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ovob

V piedloZeném dokumentu jsou formulovana
doporufeni pro diagnosticky a 1ééebny postup u pa-
cientek s rozvojem Zivot ochrozujiciho krvaceni v sou-
vislosti s thotenstvim a/nebo porodem se zaméfe-
nim na tzv, peripartilni Zivot ohroZujici krviceni.
Jednotliva doporuceni vychazeji z dostupnych pu-
blikovanych odbornych zdrojii k dané problematice
a nazoril élenil pracovni skupiny, véemsé externich
oponentii. Implementace v textu formulovanych
doporuceni musi byt vidy zvaZovina v aktudlnim

ANESTEZIOLOGIE A INTENZIVNI MEDICINA. 2018 23, £.5

Anest

iv Med. 2018.28.284-291

Kklinickém kontextu a z pohledu poméru pfinosu a ri-
zika jednetlivyich konkrétnich postupili. Dokument
nenahrazuje zikladni odborné zdroje dané proble-
matiky a neuvadi povinnosti zdravotnickych pra-
covniki uréené zikonnymi normarmi.

1 TERMINOLOGIE

Vzahraniéni odbormné literatufe, véerné mareri-
alh Svétové zdravotnické organizace je pro oznaceni
stavil krvdceni v souvislosti s porodem pouZivan

(o
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DOKUMENTY CSARIM A CSIM CLS JEP

Diagnostika a lécba zivot ohrozujiciho
krvaceni u dospélych pacientu v intenzivni
a perioperacni péci

Cesko-slovensky mezioborovy doporuéeny postup

Ceska spoleénost anesteziologie, resuscitace a intenzivni mediciny CLS JEP
Ceska spole¢nost pro trombdzu a hemostazu CLS JEP

Ceska hematologicka spolecnost CLS JEP

Slovenska spolocnost anestézioldgie a intenzivne] mediciny Slovenskej lekarskej spolotnosti
Slovenska spolocnost hemostazy a trombozy Slovenske] lekdarskej spolocnosti

Ceska spolecnost intenzivni mediciny CLS JEP

uvop

V pfedloZeném dokumentu jsou uvedena dopo-
ruéeni pro 1éEbu Zivot ohroZujiciho krviceni (dile
jen ZOK) u dospélych pacientil, kde k ZOK dolo
v diisledku traumatu nebo v souvislosti s chirurgie-
kym & jinym intervenénim vykonem. Jednotliva
doporuéeni vychazeji z dostupnych publikevanych
odbornych zdrojii k dané problematice a nizorii
¢lenil pracovni skupiny / autorského kolektivu.
Implementace v textu formulovanych doporuceni
musi byt vidy zvaiovana v aktudlnim klinickém
kontextu a z pohledu poméru pfinesu a rizika
jednotlivich konkrétnich postupfi. Dokument
nenahrazuje zikladni odborné zdreje dané pro-
blemnatiky a neuvadi povinnosti zdravotnickych
pracovnikil uréené jinymi zikonnymi &i profes-
nimi normami.

METODOLOGIE FORMULACE
JEDNOTLIVYCH DOPORUCENI

Klasifikace stupiiii doporuéeni (,grading”)
vychazi z metodiky systému CRADE (www.gra-
deworkinggroup.org). V dokumentu uvidény
JErading” je v kerespondujicich Eistech textu
pfevzat z prace The European guideline on ma-
nagement of major bleeding and coagulopathy
following trauma: fourth edition (Crit Care. 2016
Apr;12;20:100) a Management of severe periope-
rative bleeding: guidelines from the European
Society of Anaesthesiology (Eur ] Anaesthesiol,
2013 Jun;30:270-382). Stupefi doporuden{ formu-

Anest intenziv Med 2017:28)
“ed)

lovany pracovni skupinou je oznacen syn

W5

Klasifikace podle irovné a kvality pul
nych praci:

0 =, doporuéeni nelze formulovat®,
1 = ,silné doporuceni* (postup nebo intg
jsou doporudeny).
2 = _slabé doporuceni” (postup nebo intd
jsou ke zvaZeni).

Klasifikace podle nazorfi a zkugenosti jednotli-
vych élend pracovni skupiny:

Poznimia: Proformulaci dangho doporué
viech fleni autorského tymu,

i muselo byt

1 = ,silné doporuceni (postup nebe intervence
jsou doporuceny).

2 = ,slabé doporufeni” (postup nebo intervence
jsou ke zvaZeni).

Kvalita diikaz:

A =vysoka kvalita ditkazi (kvalitni randemizované
klinické studie).

B = stfedni kvalita diikazii (randomizované kli-
nické studie majici uréitd omezeni nebo vysoce
kvalitni observaéni studie).

C = nizki kvalita dikazfi (observaéni studie, ka-
zuistiky),

DO, 28 & 4 ANESTEZIOLOGIE A INTENZIVNI MEDICINA
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Re: DIAGNOSTIKA A LECBA PERIPARTALNIHO ZIVOT OHROZUJICIHO
KRVACEN( CESKO-SLOVENSKY MEZIOBOROVY DOPORUCENY POSTUP

Blaha Jan
17.11.2017 0:23

Zdravim pénové,

u# dva dny pfemyslim nad "minimalnim vybavenim" pro feseni PZOK, a vlastné mi z toho vychazi
pouze zasoba fibrinogenu a side monitor hemoglobin tatni pfedpokladam uz stejné maji.
Kdy? projdu celé doporuéeni, a vynecham "spotfebni material”, vyjde mi z toho co potfebujeme
zdlraznit asi tento seznam:

Doporuéené minimalni vybaveni pro feseni PZOK

Diagnostika: (pfenosny) ultrazvuk (?) - ten ale pfedpokladam viichni maji tak jako tak

bed-side monitor hemoglobinu - ten pokud nemaji, tak by méli mit!
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0,1 pg/kg/min
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Diagnostika a lécba zivot ohrozujiciho
krvaceni u dospélych pacientu v intenzivni
a perioperacni péci

Cesko—slovensky mezioborovy doporuceny postup

Blatny J., Bldha J., Cvachovec K., Cerny V.*, Firment J., Kubisz P., Kvasniéka J., Masopust J.,

Penka M., Salaj P., Stagko J., ZahnrecR Zykoval

MEZIOBOROVY DOPORUCENY POSTUP

DIAGNOSTIKAA LECBA
PERIPARTALNIHO ZIVOT OHROZUJICIHO
KRVACENI

Cesko-slovensky mezioborovy konsenzus
Pafizek A., Binder T.2, Blaha J.% Blatny J.%, Bursik M.%, Feyereisl J.%, Janki P.7, Kokrdova 2.,

Kfepelka P.%, Kvasniéka J.%, Lubuiky M.3, Seidlova D.®, Simetka 0. 2, Stouraé P.%, Cerny V.47

2.5 OPTIMALIZACE TKANOVE OXYGENACE
A SYSTEMOVE HOMEOSTAZY

2.5,2

U pacientii se ZOK a hypotenzi doporucujeme
zahajit okamzZitou tekutinovou resuscitaci. (1A)
Pro zahajeni tekutinové resuscitace doporucujeme
pouziti balancovanych roztoki krystaloidi. (1B)§

2:5.3

Pouziti syntetickych koloidti v tekutinové resus-
citaci u pacientl se ZOK doporucujeme vyhradit
pro situace, kde jsou krystaloidni roztoky povazo-
vany za nedostacujici k dosaZzeni a/nebo udrzeni
hemodynamickych cil resuscitace. (1)§

2.5.4

Pii pouziti syntetickych koloid doporucujeme
uprfednostniovat balancované roztoky zelatiny. (2)§

° * AKUTNI:_CZ° XII. KONFERENCE 21.11.2020

4.4.4 OPTIMALIZACE TKANOVE PERFUZE
A SYSTEMOVE HOMEOSTAZY

Doporuceni 19

U viech pacientek s PZOK doporucujeme zahdjit oka-
mZitou tekutinovou resuscitaci. Pro zahdjeni tekutinové
resuscitace doporucujeme pouZiti balancovanych roztoki
krystaloidii.

Doporuceni 20

PouZiti syntetickych koloidil v tekutinové resuscitaci u pa-
cientek s PZOK doporucujeme vyhradit pro situace, kde jsou
krystaloidni roztoky nedostacujici k dosaZeni a/nebo udrZzeni
hemodynamickych cil(i tekutinové resuscitace.

Doporuceni 21
Pri pouziti syntetickych koloid(i doporucujeme uprednost-
fiovat balancované roztoky Zelatiny.




Diagnostika a lécba zivot ohrozujiciho
krvaceni u dospélych pacientu v intenzivni
a perioperacni péci

Cesko—slovensky mezioborovy doporuceny postup

Blatny J., Bldha J., Cvachovec K., Cerny V.*, Firment J., Kubisz P., Kvasniéka J., Masopust J.,

Penka M., Salaj P., Stagko J., Zdhorec R., Zykovd |.

