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POTENTIALLY SURVIVABLE.

Between October 2001 and June 7011976 US. Service members
died from wounds which could have been successfully treated
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A lot has changed ...

Today

F N——
= Guidelines = Coagulation factors

locally adapted concentrates/ fibrinogen
faster and safer than plasma

1990s
N——

= Volume resuscitation
crystalloid-based fluid therapy

= Liberal use of transfusions = Early use of TRF

RBC; limited use of plasma and platelets transfusion component ratios 1:2 (1:1:1) » Tranexamic acid
routinely administered based on the
= Expert opinions and personal = Massive Transfusion Protocols CRASH-2 / WOMAN trials

experience enabling a rapid and standardised response

= Octaplas

immune-safer plasma

= Heparin, antithrombin !!! = Novoseven®

= POC coagulation monitoring
for targeted haemostatic therapy J

CSL Behring



ﬁVe have R [ We h \\
= better diagnostics We have We have expert € have

" safer blood products studies recommendations | [ guidelines

= more effective drugs
" bedside monitoring J \_ _ ) L -

BUT TREATMENT IS STILL DELAYED...
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DOKUMENTY CSARIM A €SIM LS JEP

Diagnostika alécba zZivot ohrozujiciho
krvaceni u dospélych pacientt v intenzivni
aperioperacni péci

Cesko-slovensky mezioborovy doporu¢eny postup

Kvasnicka J., Masopus/

Ceska spolecnost anesteziologie, resuscitace a intenzivni mediciny CLS JEP

Ceska spolecnost pro trombozu a hemostazu CLS JEP
Ceska hematologicks spoleénost CLS JEP

Slovenska spolocnost anestézioldgie a intenzivnej mediciny Slovenskej lekarskej spolocnosti
Slovenska spolocnost hemostazy a trombezy Slovenskej lekarskej spolognosti

Ceska spoleénost intenzivni mediciny CLS JEP

uvop

V pfedloZeném dokumentu jsou uvedena dopo-

ruleni pro 1é¢bu Zivot ohroZujiciho krvaceni (ddle
jen ZOK) u dospélych pacientfl, kde k ZOK doflo
vdiisledku traumatu nebo v souvislosti s chirurgic-
kym & jingm intervenénim vykonem. Jednotlivi
doporufent vychézeji z dostupnjch publikovanjich
odbornych zdroji k dané problematice a nazori
Clenii pracovni skupiny / autorského kolektivu.
Implementace v textu formulovanych doporuéeni
musi byt vidy zvaZovdna v aktudlnim klinickém
kontextu a z pohledu poméru pfinosu a rizika
jednotlivjch konkrétnich postupil. Dokument
nenahrazuje zikladni odborné zdroje dané pro-
blematiky a neuvadi povinnosti zdravotnickyjch
pracovnikil uréené jinymi zakonnymi & profes-
niminormami.

METODOLOGIE FORMULACE
JEDNOTLIVYCH DOPORUCENI

Klasifikace stunifi donoruéeni (_erading)

Anest intenziv Med. 2017.28.263-269
“edltor textu

lovany pracovni skupinou je oznacen symbolem
i

Klasifikace podle tirovné a kvality publikova-
nych praci:;
0 = . doporucent nelze formulovat*.
1 = ,silné doporucen{” (postup nebo intervence

jsou doporuceny)
2 = ,slabé doporugeni” (postup nebo intervence

jsou ke zvaZeni).

