obéhova nestabilita,
Ldiurezy, | BE, | SvO,,
t laktacidemie, [IST,
RVMA

Anesthesiology &

The Journal of the American Society of Anesthesiologists, Inc.

Practice Guidelines for Perioperative
and Adjuvant Therapies

* , ..pres velké objem pisemnictvi publikovaného od mi
nemame informaci kdy pfesné ma byt transflize pod

« , ..aC se rada Klinickych studii zabyvala vlivem tran
vysledek stonani literatura nedefinuje transfazni p
nemocnych s vyznamnou krevni ztratou.

* Anémie (napf. <60 g.I't u mladeho, zdravého je
zvlasté vznikla-li nahle

e Trf neni obvykle indikovana, je-li Hb >100 g.I-1

— (oboji posuzovat s uvazenim oéekavané krevr /ztraty)

* Vrozmezi 60-100 g.I? je indikace trf zavisla

— na objeveni se znamek organové ischémie

— velikosti o¢ekavanych ¢i prubéznych krevnich ztrat (objem i rychlost)

— stavajici naplni cévniho recisté

— mife rizika komplikaci z nedostate¢né oxygenace (v€. nizké kardiopulmonalni
rezervy a zvySené spotieby O,)

erze doporuceni

0 prahu na
chirurgickych

e) je indikaci k trf,

Anesthesiology 2006;105:198-208



Transfuzni lécba zalozena na
laboratornich zjistenich

Crystalloids

Colloids

RBC

FFP/PCC

Pit

Hct < 21-24%
PT, aPTT > 1. 5xnormal

|l Pit < Sox10% 1™

1.0 15 2.0 2.5

Blood volume replacement

Br J Anaesth 2005:95:130-9



Prahové hodnoty Hb a klinické znamky — trf ERM je indikovana pfi
spinéni jediného kriteria.

Predpokladana je dostate¢na hloubka znecitlivéni, korekce
hypovolémie i pfedchozi tachykardie

Situation Patients fhigdl™") Circulation Myocardial ischaemia Py <32 mm Hg, O;ER>50%,
§¥o,<50%, decrease inVo,>10%

Intraoperative, ICU  All patients* Rel. tachycardia/hypotension’  ST-segment changes
>80 yr Rel. tachycardia/hypotension’  ST-segment changes
CAD Rel. tachycardia/hypotension’  ST-segment changes’
CvD Rel. tachycardia/hypotension’  ST-segment changes

Feverfhypermetabolism! Rel. tachycardia/hypotension’  ST-segment changes’

Br Med Bull 2004: 70: 15-28



Intraoperatively and
ICU in a Public/

Variable Evidence-Based Teaching Hospital
Physiologic transfusion trigger , .

Relative hypotension® Yes Yes Tl‘anSfl:I’ZHI pra_h;_/ m,a“
Relative tachycardia® Yes Yes zohlednovat klinické
New ST-segment depression Yes Yes znamky naruseni

>0.1 mv | celké ¢&i regionalni
New ST-segment elevation Yes Yes

N oxygenace.

=>0.2 mV . .
New wall motion abnormality Yes Yes Predpokladem jejich

(TEE, TTE) uziti je normovolémie
E"’Dz: mm Hg y c::gg {ﬁﬁ a dostatec¢na hloubka

xygen extraction rate, = = T
Svo,. % | gy =60 znecitlivéni.
Decrease in Vo,, % =10-50 =10

Hemoglobin-based transfusion

trigger, g/dL

In all patients’ <6 7
In patients =80 yrs 7—8
In patients with severe CAD or 8
CHF

In patients with Sao, < 90% 89
In patients with 7-8

fever/hypermetabolism
Possible future transfusion Prolongation of =20 msecs Crit Care Med 2006;

trigger: P300 latency (47) 34[Suppl.]:S102-8



Giving plasma at a 1:1 ratio with red cells in resuscitation: who
might benefit?

* Na zakladé dosavadnich pozorovani dopoucen pomér
ERM/CMP 1:1

Transfusion 2008:48:1763-65

Transfusion Management of Trauma Patients

 Zduraznéno omezeni privodu krystaloidu, zabrana
hypotermie a acidozy

* Dle soucasnych (neupinych) poznatku je optimalni
pomer ERM/CMP/trombo 1:1:1

Anesth Analg 2009;108:1760 -8



Vztah CMP/ERM a mortality

70 1 65%
60
50
40
30
20

34%

I )

(Low) 1:8 (Medium) 1:2.5 (High) 1:1.4
Plasma: RBC ratio groups

Mortality

104

J Trauma 2007:63:805-13



Damage Control Resuscitation — hemostatic
resuscitation: armadni praxe

* Rychlé identifikace a oSetfeni zdroje
krvaceni, vyhnout se reoperacim pro krvaceni

 Od pfijeti CMP
« ERM/CMP 1:1, trombo a kryoprecipitat
* Vysledek?
— | krystaloidu, krystaloidy/ERM 1,3+0,9 - 0,4+1,1;

ERM/FFP 2,3+1,8 - 1,3+2,3 - rychlejSi
normalizace INR

e (plna Cerstva krev ?)
o Casne uziti rfVila

World J Surg 2007;31:1055-1064



Ani 1:1:1 neni idealni ..!