2.6 LECBA KOAGULOPATIE A POSTUPY
K OBNOVENI/PODPORE KREVNIHO SRAZENI

2.6.6
V tvodni etapé 1é¢by pacienti se ZOK dopo-

rucujeme pouZiti jednoho ze dvou nasledujicich

postupii:

a) pouzitijednotek Cerstvé zmraZené plazmy (FFP)
v pomeéru Kk jednotkam erytrocytovych transfuz-
nich pripravkia (ETP) asporni 1: 2. (1B),

b) podani fibrinogenu a ETP podle jejich aktual-
nich hodnot/hladin. (1C)

\ VSEOBECNA FAKULTNI %) 1 Linaltskd
NEMOCNICE V PRAZE :
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4.4.5 DIAGNOSTIKA A LECBA KOAGULOPATIE U PZOK | &

MEZIOBOROVY DOPORUCENY POSTUP.
DIAGNOSTIKA A LECBA o
PERIPARTALNIHO ZIVOT OHROZUJICIHO

Doporuceni 30

Substituci fibrinogenu doporucujeme u pacientek s PZOK
pti poklesu jeho hladiny pod 2 g/1 a/nebo pfi ndlezu jeho funkc-
niho deficitu zjiSténého viskoelastometrickymi metodami nebo
pfi odiivodnéném Klinickém predpokladu deficitu fibrinoge-
nu i bez znalosti jeho hladin. Jako minimdini tivodni ddvku
u PZOK doporucujeme poddni tvodni ddvky 4 g fibrinogenu
nebo ekvivalentu této ddvky pfi pouZiti transfuznich pfipravkil
se zvySenym obsahem fibrinogenu.

Doporucujeme, aby kaZdé porodnickeé pracovisté bylo vybave-
no primérenou zdsobou fibrinogenu s jeho okamzZitou dostupnosti.

Doporuceni 31

U pacientek s PZOK navrhujeme zvdZit poddni TXA co
nejdrive od vzniku PZOK. Pokud je TXA poddvdna, pak dopo-
rucujeme tivodni ddvku 1g beéhem 10 minut a poté pokracovat
infuzné v ddvce 1 g béhem 8 hodin. Alternativou je ddvkovdni
20-25mg/kg.

Doporuceni 32
Po zdstavé krvdceni poddni TXA u pacientek s PZOK ne-
doporucujeme.

Doporuceni 33

Poddni Cerstve zmraZené plazmy doporucujemeyv situacich
PZOK, kdy a) jsou soucasné pfitomny laboratorni zndmky
poruchy koagulace, korigovatelné poddnim plazmy, b) ne-
mdme moZnost identifikace typu a/nebo priciny koagulacni
poruchy, c) neni indikovdno poddni nékterého z koncentrdtii
koagulacnich faktortl.




Peterborough and Stamford Hospitals m

NHS Foundation Trust

::::mnmamm - T ZIVOT OHROZUJICI KRVACENI (ZOK)

SITUACE

Massive blood loss in adults @

> 40% loss of total blood volume

4 litres in 24 hours 2 litres in 3 hours > 150ml/min

. - systolicky TK 80-90 mmHg, MAP 60-70 mmHg — permisivni hypotenze,
Get senior help | i e e
{1 @ vysoky krevni tlak zhorsuje krvacent
“"mm'"'“h;ﬁmwmm”mmw ink e | - volumoterapie — v3e ohFaté, spie restriktivni, fizena odpovédi organismu
cakiniziind SuuoH Kons peowacel o koloidni/krystaloidni roztoky 1:1

Contact Transfusion
Ei:ff?fi‘.‘l';:“ﬁ:!if'” Assess ABC » objemové vyzvy u kardialné kompromitovanych
To contact on call o transfuzni pfipravky podat co nejdfive — EBR 0 Rh-, dale dle krevni
Ha.cmal.ol.ogjslnng
kb IV access

Zajisténi perfuzniho tlaku

skupiny
¢ po kazdych 2 jednotkach EBR | FFP podej 1 amp. CaCl,
o (@ NE dohrazeni celé krevni ztraty nahradnimi roztoky
- farmaka - vazopresory

— e noradrenalin (5 mg/50 ml) — rychlost dle tlaku
Resuscitate S

IV warm fluids - crystalloid or collodd
Give axygen

Give blood

Blood loss >40% blood volume is immediately life-threatening < - cilem Sp0O, 90-95 %
Gna:nh?lmmun;:&wm . o= - cilovy hemoglobin 70-90 g/I
B e o ey - s - 1jednotka EBR zvy3uje hladinu hemoglobinu o cca 10 g/I

- dostatecny srde¢ni vydej (vazopresory, event. inotropika)

Dodavka kysliku

Prevent
coagulopathy

Anticipate need for platelets and FFP after 4 units blood ot : _-:1':'.' Podpora koagulace

Give Primary Massive Blood Loss (MBL) Pack

U Sy A B Lk - - fibrinogen v Gvodni davce 25-50 mg/kg — dale cilené davky dle ROTEM
Correct hypothermia -

Correct hypocalcasmia (keep ionised Ca > 1.13mmoln) * Copopeeci - mrazena plazma (FFP) — 15-20 ml/kg, pomér EBR:FFP 2:1/1:1
Eonsider giving tranexamic acid

Contact Haematologist - krevni desticky — udrzeni hladiny > 50-10%/1, pfi neztigitelném krvaceni je
il di -10°
Get help to Stop C|emhla ina 100-10%/I ' - . .
bl d - Exacyl (kys. tranexamovd) — antifibrinolytikum, 2 g ihned
eeaing - koncentrat protrombinového komplexu (faktory I, VII, IX a X)
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EUROPEAN ME

SCIENCE MEI

14 June 2013
EMA/349341/2013

PRAC recommends suspend
for infusion solutions contai

The European Medicines Agency's Pharmacovigila
concluded following a review of the available evic
hydroxyethyl-starch (HES) no longer outweigh th
marketing authorisations for these medicines be

Infusion solutions containing HES are medicines 1
hypoveolaemia (low blood volume caused by dehy
steep fall in blood pressure caused by drop in blo
including patients with sepsis (bacterial infection
who are undergoing surgery.

The review of infusion solutions containing HES w
Federal Institute for Drugs and Medical Devices (
compared HES with other products used for volur
patients. The studies showed that patients with s
of kidney injury requiring dialysis. Two of the stu
there was a greater risk of mortality. The PRAC w
evidence and how it impacts on the risk-benefit b
of hypovolaemia and hypowvolaemic shock.

The PRAC assessed data from the scientific literal
took advice from a group of external experts. The
crystalloids, patients treated with HES were at a
a greater risk of mortality. The PRAC also conside
benefit of HES in hypovolaemia, which did not jus
therefore concluded that the marketing authorisa

! Pemner, A. et al. Hydroxyethyl Starch 130/0.42 versus Ril
134,

2 Brunkhorst, F.M. et al. Intensive insulin therapy and pent
358(2):125-39.

3 Myburgh, 1.A. et al. Hydroxyethyl starch or saline for fluic
367(20):1901-11.

EUROPEA

SCIENCE

19 December 2013
EMA/B09470/2013

Hydroxyethyl-starch si |
in patients with sepsis |
patients

HES will be available in restri

On 23 October 2013, the Coordinatior
Human {CMDh)", endorsed by majori
Pharmacovigilance Risk Assessment |
longer be used to treat patients with
critically ill patients because of an in

HES solutions may continue to be w
acute (sudden) blood loss, where tr
alone are not considered to be suffi |
solutions should not be used for mg
after HES administration. In additic
carried out on the use of these me |

The review of HES solutions was ¢ |
an increased risk of mortality in p
dialysis in critically ill patients!-2-3

As the CMDh position was adopte |
endorsed it and, on 19 Decembe
European Union (EU).

Information for patients

Because of the risk of kidne
patients with sepsis (bacter

HES solutions may continui
(sudden) blood loss. Howe
administration.

* The CMDh is a medicines regulatr

7 West Y
Telephone (0
E-mail info@ema.eur

© European Medicines Agency

NS STE—

he source is acknowledged.

EUROPEA
SCIENC

N\‘M_EDICINES
MEDICINES

17 July 2018
EMA/498908/20; 4

The CMDh
: agreed wij
with sepsis, Howev::”l :‘ne PRAC's assessment of the seri,
Of 50me countries <. e CMDh ga Serious risks j

Ve further
S, noted = Consideratio
that a comp;, o l‘h_at Previous rigj Minimisatig N to the pia
not used j 2 EW risk minimigati N Measureg
N patients at rigy 0N Measurgs would :
‘ E”Htl

The new Measures are:

21.11.2020
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EUROPEA

SCIENCE EUR(JPEANM
19 December 2013 "CTENCE ED\I;I\NES AGENCY
EMA/B809470/2013 "Y HEALTH
‘ 17 July 2018
Hydroxyethyl-starch si | EMA/438s0850. 2

References:

tézka sepse
1. Perner A, Az —oroTraTT
in severe sepsis. N Engl 1 Med 2012;367(2):124-34

predcasné ukoncena studie
pro hypoglykémie

Brunkhorst FM, Engel C, Bloos F et al. Intensive Insulin Therapy and Pentastarch Resuscitation
in Severe Sepsis. N Engl J Med 2008; 358(2):125-39

15% pac. dostalo HES
pred randomizaci

Myburgh 1, Finder S, Bellomo R et al. Hydroxyethyl starch or saline for fluid resuscitation in
intensive care. N Engl ] Med 2012; 367:1901-11