Klasifikace podle ndzorii a zkugenost{ jednotli-
vyich Elenti pracovni skupiny:

viech Zlenf autorskéha tjm

1 = ,silné doporufeni” (postup nebo intervence

jsou doporudeny).
2 = ,slabé doporuteni* (postup nebo intervence

jsou ke zvazen).
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But do we actually know how to read guidelines?
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AVERAGE
PATIENT

CSL Behring

HEMOCOAGULATION MANAGEMENT
Read instructions and call for help early

(0 CONTROLLED STABILIZATION = @ )
EG
%Asﬁ-;tm@w x L8 DT &
CAUTION Ca?" =) 1pA
%8
\ MASSIVE BLOOD LOSS = P
=4

(1 If you don't know, call for heIp VFN

% MULTIDISCIPLINARY TEAM

(z N s %i]

1 T &S uass il
Monitor vital signs and blood loss. Follow laboratory Administer balanced crystalloids, but start
k results (CBC, ABG, TEG/ROTEM). CAUTION Ca") @sopressors early (norepinephrine, phenylephrineb
E ﬂ? £ l
Exa l,
ﬁbnnogen
Initiate hemocoagulation = Exacyl, fibrinogen. | |Consider plasma administration - prefer OCTAPLAS.
\_ Maintain temperature! /) \_ Administer blood components, be restrictive. J
[Parts
o @ © (] RiNE -
Exacyl  Fibri oct pl Vial Hot wat v,
2 B e e O (caoAse) | botie | pump )
2 AN2204856-2




GUIDELINE

What should
generally be
done?

PROTOCOL

How do we make
it happen reliably
here?

BEDSIDE
DECISION

What does this
patient need now?

KNOWLEDGE

Why it should
work — and when
it might fail.

CSL Behring

Guidelines reduce

Protocols reduce

Knowledge reveals their

Clinical judgement
to the patient

them



THE DIFFICULT PART OF BLEEDING
MANAGEMENT IS THE DECISION !

Because the bedside is different from the guideline.

INCOMPLETE
LACK OF TIME INFORMATION

5 UNCERTAINTY

XXX, kongres Ceské spoleénosti anesteziologie, resuscitace a intenzivni mediciny Brno 17. zafi 2026 CSL Behring

CHANGING
PHYSIOLOGY




WHAT
QUESTION ?

What exactly is the
recommendation
trying to solve?

\_ _

(G

WHICH
PATIENT ?

Is this my patient
- and my clinical
situation?

L

HOW TO READ A GUIDELINE AT THE BEDSIDE:

WHAT
CONTEXT?

(Patho)physiology,
drugs, team,
resources?

\__ _

\_ _
|

1

A\

CSL Behring
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Adapted from Hess et al. ] Trauma. 2008;65:748-54

Hemorrhage I_l
l v

Inflammation —
Resuscitation | <= Shockl

Other Diseases i
iluti Acidemia
Medications Dilution
Genetics Consumption Hypothermia g —
* I Consumption

COAGULOPATHY

In' massive bleeding, fibrinogen is the first
XXXX ——  factor to reach critically low levels!

Brenni M, et al. Acta Anaesthesiol Scand. 2010;54:111-117

XXX, kongres Ceské spoleénosti anesteziologie, resuscitace a intenzivni mediciny Brno 17. zafi 2026 CSL Behring
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British Journal of Anaesthesia 113 (4): 585-95 (2014)

BJA

Theoretical modelling of fibrinogen supplementation with
therapeutic plasma, cryoprecipitate, or fibrinogen concentrate

P. W. Collins®*, C. Solomon?3, K. Sutor*, D. Crispin“, G. Hochleitner>, S. Rizoli¢, H. Schéchl”8,

M. Schreiber® and M. Ranuccil®

Fib level graph

—e— Plasma —e— Cryo —e— FibCon ¢ RBC addition —— Target
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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

EJA Eur J Anaesthesiol 2023; 40:226-304

Management of severe peri-operative bleeding: Guidelines from
the European Society of Anaesthesiology and Intensive Care

Second update 2022

Plasma transfusion alone 1s not sufficient to correct hypo-

fibrinogenaemia. C
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CRYSTALLOIDS or COLOIDS ?