Whole blood 500 mL

(Het 38 %500, Plis 150 E-400 K

Plasma coagnlation actsn fy 10009

'

150 ml anticoagulant added;, centrifuged

y

Y

N

1 Unit PREC
(333 mL, Het 254

N\

1 Unit Plasma
(275 b, coagnlation

1 Unit Platelets
(20 ol 3.5 = 1010 glts)

activity 309%)

'

/

Patient Receives 650 mL Auid:
Hist 204, Plts 82 K, 65% caagul atian activity

www.itaccs.com



[TAT] (ngll)

Viiv hypotermie a acidémie na
hemokoagulaci in vitro

QOO o - == === === e e e e e eeseeesssesasesaseeeeaae
Control
T S ra— M F .
e ypothermic
11 e LT T ey R
Addotic
¥

Combined

J Trauma 2005:58:1002-9



Use of antifibrinolytic therapy to reduce transfusion in patients undergoing
orthopedic surgery: A systematic review of randomized trials

« Z 283 publikovanych 29 metodologicky
bezchybnych

* Tranexamova kyselina, EACA, aprotinin

* Nizsi cetnost trf (RR 0.52; 95% CI, 0.42 to
0.64; P<0.00001)

* NizsSi krevni ztrata (-331 - -639 ml)

* Nezvysena pravdépodobnost TE prihod
(RR 0.95% CI, 0.80to 1.10, P=0.531)

Thromb Res 2009;123:687-696



Blood loss (ml)

PrasecCi model; PCC ucinny v Upravé koagulopatie i snizeni krevni
ztraty; zajimaveé porovnani s uc¢inkem CMP

1600 100

P=0.006 Saline ----
A Bone i ' 15 mikg™ FFP — —
® 40ml kg™ FFP—-—
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Br J Anaesth 2009:; 102: 345-54



Etficacy and Safety of Recombinant Activated
Factor VII in Major Surgical Procedures

Systematic Review and Meta-analysis of Randomized Clinical Trials

Marce Randeei, MD: Gluiseppe Isgra, MD: Glorgio Soro, MD: Daniela Conti, MD: Barbard De Toffol, MD

Objective: To investigate the efficacy and safety of re-
combinant activated factor VII (rF¥1la) treatment inpa-
tients undergoing major surgical procedures.

Deala Sovurces: Relevant studies were searched in BiohMed-
Central, CENTRAL, FubMed  and FubMed Central.

Study Selection: Cnly randomized controlled trials on
humans undergoing major surgery were included. Effi-
cacy was determined as the rate of patients recelving allo-
geneic packed red blood cells; safety wasassessed in terms
of thrombeoembolic complications and mortality rate.

Data Exiraction: We {ollowed the Cochrane Collabo-
ration method for data extraction and internal validity
procedures, as well as the Quality of Reporting of Meta-
analyses statement.

Derta Synthesis: Seven randomized controlled trials met
the inclusion criteria. Treatment with rFVlla is associ-
ated with a reduced risk of receiving allogeneic packed
red blood cells (odds ratio, 0.29) 95% confidence inter-
val, 0.10-0.80;. In a subgroup analysis, only patients
receiving at least 30 pgrkg of rFVIIa had a significant ben-
efit (odds ratio, 0.43: 95% confidence interval, 0.23-
0.78). No differences in thromboembolic complications
and mortality rates were observed.

Comclusions: Treatment with rFVIla is effective in re-
ducing the rate of patients undergoing transfusion with
allogeneic packed red blood cells. However, the cost-
benefit ratio is favorable only in patientswho need a huge
number of packed red blood cell units. No safety con-
cerns arise from the present study.

Arch Surg. 2008:143(3).286-304




Peroperacni ztrata cirkulujiciho

objemu

| 0,5-1 mlkg/h

- Persprace, diuréza Hrazeno krystaloidy |

 Krevni ztraty Hrazeno koloidy

a transfuznimi pripravky* |

* po poklesu Hb pod prahovou hodnotu (?), Neopomenout CMP a trombo!
s piihlédnutim k AF, fbg, kryo, PCC, riVlla
- véku nejsou pro rutinni podavani

- hemodynamické situaci
- rozsahu a intenzit¢ krvaceni, V¢.

pritomnosti koagulopatie
- komplikujicim chorobam




Transfuzni prah

« Stredni a mladsi vék

 Norm. predoper. Hb

* Obéhoveé stabilni

* Nekrvaci Ci krvaceni
pod kontrolou

* Dobra fyziologicka
rezerva .

Seniori

Predop. anemie
Obéhova nestabilita
Pokracujici Ci oceka-
vana krevni ztrata,
koagulopatie
Zavazné komorbidity

S ——

<70 g/l

>100 g/l



Dekuji za pozornost

.. a hodné zdarul!