Annane D. et al. CRISTAL:_Colloids Compared to Crystalloids in Fluid Resuscitation of Critically
Ill Patients: A Multinational rial. NCT00318942. Available on:
http://clinicaltrials.gov/ct2

nizsi mortalita
s koloidy

5. Siegemund M. Firstly presented at European Society of Anaesthesiology conference 2012.
Basel Study for Evaluation of Starch (130;0.4) Infusion in Septic Patients:BaSES (130;0.4)
Trial, listed at http://clinicaltrials.gov/show/NCI00273728

dodnes nebyly
zverejnény vysledky

Hydroxyethyl-starch solutions (HES) no longer to be used in pat§
burn injuries or in critically ill patients

EMA/809470/2013 Page 2/3

7 wel
Telephone +44 (0)20
E-mail nfo@ema.europa.cu Website

7ALE 8400 Facsimile +44 (L

© Eurcpean Medicines Agen
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Theoretical distribution of intravenous fluids on infusion

- Cochrane Trusted evidence.
= . Informed decisions.
3 L| bra I'y Better health. Cochrane Database of Systematic Reviews
Sodium . Rilarced . Analvsi s ki o 5 i & . s s .
Glucose 5% chloride 0.18% Saline 0.9% > Colloid ysis 7.1. Comparison 7: Colloid vs crystalloid, Outcome 1: Women with hypotension requiring intervention
and glucose 4% St B
‘ 1 litre ‘ 1 liire ‘ 1 litre ‘ 1 litre ‘ 1 litre s : Colloid Crystalloid " Risk Ratio : Risk Ratio )
i) Study or Subgroup Events Total Events Total  Weight M-H, Random, 95% CI M-H, Random, 95% C1
Alimian 2014 4 30 26 60 2.0% 0.31[0.12, 0.80]
Arora 2015 (1) 1 30 20 30 3% 0.55[0.32,0.94] e et |
29mL 94 mL Bottiger 2010 3 32 5 % 1.2% 0.53 [0.14 , 2.00]
il Bouchnak 2012 12 30 22 30 39% 0.55[0.33 ,0.89] — |
600mL Cardoso 2004a 25 25 25 5 59% 1.00 [0.93 , 1.08] il
Dahlgren 2005 37 56 45 53 5.4% 0.78 [0.62 , 0.97] —_
Intracellular Extracellular Dahlgren 2007 17 28 19 5 46% 0.80 [0.55 , 1.16] A
(25 litres) (17 litres) El-Mekawy 2012 9 30 12 300 29% 0.75 [0.37, 1.51] S
Plasma Embu 2011 8 25 11 25 28% 0.73 [0.35 , 1.50] — e ]
é 6 ¢ . Interstitial :’3(3':5!;5 French 1999 10 80 38 80 33% 026[0.14,049] .
one anq and lymphatic Gunaydin 2009 24 30 25 30 53% 0.96 [0.76 , 1.22] zale
A A connective Hasan 2012 6 30 14 30 25% 0.43 [0.19 , 0.96] "
tissue Tabalameli 2011 32 50 27 S0 48% 1.19 [0.85 , 1.65] i
A A A (5 litres) Karinen 1995 5 13 8 13 25% 0.63 [0.28 , 1.41] —_—
@ 9 @ Lin 1999 8 30 16 300 30% 0.50 [0.25 ,0.99] i
" " : " | : g 7 Madi-Jebara 2008 39 61 48 50 54% 0.79 [0.63 , 0.98] i
é 0 ¢ & ¢ é 6 ¢ o & Transcellular Mercier 2014 30 82 47 85 48% 0.66 [0.47 , 0.93] =
(1 litre) Ozkan 2004 24 75 31 75 4.3% 0.77 [0.51, 1.19] .
é 6 M j? ) 4‘ é Perumal 2004 13 20 14 20 43% 0.93 [0.60 , 1.43] -
Romdhani 2014 33 48 46 53 5.4% 0.79 [0.64 . 0.98] .
Cell Membrane Selvan 2004 20 40 14 20 43% 0.71 [0.47 , 1.09] gl
Siddik 2000 8 20 16 20 35% 0.50 [0.28 , 0.89] eE |
70 kg man y ' Singh 2009 0 30 0 30 Not estimable
Electrolyte composition of some transcellular fluids (mmol/L) Ueyama 1999 10 24 ] 12 3.5%, 0.56 [0.31,0.99] EIR S
432 litres total Fluid Na' K* Gl HCO3- Unlugenc 2015 6 30 13 30 24% 0.46 [0.20, 1.05] . I
body water e 65 8 39 6 Upadya 2016 7 25 20 25 31% 0.35[0.18 , 0.68] e o
Gastric 20-100 5-10 120-160 0 Yorozu 2002 27 iz 26 35 5.3% 1.14 [0.89 , 1.45] L
Bile 150 5-10 40-80 20-40
lleal 140 5 105 40 Total (95% CI) 1006 1003 100.0% 0.69 [0.58 , 0.81] Y
Total events: 428 597
Heterogeneity: Tau® = 0.12; Chi* = 140.36, df = 25 (P < 0.00001); F = 82% o o5 1 3 :
Test for overall effect: Z =4.37 (P < 0.0001) Favours colloid Favours crystalloid
Fig 1 Body fluid compartment volumes and theoretical distribution of intravenous fluids in healthy people Test for subgroup differences: Nat applicable
Frost. BMJ 2014,350:97620 doi: 10.1136/bmj.g7620 Chooi, C. Cochrane Database Syst Rev, 2020. 7(7): p. Cd002251
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JOURNAL OF SURGICAL RESEARCH 185 (2013) 294—299

Initial assessment on the impact of crystalloids versus colloids
during damage control resuscitation

Chrissy Guidry, DO,*? Elizabeth Gleeson, MD, MPH,*° Eric R. Simms, MD,*
Lance Stuke, MD, MPH,? Peter Meade, MD, MPH,* Norman E. McSwain Jr, MD,* sepse, trauma a
and Juan C. Duchesne, MD**

) ) / Mortality N (%) Mortality N (%)
Survival Functions survival Functions

Colloid 1.0 L Colloid 2 (7.1)
B R — k/ Group 104 _I—L I Hu
- g
1 <3L
- Crystalloid b
041 04 |
: ' 5L Vaeet
; = IR e
BE= o st f / L
= 064
E 064 T ] 6L L RBC WEC PLATELET SYNDECAN GLYPICAN HYALURONAN _WFE‘._S ICAM P-SELECTIN
&
: ;
2 = .
S E o Figure 1.
2% E A) An intact endothelial glycocalyx provides a barrier between the plasma compartment and
3 v ity i . " .
e the cell membrane and limits RBC, WBC and platelets from contacting the cell surface. The
0.2 1 glycocalyx and associated immobile protein layer overlies the cell junction contributing to
p = 0.029" endothelial barrier properties for both water and protein flux. B) During mild to moderate
p =0.004* ) inflammation, shedding and proteolytic cleavage of the glycocalyx (in this case removal of
0.04 T T T T T T
T T \ y T T : : : - : & hyaluronan) increases the porosity of the glycocalyx. C) During severe inflammation and
13 ? i ‘ § 1o Hospital LOS for 10 day mortality Yy P y gly y g
Hospital LOS for 10 day Mortality trauma, breakdown of the glycocalyx exposes ICAM and P-selectin resulting in increased
12— Kalpan-Meier curve, 10-d mortality, survivability for subgroup quantity analysis. WBC and platelet adhesion, respectively, and propagation of the inflammatory response.

Fig. 1 — KM survivability curve for matched case control. - ki
* 4 Note the presence of shed syndecans and heparan sulfates in the plasma that are

hypothesized to contribute to auto-heparinization and the coagulopathy of trauma (sce text
for detail).

Chignalia. Shock. 2016 April ; 45(4): 338-348
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Mortality