Theoretical distribution of intravenous fluids on infusion

Sodium

; : Balanced
o, o, o
Glucose 5% chleride 0.18% Saline 0.9% crystalloids Colloid

‘ 1 litre

480mL

Intracellular Extracellular
(25 litres, (17 litres)
i Plasma
6 6 6 6 O B d Interstitial :/20‘,: :ge
cgr?r?:cr}tive andiymphone i
‘ ‘ ‘ ‘ ‘ Hecila (8 litres) ‘ ‘ ‘
(5 litres) -
‘ ‘ ‘ ‘ . ‘ ‘ Capillary membrane
& 6 & & ¢ é ¢ é ¢ Transcellulg
& 6 6 6 0 é 6 é
Cell Membrane
70 kg man Electrolyte composition of some transcellular fluids (mmol/L)
42 litres total Fluid Na* K* cr- HCO*
body water Sweat 65 39 16

8
Gastric 20-100  5-10 120-160 0
T Bile 150 5-10 40-80 20-40
‘ =1 litre lleal 140 5 105 40

Fig1 Body fluid compartment volumes and theoretical distribution of intravenous fluids in healthy people

Frost. BMJ 2014,350:g7620 doi: 10.1136/bmj.g7620
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Hahn and O’'Brien Annals of Intensive Care (2025) 15:83 Anna |S Of Inte nsive Ca re
https://doi.org/10.1186/513613-025-01495-3

RESEARCH  OpenAces Crystalloid is not “intravascular or

Attenuation of the plasma volume response extravascular”. It is continuously moving
to crystalloid fluid used for goal-directed fluid between compartments.
thel'a py Robert G. Hahn'"® and Terry O'Brien’
. 7 F "
S Y
Q o © /’
g o<>°o . /w
L G o g N g&o&fe?:
o § | e
2 | %g’?o o N =103
=) S - 40 60 80 100 120
) o
£ o ° Body weight (kg)
= ° o
g W °
-g 3 \QO: °° °p° o e
° ° ° ° g ° o°§;°°8;ﬁ~\\ & o
Crystalloid distribution depends on > SFeE o e
° ° o ¥ o000 §
pressure, volume status, infusion rate and : _ 98¢ e
40 60 80 100 120

endothelial integrity

Mean arterial pressure (mmHg)

. Hahn and O'Brien Annals of Intensive Care (2025) 15:83
XXX, kongres Ceské spoleénosti anesteziologie, resuscitace a intenzivni mediciny Brno 17. zafi 2026 CSL Behring



500+
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Plasma volume expansion (mL)

Crystalloid

500+

400+

3004

2004

100+

Plasma volume expansion (mL)

10

20

30 40 50 60 70

Colloid

10

20

30 40 50 60 70

Time (min)

Fig. 2 Simulation of the plasma volume expansion following three
successive bolus infusions during 7 min followed by a free interval
of 5 min in a patient weighing 70 kg. A Crystalloid fluid 4 mL/kg

in each bolus (Ringer solution). B Colloid fluid 2 mL/kg in each bolus
(hydroxyethyl starch)

007 A The same crystalloid )
E bolus does not produce
é 200 - O 1stbolus the same volume effect:
. 1~ 100%
2 ] 2" — 51 %
\__ 3“-36% J
0

Crystalloid  Colloid

Fig. 3 Simulation of the plasma volume expansion following three successive bolus infusions during 7 min followed by a free interval of 5 min

in a patient weighing 70 kg after a constant-rate infusion 5 mL/kg/h of crystalloid fluid infused over 60 min. A Crystalloid fluid 4 mL/kg in each bolus
depending on body position and 2 mL/kg of colloid fluid in the flat recumbent position. B Bolus infusions of crystalloid fluid given a hemorrhage
suddenly occurs at 60 min.

— Repeated crystalloids become progressively inefficient

MODELLED / SIMULATION Hahn and O'Brien Annals of Intensive Care (2025) 15:83
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500+ 300 - 300 £5 g
5 rystalloid
ST A WA B Gy
~ 4004 _EI _E|
S S S
- v ]
wv — —_
S 3004 5 200 O 1stbolus £ 200
o o) =
X > >
3 p B 2nd bolus -
£ 200 & B 3rdbolus Z
S L 100~ £ 100 -
5 o o
> < <
£ 1004 ,
= Crystalloid
o 0 0
0 T T T T T T 1 i i Bleed Bleed Bleed
i & I B 2 M B Crystalloid  Colloid v 200 1 600 mL
Fig. 3 Simulation of the plasma volume expansion following three successive bolus infusions during 7 min followed by a free interval of 5 min
500 B in a patient weighing 70 kg after a constant-rate infusion 5 mL/kg/h of crystalloid fluid infused over 60 min. A Crystalloid fluid 4 mL/kg in each bolus
) depending on body position and 2 mL/kg of colloid fluid in the flat recumbent position. B Bolus infusions of crystalloid fluid given a hemorrhage
é suddenly occurs at 60 min.
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Fig. 2 Simulation of the plasma volume expansion following three
successive bolus infusions during 7 min followed by a free interval
of 5 min in a patient weighing 70 kg. A Crystalloid fluid 4 mL/kg
in each bolus (Ringer solution). B Colloid fluid 2 mL/kg in each bolus
(hydroxyethyl starch)

. MODELLED / SIMULATION Hahn and O'Brien Annals of Intensive Care (2025) 15:83
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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,®
and Juan C. Duchesne, MD%*
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Fig. 2 — Kalpan-Meier curve, 10-d mortality, survivability for subgroup quantity analysis.

CSL Behring

Endothelium and glycocalyx matter

Healthy Hemorrhagic shock

S|
WBC PLATELET SYNDECAN GLYPICAN HYALURONAN PROTEINS

ICAM P-SELECTIN

Figure 1.

A) An intact endothelial glycocalyx provides a barrier between the plasma compartment and
the cell membrane and limits RBC, WBC and platelets from contacting the cell surface. The
glycocalyx and associated immobile protein layer overlies the cell junction contributing to
endothelial barrier properties for both water and protein flux. B) During mild to moderate
inflammation, shedding and proteolytic cleavage of the glycocalyx (in this case removal of
hyaluronan) increases the porosity of the glycocalyx. C) During severe inflammation and
trauma, breakdown of the glycocalyx exposes ICAM and P-selectin resulting in increased
WBC and platelet adhesion, respectively, and propagation of the inflammatory response.
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 (see text
for detail).

Chignalia. Shock. 2016 April ; 45(4): 338-348
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. Crystalloid . 2 /(@ ‘/.; ) €y
Tissue cells ‘ bolus @ 4 Y ,

(interstitium) & ,, . - #

; . e X o 4 ) Reduced microvascular flow
/ \ Galh e 0 Capillary filtration o ; [ )
- ) L - | € ) o 4 <

( 4 / o >
g ,/‘/M[ 0 ; Y 4 .2 ' , ~ i i ed
-y Low capillary pressure] / , " ﬁ)ullary compressuon] I Increas
~~§ \ / Y, 2 & 7:’— S St o = (== E ¢ ‘ i diffusion
___-——-————""___"_’ ‘L .
N -’ W] lb Py A p ¢ =
T = /o I —— =Y - e
\ ( 4 \’ (\J ) == — g / : : ®
— W [ R [ £ Temporary plasma \ : Sl b S
® a2 -/ @ . | volume expansion | o i v
@ L / ' * a - N Interstitial oedema ° ‘ . R S
o S — & — 5 - 7 .. '@ /. ‘ d 7 i o > e
3 Q [6) : g - — /' ) g v ) S
o o . ° A P /" | Reduced tissue
(interstitium) C ) > : D | R oygenation [
\\;, b i ,,// i . : 4 N >

More fluid # more perfusion

Macrohaemodynamics may improve while microcirculation gets worse.