Reference Colloids Crystalloids Weight (%) Odds ratio QOdds ratio
Tetrastarch
Alavi et al."® 0of 32 00of 29 Not estimable
Annane et al.?® 362 of 1290 372 of 1107 185 0-77 (0-65, 0-92) -
Dubin et al.?® 1of9 50f 11 02 0-21 (0-03, 1-38) — 1
Guidet et al.>® 31 of 100 24 of 95 14 1-33 (0-71, 2:47) -T— - - - - ags -
0of 100 Meta-analysis of colloids versus crystalloids in critically ill,
Haase et al.* 44 of 117 50 of 124 241 0-89 (0-53, 1-50) —
Hamaji et al.% 1 0f 24 0of24 0.0 7.39 (0-15, 372:38) > m d H I H
Harten et al.3 10f 14 20f 15 0-1 052 (0-05, 5-50) B trau aan Surglca patlents
Hung et al.%7 0of 41 0of 39 Not estimable
James et al 3 12 of 56 6 0f 53 06 .1 ) 3 1
Myburgh et al.’ 597 of 3315 566 of 3336 351 S. H. Quresh1 , S. L. Rizvi , N. N. Patel® and G. J Murphy
Perner et al.? 201 of 398 172 of 400 73
Yates et al.85 5 of 104 20f98 0-2
Subtotal 1255 of 5600 1199 of 5431 655 4
Heterogeneity: x2 = 22-40, 9 d.f., P = 0-008; /% = 60%
Test for overall effect: Z = 0-14, P = 0-89
Pentastarch
Brunkhorst et al.2* 107 of 261 93 of 274 46 1-35 (0-95, 1-92) re—
Magder et af.42 2of 119 20of 118 01 0-99 (0-14, 7-13)
Mcintyre et al.® 9of 21 60f 19 0-4 1-60 (045, 5:67) —
Veneman et al 62 9of 15 50f 16 03 3-:08 (0-76, 12-38) T
Veneman et al 5%+ 9of 15 50f 16 0-3 3:08 (0-76, 12:38) T =
Subtotal 136 of 431 111 of 443 57 1-47 (1-08, 2:02) >
Heterogeneity: 2 = 2:55, 4 d.f., P = 0-64; /2= 0%
Test for overall effect: Z = 2:41, P = 0-02
Mortality
Hypertonic saline—dextran =
P Reference Colloids Crystalloids Weight (%) QOdds ratio Odds ratio
Alpar and Killampalli'® 7 of 90 12 of 90 06 0-56 (0-22, 1-44) — K
Bueno et al.?® 0of25 00of 25 Not estimable Gelatlr_1 p )
Bulger et al.26 32 of 110 220199 15 143 (0-77,265) J— cavienas 0 of 81 Qof29 Not estimable
o7 Annane et al.; 168 of 562 372 of 1107 119 0-84 (0-68,_L.8
Bulger et al ="} 53 of 220 66 of 256 32 0-91 (0-60, 1-39) —a— 50
27 Parker et al. 19 of 198 9 of 198 10 215 (14 —a—
Bulger et al.*’§ 53 of 220 94 of 376 38 0-95 (0-65, 1-40) — -
" Soares et al. 0 of 20 10f 20 0-0 0-14 (0
Mattox et al. 35 of 184 42 of 175 22 074 (0-45, 1-23) —a 7
X a7 Tamayo et al. 0of 22 0of 22 Not es
Morrison et al. 35 of 50 42 of 57 0-8 0-83 (0-36, 1-94) —a— N
. Verheij et al 83+ 10f 16 10f 16 01 1-00 (006, 16:74)
Clbiaits sl s d00e s 0:28 (0:07.1-24) i Subtotal 188 of 849 383 of 1392 130 090 (0-73, 1-11 *
Rizoli et al.52 0of 10 20f 14 01 0-17 (0-01, 2-95) +— ( ! )
Vassar et al 61 27 of 49 230145 09 1417 (052, 2:63) —p— Hetarogenaity: 1* = 6:20, 8 df, P=0-10; 2= 52%
Vassar et al.5'# 22 of 50 230f 45 09 0-75 (0-34, 1-68) —e— e ==
Younes et al.%% 0of 35 10f 35 0:0 0-14 (0-00, 6-82) <« Total 1874 of 8037 2070 of 8610 100-0 0-99 (0-92, 1-06) - 1
Younes and Birolini®” 27 of 101 40 of 111 1.7 0-65 (0-37, 1-16) — Heterogeneity: z2 = 50-35, 30 d.f., P = 0-01; /2 = 40% | | | |
Subtotal 395 of 1157 377 of 1344 15-9 0-86 (071, 1:03) * Test for overall effect: Z = 0-32, P = 075 001 0-1 1 10 100
Heterogeneity: 2 = 9-87, 11 d.f.,, P=0-54; /2 = 0% Test for subgroup differences: 2 = 9-34, 3d.f.,, P = 0-03;/2 = 67-9% Favours colloids Favours crystalloids
Test for overall effect: Z=1-62, P = 0-11

Fig. 2 Continued
Fig. 2 Forest plot comparing effect of use of colloids versus crystalloids on mortality. A Peto fixed-effect model was used for
meta-analysis. Odds ratios are shown with 95 per cent c.i. *Intervention group received 1000 ml hydroxyethyl starch (HES);
fintervention group received 500 ml HES; fhypertonic saline—dextran (HSD) versus hypertonic saline; §HSD versus 0-9 per cent saline;
JHSD 12 per cent versus lactated Ringer’s; #HSD 6 per cent versus lactated Ringer’s; **intervention group received 4 per cent gelatin
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ORIGINAL ARTICLE

Impact of experimental haemodilution on platelet function, thrombin
generation and clot firmness: effects of different coagulation factor
concentrates

Carolina Caballo', Gines Escolar', Maribel Diaz-Ricart', Irene Lopez-Vilchez', Miguel Lozano', Joan
Cid', Marcos Pino!, Joan Beltran?, Misericordia Basora®, Arturo Pereira', Ana M. Galan'

'Haemotherapy-Haemostasis Department, Hospital Clinic, IDIBAPS, Barcelona; *Department of Anaesthesiology,
Hospital Clinic, Barcelona, Spain

Table II - Effect of 60% haemodilution with different crystalloids and colloids on viscoelastic properties of forming clots.

Baseline Saline Ringer lactate Plasmalyte HES 130/0.4 5% Albumin Gelatin
CT (s) 60.9+2.0 88.6+3.0%** 75.54+4.3* 70.3+3.2* 163.5+17.1%* 111.3+4.6** 104.3+22.7*
CFT (s) 79.6+3.6 205.4£16.5%* 202.9+15.4%* 210.7£17.1%* 457.9+42 5%* 243.7+16.4%* 344.0+63.2%*
A10 (mm) 57.0£1.1 33.7+1.3%* 34.3+1.1 ** 33.841.3%* 23.6+1.3** 31.3+1.0%* 28.7+3.5%*
MCF (mm) 65.0£1.6 42.742.3%* 44742 .3 ** 41.0+2.1%* 36.5+£3.5%* 40.7+1.8%* 40.8+2.3%*

Legend Data are expressed as mean = S.E.M. (n= 8). *: P <0.05; **: P <0.001 vs baseline.

o * AKUTNI:_CZ“ XIl. KONFERENCE 21.11.2020




Diagnostika a l1écba zivot ohrozujiciho krvaceni
u dospélych pacientu vintenzivni a perioperac¢ni péci

Cesko-slovensky mezioborovy doporu¢eny postup

Blatny J., Bldha J., Cvachovec K., Cerny V.*, Firment J., Kubisz P., Kvasni¢ka J., Masopust J., Penka M., Salaj P.,

Stasko J., Zahorec R., Zykova l.

Ceské spoleCnost anesteziologie, resuscitace a intenzivni mediciny CLS JEP
Qeské spole¢nost pro trombdzu a 'hemostézu CLS JEP
Ceska hematologicka spole¢nost CLS JEP

Slovenska spolo¢nost anestézioldgie a intenzivnej mediciny Slovenskej lekarskej spolo¢nosti
§I0venské spolo¢nost hemostazy a tror:nbézy Slovenskej lekarskej spoloénosti
Ceska spoleénost intenzivni mediciny CLS JEP

Anest intenziv Med. 2017:28:263-269

2.5.3
PouZiti syntetickych koloidil v tekutinové resuscitaci u pacientti se ZOK doporulujeme vyhradit

pro situace, kde jsou krystaloidni roztoky povazovany za nedostacujici k dosazeni a/nebo udrzeni
hemodynamickych cild resuscitace. (1)§

.4
Pfi pouziti syntetickych koloidli doporuc¢ujeme upfednostriovat balancované roztoky Zelatiny. (2)§

L VSEOBECNA FAKULTNI %) 1 Linaltskd
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Diagnostika a 1é¢ba Zivot ohrozujiciho
krvaceni u dospélych pacientti vintenzivni
a perioperacni péci

Cesko-slovensky mezioborovy doporuceny postup

Blatny J., Bldha J., Cvachovec K., Cerny V.*, Firment J., Kubisz P., Kvasnitka J., Masopust J.,
Penka M., Salaj P., Stako J., Zahorecﬁ Zykoval

2.6.6
V uvodni etapé 1é¢by pacientl se ZOK dopo-

rucujeme pouziti jednoho ze dvou nasledujicich

postupii:

a) pouziti jednotek Cerstvé zmraZené plazmy (FFP)
v pomeéru k jednotkam erytrocytovych transfuz-
nich pripravku (ETP) aspon 1: 2. (1B),

b) podani fibrinogenu a ETP podle jejich aktual-
nich hodnot/hladin. (1C)

* AKUTNI:_CZ@ XII. KONFERENCE 21.11.2020

MEZIOBOROVY DOPORUCENY POSTI.IP

DIAGNOSTIKAA LECBA
PERIPARTALNIHO ZIVOT OHROZUJICIHO
KRVACENI

Cesko-slovensky mezioborovy konsenzus

PaFizek A.', Binder T.2, Bldha J.%, Blatny J.%, Burik M., Feyereisl J.%, Janki P.7, Kokrdova Z.),
Kfepelka P.%, Kvasnicka J.%, Lubusky M.2, Seidlova D.*, Simetka 0.M 2, Stouraé P.", Cerny V.47

Doporuceni 30

Substituci fibrinogenu doporucujeme u pacientek s PZOK
pri poklesu jeho hladiny pod 2 g/1 a/nebo pri ndlezu jeho funkc-
niho deficitu zjisténého viskoelastometrickymi metodami nebo
pri odiivodnéném Klinickém predpokladu deficitu fibrinoge-
nu i bez znalosti jeho hladin. Jako minimdlni dvodni ddvku
u PZOK doporucujeme poddni tvodni ddvky 4 g fibrinogenu
nebo ekvivalentu této ddvky pfi pouZiti transfuznich pripravki
se zvySenym obsahem fibrinogenu.

Doporucujeme, aby kaZdé porodnické pracovisté bylo vybave-
no pfimeérenou zdsobou fibrinogenu s jeho okamzitou dostupnosti.







Figure 1 Survival curves for each category of fresh frozen
704 plasma : packed red blood cell ratio
60
50+
g ™ Survival 100 T
= 34% (%) 90 -
2 304
201 19% 801
70
10 Ty, .
60 ', -
0 . . : L
(Low) 1:8 (Medium) 1:2.5 (High) 1:1.4 50 Pme—p_.n
______________ e e
Plasma:RBC Ratio Groups 40
Fig. 1. Percentage mortality associated with low, medium, and high 304 FFP-RBC N Logrank P < 0.01
plasma to RBC ratios transfused at admission. Ratios are median —_ 11 51
ratios per group and include units of fresh whole blood counted both 207 - I14T11 209
— <14 102
as plasma and RBCs. 10
0 T T T T T 1
0 5 10 15 20 25 30
Borgman et al. J Trauma. 2007;63:805-813. Days
The lowest mortality was observed in the category of patients who
received a ratio of fresh frozen plasma:packed red blood cells
(FFP:PRBCs) equal to or greater than 1:1. Most of the separation
of the survival curves occurred immediately after the injury. Data from
[16].

Griffee et al. Current Opinion in Anaesthesiology 2010,23:263-268
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Transfusion Medicine Reviews 32 (2018) 6-15

Optimal Dose, Timing and Ratio of Blood Products in Massive
Transfusion: Results from a Systematic Review

Zoe K. McQuilten *®* Gemma Crighton ?, Susan Brunskill €, Jessica K. Morison ?, Tania H. Richter ?,
Neil Waters #, Michael F. Murphy €, Erica M. Wood *

2 Transfusion Research Unit, Department of Epidemiology and Preventive Medicine, Monash University, Melbourne, Australia
® Australian and New Zealand Intensive Care Research Centre (ANZIC-RC), Department of Epidemiology and Preventive Medicine, Monash University, Melbourne, Ausiralia

© Systematic Reviews Initiative, NHS Blood and Transplant/Oxford University Hospitals NHS Trust, Oxford, United Kingdom

Experimental Control Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Holcomb 2015 75 338 89 342 60.6% 0.85 [0.65. 1.11]
Nascimento 2013 13 40 ] 35 39.4% 2.27 [0.90, 5.74) T
Total (95% Cl) 378 377 100.0% 1.26 [0.49, 3.22] i
Total events a8 94

ity: 2= - it = = = 2= b t f i }
Heterageneity: Tau® = 0.38; Chi® = 3.99 df = 1 (P = 0.05); I* = 75% 0.02 0.1 1 10 50

Test for overall effect: Z = 0.47 (P = 0.64) Favours [experimental] Favours [control]

Fig. 2. Forrest plot for 28-day mortality.

two trials suggest higher transfusion ratios were associated with transfusion of more FFP and platelets without
evidence of significant difference with respect to mortality or morbidity. On the limited evidence available,
there is insufficient basis to recommenda 1:1:1 over a 1:1:2 ratio or standard care for adult patients with critical
bleeding requiring massive transfusion.
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Review Article

The Role of Massive Transfusion Protocols in Obstetrics

Luis D. Pacheco, MD -2 George R. Saade, MD' Maged M. Costantine, MD' Steven L. Clark, MD?3
Gary D.V. Hankins, MD'!

1 Division of Maternal-Fetal Medicine, Department of Qbstetrics and Gynecology, The University of Texas Medical Branch, Galveston, Texas

2Division of Surgical Critical Care, Department of Anesthesiology, The University of Texas Medical Branch, Galveston, Texas

3Women and Newborns Clinical Program, Hospital Corporation of America, Salt Lake City, Utah

Am ] Perinatol 2013;30:1-4.

The combination of early recognition
and intervention may be more important than a specific

| administration ratio of blood productsM

...rychlost je dulezitéjsi
nez presnost !
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Time matters in 1:1 resuscitations: Concurrent administration
of blood:plasma and risk of death

Stephanie A. Savage, MD, Ben L. Zarzaur, MD, Martin A. Croce, MD,
and Timothy C. Fabian, MD, Memphis, Tennessee

Critical Administration Threshold
J Trauma Acute Care Surg 2014; Volume 77, Number 6 =3TU krve/hOd

Hazard Ratios for Mortality in CAT+ Patients

15
w
k= oL 5
s 10 (1.845, 42.034) Cim blize 1:1 béhem
: prvnich hodin,
- tim mensi mortalita!
g . (1.115, 22.982)

(0.198, 18.035)
o —
25% 1:1 50% 1:1 75% 1:1
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Reconstructing Deconstructed Blood for Trauma

I hear the train a comin'’
—Jfabnny Cash, Faliom Prisan
Biues, 1956

M wTaRY medicine has been,
and continues to be, ar the
forefront of many important med-
ical developments and innova-
tions, especially in the arca of the
care of traumaric injury. The ad-
vances made for combat casualty
care have had important and last-
ing impacts on the care of civilian
trauma. Included in these have
been the treatment of hemor-
rhagic shock, fluid resuscitation,
and rransfusion of blood and
bload components. In this issue
of AxesTHEsIOLOGY, Ho er al” ex-
amine the evidence for the in-
creased wse of plasma in treating
major hemorrhage, a pracrice thar

has been embraced in ULS. civilian
practice, as well.

The ability to separate whole
blood into componcnts began
with Cohn's separation of plasma
into  fracrions (“fracrionarion”)
and his suggestion thar they be
“explored . .. to determine their
possible value in therapy.™ This eventually created an entire
fractionation industry with the ability to isolare various “frac-
tions” with significant therapeuric efficacy for spedific disor-
ders. The development of the plastic storage bag and other
technological advances, such as component-specific storage/
preservarion, contributed imporanely o the development of
component therapy, as well.* Thus, dinicians have been able
to provide patients with the specific components required,
without simulrancously transfusing componcnis that arc per-

donors?”

Phorograph: f. P Ratbiell.

Accepied for publication Ocober 27,
relationship with or oo
anizions that have
Fusicm: US Food and Din
Maticnal Hem
Health (Bethesda, Ma

11. The author has 2
companies and or-
ered in erythrocyte and/ or plasm
tinistration (Rockville, Mary
Blood Instine/National Ins s of
U5 Department of Defense (Wishing-
tona, D.C), G (Lakewood, Coborsdo), CSLBelring (King
of Prussis, Pennsylvania), Entegrion (Research Triangle, Norh Car-
alisz), OPK Biotech (Cambridge, Massachusens), and Sangan Ine.
(5an Diege, Califormia). The author was project/corp VP and Exec-
eatific Advisor at Novo Nordisk A5 (Bagsvaend, Denmark)
17,

Cajapright © 2002, the American Sociery of Anestbesiolagists, ine. Lipptacot
Williars & Witkins. Anesthesiology 2012 116:518-21

Ancsthesiology, V 116 = No 3

should arise is that if a ratio
of ftransfused red cells to
began in the ULS. military and that pfasmﬂ Of I:1is bene-ﬁciﬂ!,

then why not transfuse whole
blood, thus reducing substan-
tially recipient exposure to

ceived as not needed, while fur-
nishing them for patients who do
need them. Although this strategy
has been successful for those cr-
cumstances of a deficiency of ane
specific component, the overall ef-
ficacy of this strategy for parients
needing more than one, or all
components of blood, is question-
able and untested. The almost
ubiguitous separation of all blood
collected in the United States,
Canada, and Europe into red cells
and plasma (for freczing or further
fractionation) proceeded well be-
)'nnd Cohn's nrigina] suggestion,
abetted by the development of re-
gional blood centers, rather than
individual hospirals, as the major
collectors of blood. The few who
objected cited the additional cost
and effort to transfuse borh plasma
and packed red cells (PRBC) for
those in need of whole blood, s
pecially  for massive  hemor-
rhage,™® implying that collection
agencies were motivated by aims
other than clinical care.” However,
the need for whole blood was chal-
lenged as unsupported by some at
the American Red Cross,” the largest collector of donared
blood in the Unired States. Patients who bleed sufficient
quantitics of whole blood require all components con-
tained therein. For the past several decades this has re-
quired scparate transfusion of PRBCs, plasma, and plate-
lets. Several medical specialty socieries, the American
Society of Anesthesiologists included, have recommended
that plasma be transfused only when there are clinical
data/diagnoses to support the need for augmentarion of
coagulation factors.®”

Based on database analyses of the combat injured,' the
U5, milirary recommends greater use of plasma'’ than has
been recommended prt\'jnus]}r."’ Consequently, in military
in-thearer practice the rario of transfused PRBCs to fresh
frazen plasma (FFP) has approached their recommended 1:1

# This Editorial View accompanies the following article: Ho
AMH, Dion PW, Yeaung JHH, Holcomb JB, Critchley LAH, Ng
(CEH, Warmakar MK, Cheung CW, Rainer TR: Prevalence of
survivor bias in obssnvational studies on fresh frozen plasma:
Erythrocyts ratios in trauma requiring massive transfusion.
AnestHEgIoLosy 2012; 116:716-28.

March 2012

“The logical question that
should arise is that if a ratio
of transfused red cells to
plasma of 1:1 is beneficial,
then why not transfuse whole
blood, thus reducing substan-
tially recipient exposure to
donors?”
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BLOOD IS FOR BLEEDING.