Created by ChatGPT Eli, based on Torres et al. Critical Care 2017;21:160 and Ince C. Critical Care 2015;19(Suppl 3):S8
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EJA Eur J Anaesthesiol 2023; 40:226-304

Management of severe peri-operative bleeding: Guidelines from
the European Society of Anaesthesiology and Intensive Care

Second update 2022

2.9 Intra-operative transfusion triggers and volume
management

Recommendation 15
We recommend a target Hb concentration of 7 to 9 g dl™?
during active bleeding. 1B

We recommend the replacement of extracellular fluid
losses with 1sotonic crvstallolds in a tmelv and 0col-

based manner. 1B | Micro and macrohemodynamic
stability can be achieved more
easily with colloids and with

less tissue edema

Compared with cry
micro-haemodynam
less volume of iso
oedema. C

CSL Behring

Meta-analysis of colloids versus crystalloids in critically ill,
trauma and surgical patients

S. H. Qureshi', S. I. Rizvi?, N. N. Patel® and G. J. Murphy!

Mortality
Reference Colloids Crystalloids Weight (%) Odds ratio Odds ratio
Tetrastarch
Alavi ef al.’® 0 of 32 0of29 Not estimable
Annane et af 20 362 of 1290 372 of 1107 185 0-77 (0-65, 0-92) -
Dubin et al.® 1of8 50f N 02 0-21 (003, 1-38) _—
Guidet et al.** 31 of 100 24 of 95 14 1:33 (071, 2:47) -
Gurbuz et al 3 0 of 100 0 of 100 Not estimable
Haase et al * 44 of 117 50 of 124 21 0-89 (0-53, 1-50) —
Hamaji et al.3s 1of24 Oof24 00 7-39 (0-15, 372-38) —_—t
Harten et al.® 10f 14 20f 15 01 0-52 (0:05, 5-50) —_—
Hung et al.37 0 of 41 0of 39 Not estimable
James et al 12 of 56 60f 53 06 2.07 (076, 566) _——
Myburgh et al.' 597 of 3315 566 of 3336 351 1.07 (0-95, 1:22) -
Perner et al.? 201 of 398 172 of 400 73 1-35(1-02, 1-78) [
Yates et al &5 5of 104 20f98 02 2:28 (0-51, 10-26) —
Subtotal 1255 of 5600 1199 of 5431 655 1-01 (092, 1-10) 1

Heterogeneity: x? = 22:40, 9 d.f,, P = 0-008; I? = 60%
Test for overall effect: Z = 0-14, P = 0-89

Pentastarch
Brunkhorst et al.?4 107 of 261 93 ot 274 46 to—
Magder et al. % 2 of 119 2of 118 01  —
Melntyre et al.*® 9of 21 6of 19 04 l o
Veneman et al.52+ 9of 15 5of 16 03 3-08 (0757 - ——
Veneman et al.52; 9of 15 50l 16 03 3-08 (0-76, 12-38) —
Subtotal 136 of 431 111 of 443 57 1-47 (1-08, 2-02) >

Heterogeneity: 2 = 2.55, 4 d.f., P = 0-64; 12 = 0%
Test for overall effect: Z = 241, P = 0-02

Mortality

Reference Colloids Crystalloids Weight (%) Qdds ratio Odds ratio
Gelatin

Alavi et al.1® 0of 31 0of 29

Annane et al.?% 168 of 562 372 of 1107

Parker et al 50 19 of 198 9of 198

Soares et al.>® 00f 20 10f 20

Tamayo et al.>” 0of 22 0of22

Verheij ef al 83++ 10t 16 1of 16 - 1-00 (0-08, 16-74)

Subtotal 188 of 849 383 of 1392 130 0-90 (0-73, 1-11) *

-2 . _ 0.10: (2 = 52%

Test for overall effect: Z = 0-99, P = 0-32
Total 874018037 2070 of 8610 1000 099 (092, 1.06) » {
Heterogeneity: 32 = 50-35, 30 d.f., P = 0-01; I? = 40% 1 1

1 1
Test for overall effect: Z=0-32, P = 075 001 01 1 10 100
Test for subgroup differences: y? = 9:34, 3 d.L., P = 0-03; /2 = 67-9% Favours colloids  Favours crystalloids

Fig. 2 Continued



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; *Department of Anaesthesiology, Hospital Clinic, Barcelona, Spain / ' 0 11:3