SALTWATER IS FOR

COOKING PASTA.
-SPINELLA 2017
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Red blood cell processing methods and in-hospital mortality: )
a transfusion registry cohort study

CrossMark

Nancy M Heddle, Donald M Arnold, Jason P Acker, Yang Liu, Rebecca L Barty, John W Eikelboom, Kathryn E Webert, Cyrus C Hsia, Sheila F O’Brien,
Richard | Cook

Summary

Background Quality of red blood cells
and the method of processing might
association exists between in-hospita

Old red cell filtered -

Old whole blood filtered =
Methods We did a retrospective regi
Canada, and Canadian Blood Service: Mid—age whole blood filtered —i—
hospital and who received RBC tran:
the method of processing (red cell filt Fresh red cell filtered
old 36-42 days). The primary outcon Fresh whole blood filtered L
time-dependent stratification variable

Mixed exposure — -

Findings Between April 1, 2008, and T T T

included in the analyses. When stor: 0-5 1 1.5 20 30 4-5
increased with fresh whole blood f Hazard ratio

units (hazard ratio 2.19, 95% CI 1.
were not significant.

Figure 3: Forest plot for in-hospital mortality
Interpretation The potential effect ¢ Cox regression model for in-hospital mortality for the six categories of red blood
cells exposure compared with the reference category. Hazard ratios >1 are
associated with a higher risk of death.

investigation, since adverse outcome:
management policies.
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Diagnostika a 1é¢ba Zivot ohrozujiciho
krvaceni u dospélych pacientti vintenzivni
a perioperacni péci

Cesko-slovensky mezioborovy doporuceny postup

Blatny J., Bldha J., Cvachovec K., Cerny V.*, Firment J., Kubisz P., Kvasnitka J., Masopust J.,
Penka M., Salaj P., Stako J., Zahorecﬁ Zykoval

2.6.6
V uvodni etapé 1é¢by pacientl se ZOK dopo-

rucujeme pouziti jednoho ze dvou nasledujicich

postupii:

a) pouziti jednotek Cerstvé zmraZené plazmy (FFP)
v pomeéru k jednotkam erytrocytovych transfuz-
nich pripravku (ETP) aspon 1: 2. (1B),

b) podani fibrinogenu a ETP podle jejich aktual-
nich hodnot/hladin. (1C)

* AKUTNI:_CZ@ XII. KONFERENCE 21.11.2020

MEZIOBOROVY DOPORUCENY POSTI.IP

DIAGNOSTIKAA LECBA
PERIPARTALNIHO ZIVOT OHROZUJICIHO
KRVACENI

Cesko-slovensky mezioborovy konsenzus

PaFizek A.', Binder T.2, Bldha J.%, Blatny J.%, Burik M., Feyereisl J.%, Janki P.7, Kokrdova Z.),
Kfepelka P.%, Kvasnicka J.%, Lubusky M.2, Seidlova D.*, Simetka 0.M 2, Stouraé P.", Cerny V.47

Doporuceni 30

Substituci fibrinogenu doporucujeme u pacientek s PZOK
pri poklesu jeho hladiny pod 2 g/1 a/nebo pri ndlezu jeho funkc-
niho deficitu zjisténého viskoelastometrickymi metodami nebo
pri odiivodnéném Klinickém predpokladu deficitu fibrinoge-
nu i bez znalosti jeho hladin. Jako minimdlni dvodni ddvku
u PZOK doporucujeme poddni tvodni ddvky 4 g fibrinogenu
nebo ekvivalentu této ddvky pfi pouZiti transfuznich pripravki
se zvySenym obsahem fibrinogenu.

Doporucujeme, aby kaZdé porodnické pracovisté bylo vybave-
no pfimeérenou zdsobou fibrinogenu s jeho okamzitou dostupnosti.
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G

o0 Transfusion and coagulation management in major
obstetric hemorrhage

Alexander J. Butwick® and Lawrence T. Goodnough®™®

INTRODUCTION

Obstetric hemorrhage is a leading cause of maternal death and morbidity worldwide. In Africa and Asia,
obstetric hemorrhage accounts for more than 30% of all maternal deaths [1]. By comparison, obstetric
hemorrhage is responsible for lower rates of maternal death in the developed world: 3.4% in
the UK between 2006 and 2008 and 11.4% in the USA between 2006 and 2010 [2].
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Home Academy Blog About

Sample Size Calculator

Determines the minimum number of subjects for adequate study power

& ClinCalc.com » Statistics » Sample Size Calculator

study Group Design

g Vs § § Vs 1§} Dichotomous Endpoint,
Two independent One study group
study groups vs. population Two lndEpEﬂdent Sample stUdy

Two study groups will each receive different treatments.

Primary Endpoint Samnle Size

¢ 1

Dichotomous Continuous
(yes/no) (means)
The endpoint is binemial - only two possible outcomes.
Eg, mortality (dead/not dead), pregnant (pregnant/not) Stu dy Pa famete rs
. . . Incidence, group 1 3.4%
Anticipated Incidence Type /1l Error Rate :
Incidence, group 2 2.55%
Group 1 (@ Alpha @ 0.05 Alpha 0.06
Beta 0.2
Group 2 () Power () 50% Power 0.8

Incidence v

o Reset m (# View Power Calculations
Enrollment ratio (3 1
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Rossaint et al. Critical Care (2016) 20:100

DO 10.1186/513054-016-1265- Critical Care

RESEARCH Open Access

CrossMark

The European guideline on management of ®
major bleeding and coagulopathy
following trauma: fourth edition

Rolf Rossaint', Bertil Bouillon?, Vladimir Cerny***®, Timothy J. Coats’, Jacques Duranteau®,

Enrique F(‘méndo%l\/\ond@arq, Daniela F'\I\pcz(u””, Beverley J. Hunt ! Racko Komadina'?, Giuseppe Nardi'?,
Edmund A. M. Neugebauer', Yves Ozier', Louis Riddez'®, Arthur Schultz'’, Jean-Louis Vincent'®

and Donat R. Spahn'”"

Initial coagulation resuscitation

Spahn et al. Critical Care (2019) 23:98

hitps://doi.org/10.1186/513054-019-2347-3 Crltl ca | C are

RESEARCH Open Access

The European guideline on management of ;@
major bleeding and coagulopathy

following trauma: fifth edition

Donat R. Spahn’, Bertil Bouillon?, Wadimir Cerny®**%, Jacques Duranteau’, Daniela Filipescu®, Beverley 1. Hunt?,

Radko Komadina'®, Marc Maegele'', Giuseppe Nardi'”, Louis Riddez'?, Charles-Marc Samama',
Jean-Louis Vincent' and Rolf Rossairt’®’

Recommendation 24 In the initial management of pa-
tients with expected massive haemorrhagef we recom-
mend one of the two following strategies:

e FFP or pathogen-inactivated
of at least 1:2 as needeg

e Fibrinogen concentre

° * AKUTNI:_CZ° XII. KONFERENCE 21.11.2020
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FP:RBC ratio
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Hemorrhage

Inflammation

Other Diseases

Medications

i

Resuscitation | <= Shockl
|

Dilution | Acidemia
|

Genetics Consumption

Hypothermia

v [

v

COAGULOPATHY

Factor
Consumption

Adaptovano z Hess et al. J Trauma. 2008;65:748-54
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Effect of early tranexamic acid administration on mortality, @* ®

CrossMark

hysterectomy, and other morbidities in women with sl
post-partum haemorrhage (WOMAN): an international, et 030161

50140-6736(17)30638-4

randomised, double-blind, placebo-controlled trial
WOMAN Trial Collaborators*

Summary

Background Post-partum haemorrhage is the leading cause of maternal death worldwide. Early administration of
tranexamic acid reduces deaths due to bleeding in trauma patients. We aimed to assess the effects of early administration
of tranexamic acid on death, hysterectomy, and other relevant outcomes in women with post-partum haemorrhage.

Tranexamic acid Placebo Risk ratio
group deaths group deaths (95% CI)
<3 hours
WOMAN 89 (1-2%) 127 (1.7%) B 0-69 (0-53-0-90)
CRASH-2 345 (51%) 470 (7-0%) —— 072 (0-63-0-83)
Overall 434 (3-0%) 597 (4-2%) R . 0-72 (0-64-0-81)
p=0-75*
>3 hours
WOMAN 66 (2-6%) 63 (2-5%) | 1.07 (0-76-1-51)
CRASH-2 144 (4-4%) 103 (3-0%) —— > 144112182
Overall 210 (3-6%) 166 (2-8%) e ——  1.27 (0-96-1-69)
p=0-17* p<0-0000*
04 0’6 08 1.0 12 14 16
Favours tranexamic acid Favours placebo

Figure 5: Time to treatment
*Heterogeneity p value.
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Interpretation Tranexamic acid reduces death due to bleeding in women with post-partum haemeorrhage with no
adverse effects. When used as a treatment for postpartum haemorrhage, tranexamic acid should be given as soon as
possible after bleeding onset.

Tranexamic Placebo groupt Risk ratio
acid group (95% CI)
Time from delivery (h) x
=1 49/4846 (1:0%)  60/4726 (13%) E 0-80(055-1-16)
=13 40/2674 (1-5%) 67/2682 (2.5%) i) ¥ 0:60 (0-41-0-88)
=3 66/2514 (2-6%) 632560 (2-5%) 107 (0:76-1-51)
p=0-085"
Type of delivery :
Vaginal 10/7083 (1-6%)  135/7108 (1.9%) T 0-82 (0-64-1.05)
45/2952 (1.5%) 55/2871 (1-9%) = 0-80 (0:54-1-18)
pe0-5T" 5
Primary cause of haemorrhage '
Uterine atony 6428 (1.2%) 103/6333 (1-6%) . - 0-74 (0-55~0-99)
ther/unknown 8/3608 (2.2%) BR/3652 (2-4%) L 090 (0-66-1.21)
p=03 :
All patients 155/10036 (1-5%) 191/9985 (1.9%) _‘_ 0-81 (0-65-1-00)
Two-sided p=0-045 :
04 0’6 0'8 12 14 16
—
Favours tranexamic acid Favours placebo

Figure 3: Death from bleeding by subgroup

*Heterogeneity p value. TOne patient excluded from subgroup analysis because of missing baseline data.
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DIAGNOSTIKA A LECBA
PERIPARTALNTHO ZIVOT
OHROZUJICIHO KRVACENI

Cesko-slovensky mezioborovy konsenzus

Doporuceny postup

Doporuceni 10

U Zen se zvySenym rizikem PZOK podstupujicich cisarsky
rez navrhujeme zvazit s poddnim karbetocinu i jednordzové
poddni kyseliny tranexamove (TXA).
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Transfusion Medicine Reviews 29 (2015) 231-241

Prophylactic Use of Tranexamic Acid for Postpartum Bleeding Outcomes:
A Systematic Review and Meta-Analysis of Randomized Controlled Trials

Asim Alam **, Stephen Choi *"

TXA Placebo/No treatment Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.7.1 Vaginal Birth
Gungorduk 2013 0 220 0 219 Not estimable
Subtotal (95% CI) 220 219 Not estimable
Total events 0 0
Heterogeneity: Not applicable
Test for overall effect: Not applicable
1.7.2 Cesarian Section
Abdel-Aleem 2013 0 373 0 367 Not estimable
Ahmed 2014 0 64 0 64 Not estimable
Gai 2004 0 91 0 38 Not estimable
Gobbur 2014 0 50 0 50 Not estimable
Goswami 2013 0 60 0 30 Not estimable
Gungorduk 2010 0 330 0 330 MNot estimable
Mayur 2007 0 50 0 50 Not estimable
Movafegh 2011 0 50 0 50 Not estimable
Ramani 2014 0 60 0 60 Not estimable
Rashmi 2012 0 50 0 50 Not estimable
Sekhavat 2009 0 45 0 45 Not estimable
Senturk 2013 0 10 0 122 Not estimable
Shahid 2013 0 38 0 36 Not estimable
Singh 2014 0 100 0 100 Not estimable
Xu 2013 2 88 2 86 100.0% 0.98(0.13,7.09 TROMBEMBOLIE
Yehia 2014 0 106 0 106 MNot estimable
Subtotal (95% CI) 1656 1635 100.0% 0.98 [0.13, 7.09]
Total events 2 2
Heterogeneity: Not applicable
Test for overall effect. Z= 0.02 (P = .99)
Total (95% CI) 1876 1854 100.0% 0.98 [0.13, 7.09] -"‘
Total events 2 2 . )
Heterogeneity: Not applicable '0.01 0:1 1-0 100-

Test for overall effect: Z= 0.02 (P = .98) Higher risk for TXA Higher risk for Control

Test for subgroup differences: Not applicable
Fig 8. Forest plot demonstrating effects of TXA on the incidence of thromboembolic side effects. Sample size, number of events, ORs, and the pooled estimate of the OR are shown according
to subgroup. 95% Cls are indicated as lines for each study and diamonds for pooled estimates.
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U masivniho krvaceni je
fibrinogen prvnim faktorem, ktery
dosahne kriticky mzke hladmy'

sthesiol Scand.
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Injury, Int J. Care Injured 48 (2017) 1074-1081

Fibrinogen is an independent predictor of mortality in major trauma
patients: A five-year statewide cohort study

Zoe K. McQuilten®"", Erica M. Wood", Michael Bailey?, Peter A. Cameron®, David ]. Cooper®

2 Australian and New Zealand Intensive Care Research Centre (ANZIC-RC), Monash University, Melboume, Ausiralia

© Transfusion Research Unit, Monash University, Melbourne, Australia

©Department of Epidemiology and Preventive Medicine, Monash University, Melbourne, Australia

Z.K McQuilten et al./Injury, Int. [ Care Injured 48 {2017) 1074-1081

Table 2

Patient outcomes according to fibrinogen level on admission.
Outcome Less 1 g/L 1-15g/L 1.6-2.0g/L 21-4.0g/L Greater than 4 gjL p-value
Massive transfusion 63 (55.3%) 93 (32.9%) 104 {16.9%) 124 (41%) 12 {1.6%) =0.01
ICU LOS days®, mean [95% 1) 8 1{6,11) 15 (6,9) 6 (5, 7) 5(4,5) 5(4,5) =0.01
Hospital LOS days”, mean (95% Q) 21 (17, 26) 17 (15, 19) 12 (11,13) 8 (8, 9) 9 (8, 10) =0.01
24-h mortality 36 (31.6%) 29 (10.2%) 24 (3.9%) 44 (1.5%) 3{04%) =0.01
In-hospital mortalicy 54 (47.4%) 71 (251%) 77 (12.5%) 186 (6.2%) 53 (7.2%) =0.01

ICU - intensive care unit; LOS - length of stay.

"M NEMOCNICE V PRAZE

* Restricted to patients who survived until hospital discharge.
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J. Perinat. Med. 2017; aop

Ayaka Nakashima, Kazuhide Ogita*, Masaya Chita and Takeshi Yokoi

Serum fibrinogen levels could be an index
of successful use of balloon tamponade in

postpartum hemorrhage

DOI10.1515/jpm-2016-0238
Received July 15, 2016. Accepted January 23, 2017,

Abstract

Objective: The object of our study was to determine
whether serum fibrinogen levels could be used to predict
the success rates of balloon tamponade and decrease the
use of invasive methods.

Methods: This retrospective study, conducted at Rinku
General Medical Center, was aimed to identify factors
associated with high success rates in balloon tamponade.
Forty-six patients with postpartum hemorrhage (PPH),
non-responsive to uterotonics and treated with balloon
tamponade between April 2008 and March 2015, were
included.

Results: Forty-six women were included, of which 34
underwent vaginal delivery and 12 underwent cesarean
delivery. There were no complications from balloon tam-
ponade and its success rate was 73.3%. Seven women
required additional procedures: One used gauze packing,
three used uterine artery embolization, and five under-
went peripartum hysterectomy. The cut-off line of serum
fibrinogen level was 172.5 mg/dL (P= 0.002) with its 77.4%
sensitivity and 66.7% specificity.

Conclusion: We recommend measuring serum fibrinogen
level for predicting whether the balloon tamponade can
be used successfully or not.
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Figure 1: This graph shows the distribution of serum fibrinogen
levels between the responder group and non-responder group.
The average serum fibrinogen levels of the two groups were
241.2+109.9 mg/dLand 170.9+144.1 mg/dL.




International Journal of Obstetric Anesthesia (2018) 33, 4-7
0959-289X/$ - see front matter © 2017 Published by Elsevier Ltd.
https://doi.org/10.1016/j.ijoa.2017.08.008

CrossMark

EDITORIAL ELSEVIER

www.obstetanesthesia.com

How to replace fibrinogen in postpartum haemorrhage
situations? (Hint: Don’t use FFP?!)
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EJA Eur J Anaesthesiol 2017; 34:332-395

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

First update 2016

Sibylle A. Kozek-Langenecker, Aamer B. Ahmed, Arash Afshari, Pierre Albaladejo, Cesar Aldecoa,
Guidrius Barauskas, Edoardo De Robertis, David Faraoni, Daniela C. Filipescu, Dietmar Fries,
Thorsten Haas, Matthias Jacob, Marcus D. Lancé, Juan V.L. Pitarch, Susan Mallett,

Jens Meier, Zsolt L. Molnar, Niels Rahe-Meyer, Charles M. Samama, Jakob Stensballe,

Philippe J.F. Van der Linden, Anne J. Wikkelse, Patrick Wouters, Piet Wyffels and Kai Zacharowski

We suggest an initial fibrinogen concentrate dose of 25 to
50mgkeg'. 2C

Plasma transfusion alone is not sufficient to correct hypo-
fibrinogenaemia. C
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[ visledky: [ = —a (82527 "= 1'7)
Refim Mixer Data Zobrazeni Filtry Typyudalosti Potvrzovéni Zpfistupfiovani Konfigurace 2

AdxcER

TFidy a metody 28/06/11 28/08/11 28/06/11 28/0611 ||
11:43 12:01 12:03 23 |

Diabeticky profil g
Glukdza 83"

ABR - krev

L] Hemoglobin

pH

PCD2

HCO3 aktualni

HCO3 standardni

' | Base excess aktudlni

PO2

| 02 saturovang

CO2 celkav

Tup kive

] Sodik

# Draslik

Chioridy

= Vapnik ionizovang

| Krevni obraz-perifer

e  Leukocyty

| Ervtrocyty

Hemoglobin

183
188
63
30,0
1|3
18,1

Arterial

2.80

50
108

U, b2

Hematokrit 0,245
g | Str.obj.emvtr. g9.4
| Barvivo ertr. 292
] St barev.kon. 207
| Distr.kfiv.eny 148
Trombocyty £a
Stf.abj.trombo 103
Destiékowy hematokrit 0.070
Distr. kfiv.tr. 189
Koagulaéni vysetfeni |=

+

Quickir test INR

APTT

Trombinovy Gas

Fibrinogen koagul.