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) 60.94+2.0 88.643.0%* 75.544.3* 70.34+3.2% 163.5£17.1%% 111.344.6%** B 104.3422.7* i
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 33.741.3%* 34.3+1.1 ** 33.841.3%* 23.6£1.3%* 31.3£1.0%* 28 73 5%*
MCF (mm) 65.0+1.6 42 742 3%* 44742 3 ¥* 41.042.1%* 36.5+3.5%* 40.741.8%* 40.842.3**

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

HES

mostly dilution dilution + fibrin polymerisation greater coagulation impairment
Impairment often fibrinogen- impairment poorly reversible
responsive

CSL Behring



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; *Department of Anaesthesiology, Hospital Clinic, Barcelona, Spain  Flood Transfus 2013

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 i
CT (s) 60.9£2.0 88.643.0%* 75.544.3% 70.34£3.2% 163.5£17.1** 111.334.6%* ] 104.3422.7* i
CFT (s) 79.6+3.6 205.4+16.5%* 202.9+£15.4** 210.7£17.1%* 457.9+42 .5%* 243.7x16.4** 344.0+63.2%*
A10 (mm) 57.0£1.1 33.7£1.3%* 343411 ** 33.8+1.3%* 23.6£1.3%* 31.341.0%* 28.74+3.5%*
MCF (mm) 65.0£1.6 42742 3%** 44.7£2.3 ** 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.

Diagnostika a Iécha peripartalniho krvaceni,
konsenzus mezioborové pracovni skupiny
modifikovanou metodou ACCORD

Diagnosis and treatment of peripartum haemorrhage, consensus
of the interdisciplinary working group by the modified ACCORD method

Editofi: V. Cerny’-3, A. Parizek®
Autorsky tym: J. Blaha', J. Blatny?*, V. Cerny’-, P. Duli¢ek™, J. Gumulec', P. Jankii'*"?, M. Kacerovsky'™, P. Krepelka'*%,
M. Lubusky?', J. Mannova®, A. Pafizek?, D. Seidlova*?, 0. Simetka®, P. Stourag***?’

Stanovisko 20 (silné doporuceni)
Doporucujeme u vsech pacientek s PPH
zahdjit okamzitou tekutinovou resusci-
taci. Pro zahdjeni tekutinové resuscitace
doporucujeme pouziti balancovanych
roztoku krystaloidi [35].

CSL Behring

Stanovisko 21 (slabé doporuceni)
Navrhujeme zvazit pouziti syntetickych
koloidnich roztokt s obsahem Zelatiny pri
nedosazeni nebo nedosahovdni hemo-
dynamickych cilG tekutinové resuscitace
pouzitim krystaloidnich roztoku a pri trva-
jici potrebé tekutin.



Br J Anaesth. 2006 Oct;97(4):460-7
British Journal of Anaesthesia Page 1 of 8
doi:10.1093/bja/ael 191 BJ

Efficacy of fibrinogen and prothrombin complex concentrate
used to reverse dilutional coagulopathy—a porcine model

D. Fries'*, T. Haas>, A. Klingler3, W. Streif®, G. Klima®, J. Martini’,
H. Wagner-Berger2 and P. Innerhofer?

P |
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e / —
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American Journal of Emergency Medicine 101 (2026) 84-91

Balanced crystalloids versus normal saline for trauma resuscitation:
A systematic review and meta-analysis

Hany A. Zaki *°, Hussam Elmelliti ®*, Amira Shaban ¢, Ahmed Shaban ¢, Ali Elkandow ®,
Mohamed Gafar Abdelrahim®, Wadah Musaed ®, Eman E. Shaban ¢

Conclusions: In trauma patients with TBI, NS was associated with lower mortality and more ventilator-free days
than balanced crystalloids, whereas no significant difference was noted in trauma populations without TBI.
Moreover, there was no significant difference between NS and balanced crystalloids in terms of AKI incidence,
need for RRT, and ICU stay, suggesting that balanced crystalloids remain a safe and reasonable option for trauma

resuscitation.
Balanced crystalloid Normal saline Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 Trauma withTBI