Etanol gelifik._test

Antitrarbin |1l

D-dimery

1,05
303
171

Tat+His
74
1830
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Measure all phases of hemostasis in whole blood

«~—— Clot Formation ——

Fibrinolysis ——————

Clot Strength

(Platelets/Fibiin)
ILY3U

K
Enzymatic Polymerization Thrombolysis
Clotting Time Clot Kinetics Clot Stability
(Coaguiation Factors) Clot Breakdown

The TEG® hemostasis system continuously measures all phases of hemostasis as a
net product of whole blood components.

+—— Coagulation — Fibrinolysis
Kinetics of clot .~
fereopmen LY
L Angle]
'
< -1 LY30
/f-:‘\ K- MA
Percent lysis
30 minutes
after MA
Reaction time, Achievement. Maximum amplitude =
first significant of certain clot maximum strength of
dlot formation firminess. clot
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[N Vysledky: -2
Redim  Mixer

firde—
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Data Zobrazeni Filtry Typy udélosti Potvrzovani  Zpfistupfiovani  Konfigurace

AdxcER

A UNIP 2 11 3D @@

Tfridy a metody

28/06/11

28/06/11

28/06/11

28/06/M1

11:43

12:01

12:03

23

Diabeticks profil =

Glukéza

ABR - krev =

Hemaglobin

pH

PCD2

HCO3 aktualni

HCO3 standardni

Base excess aktudlni

PO2

02 saturovand

CO2 celkav

Typ kive

Plna krev =]

Laktat

Sodik

Draslik

Chioridy

Y apnik ionizovang

Krevni obraz-perifer |=]

Leukocyty

Erytrocyty

Hemoglobin

Hematakrit

Sif.obj.emytr.

Barvivo emytr.

Stf.barev.kon.

Distr. kifiv.ery

Trombocyty

St.obj. trombo

Destiékowy hematokrit

Distr kfiv.tr.

Koagulaéni vyietieni |5

Quickirv test INR

APTT

Trombinovy Gas

Fibrinogen koagul.

Etanol gelifik._test

Antitrambin 11

D-dimery

]

o

18,3
18,8
6.8
300
983

Arterial

1.05
303
171

Tat+His
78
1830

1 Kaolin

hemaoragicky sok Sample time; 28.56,2011 12:43:07 PM - 02,2547 FM

10 millimeters {
IJ ZJ

Angle [¥14 Prs, G EPL B I Ly30
dfsc % i %
2,2K 0,0 23,5 -7, 0,0

6,0k —13,2k 0—15

40,3 51,1 00

Citrated k3olin
s=hpee, 23.6.2011 12:58:55 FM - 02,3100 FM

Sanm
10 millimetars {

[¥ld
deq i
59,2 55,3 B,2K

95 —78 91 —f4 4,6k — 10,5k
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Fakul tni transfuzni oddelent VFN, PRAHA

RO I

¢ 17723358 20

2 PLNE KRVE

kt Fymt Fybt e+ Jub- S+ 8+ M+ W+ P+ Lea— Lebt Lus- Lub+

P W gl I

Wrobeno z 456 +-18 # ml krus |0EMae 10,0

FLEPMD SFL L EE }':1;-1 FLEFE S S .l'f L1
I Iil||||ﬂ||||||Illlﬂ\ﬂllllﬂllflﬂllll
eemce(9.05.2020 23:59

i 37 °C. UCHOURUEI TE PRI =35 *C.

HEEEZPECKY

O3CPRGNE DO &3 mL CPD,

Transfuzni odd.. Baarova 15, 460 63 Liberec

INFORMACE O TRANSFUZNIM PRiIPRAVKU

Niazev: IgA deficitni plazma, IgA deficitni plazma
Lkratka: P, PA

Definice: Transfuzni pfipravek z jednoho odbéru plné krve nebo z aferézy, zamraZeny béhem jedné hodiny tak, aby
byly zachovany labilni koagulaéni faktory.

Vlastnosti: Pripravek obsahuje:
e plasmu s obsahem IgA < 0,05 g/1, s normélni hladinou stabilnich koagulaénich faktori, inhibitorii koagulace,
albuminu a imunoglobulini vyjma IgA a minimalné 70 % mnoZstvi F VIII a alespoi stejné mnoZstvi ostatnich
labilnich koagulaénich faktori.
s erytrocyty < 6 x 10%/1, leukocyty < 0,1 x 10”1, trombocyty < 50 x 10°/1.
o antikoagulaéni roztoky CPD, Citrat sodny nebo ACD-A.
Pro sniZeni rizika TRALI {akutniho poskozeni plic zpiisobeného transfuzi) je plazma odebirdna pouze od muzi bez
anamnézy transfiize.
Pripravek je vySetfen na HBsAg, anti-HCV, HCV-Ag, anti- HIV 1/HIV2, HIV-Ag, protilitky proti pivodei syphilis
Ke klinickému pouZiti je uvolnén po Sestimésiéni karanténé.
Pripravek je vyroben za dodrzeni pfedepsanych postupii a kontrol jakosti. K jeho znehodnoceni miize dojit nespravnym
skladovanim a nespravnou manipulaci.

Rozaraztie

D — ~
s
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)\ L LEKARSKA
aogd FARULTA

SMO - 510 - 05

OVA o
RIS Odborna smérnice
g ‘% verze 5
Z
X (®) .
¥ n Thomayerova nemocnice
N n° Transfuzni oddéleni strana 4 z 17
Videriska 800, 140 59 Praha 4 - Kr¢
NAZEW PLAZMA (P)
DEFINICE PIame' :fvénim 1 TU pIné krve odebrané jednomu darci
0 63 ml antikoagulaéniho roztoku CPL. centrifugaci se uzavienym zpusobem
i =P covani pfejde do plazmy 95 % plvodniho
roztoku CPD, ktery obsahuje: kys. citronova 0,188 g, citronan sodny 1,656 g,
hydrogenfosfat sodny 0,139 g, dextroza 1,606 g
Zmrazena plazma se ponechava v karanténé& 6 mésicl, pred jejim uvoln&nim ke
klinickému pouziti musi byt darce opétné pfetestovan na virové markery (s
negativnimi vysledky). Ke sniZeni rizika TRALI je pro klinické pouZiti pfipravovana
plazma od darcu s malou pravdé&podobnosti pfitomnosti protilatek proti leukocytum
(muzi, Zeny bez anamnézy téhotenstvi).
Pfed podanim se plazma rozmrazuje v lazni o teplot¢ max. + 37°C (POZOR na
vys§si teplotu, plazma by se znehodnotila !)
VLASTNOSTI Objem jedné jednotky plazmy je 260 ml + 40 ml

Kontaminace trombocyty méné nez 50 x 10% TU; leukocyty mén& neZ 0,1 x 107
TU; erytrocyty méné neZ 6 x 10% TU

Zachovany jsou labilni koagulaéni faktory (FVIII alespori 70% vychozi hladiny).
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CALCIUM CHLORATUM
Biotika

injekéni roztok Samp. po 10 m|

Pro pomalé intravenézni podani,

Jedna ampulg oy,
sahuje 0,671 ¢ C;
. e idt
Obsah vapniky: 183 mg. 1o 4 \,,:3 ,‘c;:lm idum dihydricum
Ddpo 56
S Voda na injeke
Chlotovod tkova (k dprays S yselina

mimol v amp,
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JAMA, 2002, 288:1499-1507 WWw, jama.com

Anemia and Blood Transfusion
1 in Critically lll Patients

Impact of Plasma Transfusion in Trauma Patients
Who Do Not Require Massive Transfusion

M —

i Kenji Inaba, MD, FRCSC, FACS, Bernardino C Branco, MD, Peter Rhee, MD, FACS,
W/ ///// . : v - - ") Lorne H Blackbourne, MD, FACS, John B Holcomb, MD, FACs, Pedro GR Teixeira, MD, Ira Shulman, MD,
Jean Louis Vincent, MD, PhD, FCCP  for the ABC Investigators A L Janice Nelson, MD, Demetrios Demetriades, MD, PhD, FACS
1ee |
«. , Table 6. Difference in Mortality by Number of Units Transfused ’ 45% 1
"y {l OR=3.1 (1.1, 8.9); p=0.04
MGI’T&' ity, U,"O 40% 4 ' 1
OR=1.8 (1.0, 3.1); p=0.06 gy
) I L 35% r '
Units Survived Died a i -
Tramsfmped  No.  (n=2422) (n=614) P Value® = ki —_—
— . = 25%
0 1896 85.1 14.9 £
S 20%
1 157 84.1 15.9 g
' g 15%
2 377 79.6 204 | _ g, .
3 167 70.7 29.3 o |
4 130 69. 30.8 | , : .
No Plasma 1-3 units 4-6 units 2 7 units
% 31 9 55 2 448 - ' Number of Units of Plasma Transfused in 12 h
*Numbers do not total 3534 because of missing data (some forms incomplete). Figure 2. Overall complication rates stratified by the number of units of
plasma transfused in 12 hours. OR, odds ratio (95% confidence interval);
pvalues were derived from McNemar’s chisquare test.
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