Lombardo et al.2022 94 588 82 569 57.8% 1.13[0.82,1.56)

Poh etal.2024 4 32 3 38 20% 1.67 [0.34,8.07] —

Roquilly et al.2013 5 18 2 18  1.2% 3.08[0.51,18.53] -

Young et al.2015 5 26 5 32 3.0% 1.29[0.33,5.03] —_—T
Zampieri et al.2021 78 249 50 237 29.0% 1.71[1.13,2.57] =
Subtotal (95% ClI) 913 894 93.0% 1.35[1.06,1.72] ¢

Total events 186 142

Heterogeneity: Chi*= 3.30, df= 4 (P=051), F=0%

Test for overall effect: Z= 2.43 (P=0.02)

1.1.2 Trauma without TBI

Young etal.2014 3 22 4 24 27% 0.79(0.16, 4.00] [rem—
Young et al.2015 7 40 8 61 4.3% 1.41[0.47,4.24] —_—t——
Subtotal (95% CI) 62 85 7.0% 1.17[0.47,2.90] e 2
Total events 10 12

Heterogeneity: Chi*= 0.33, df=1 (P = 0.56), F=0%

Test for overall effect: Z= 0.33 (P = 0.74)

Total (95% ClI) 975 979 100.0%  1.34 [1.06, 1.69] 3

Total events 196 154

s - = e L N \ N

Heterogeneity: Chi*=3.72, df=6 (P=0.71), F= 0% '0.01 0-1 1-0 100-

Test for overall effect: Z= 2.44 (P = 0.01)

Test for subgroup differences: Chi*= 0.08, df=1 (P=0.76), F= 0%

Fig. 2. Mortality rate in trauma patients receiving balanced crystalloids or normal saline.

Favours [Crystalloid] Favours [Saline]

XXX, kongres Ceské spoleénosti anesteziologie, resuscitace a intenzivni mediciny Brno 17. zafi 2026 CSL Behring

Balanced crystalloid Normal saline Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.5.1 Trauma with TBI
Lombardo et al. 2022 1,609 2,849 588 1,544 2808 569  0.0% 65,00 [-249.56, 379.56]
Fohetal.2024 4,213.38 1,860.04 32 464266 2,71285 38 0.0% -429.28 [1505.99, 647.43] +
Subtotal (95% CI) 620 607 0.0% 26.13 [-275.81, 328.07] e ——
Heterogeneity. Chi*= 0.75,df=1 (P=0.39), F=0%
Testfor overall effect: Z=0.17 (P = 0.87)
1.5.2 Trauma without TBI
Young etal.2014 103 6.5 22 9 55 24 100.0% 1.30[-2.20, 4.80] .
Subtotal (95% CI) 22 24 100.0% 1.30 [-2.20, 4.80]
Heterogeneity: Not applicable
Test for overall effect Z=0.73 (P=0.47)
Total (95% CI) 642 631 100.0% 1.30 [-2.19, 4.80]
Het ity: Chi*= 0.77, df= 2 (P=0.68), F= 0% I + + J
T:S?;gflg::’la" eﬂ;d: Z=073( = 0.46) . Favnu‘rﬁ(u:ryslallmd] Favours [Szas;llll'le] =
Testfor subaroup differences: Chi*= 0.03, df=1 (P=087). F=0%

Fig. 6. Total volume of study fluid administered between patients receiving balanced crystalloid and normal saline,

Balanced crystalloid Normal saline Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
1.3.1 Trauma with TBI
Poh etal.2024 11 1242 32 1017 131 38 282% 0.83[516,6.82) *
Roquilly et al.2013 14 1126 18 1733 1126 18 18.7% -3.33[-10.69,4.03) ¢
Subtotal (95% Cl) 50 56 46.9% -0.83[-547,3.82] i
Heterogeneity. Chi*=0.74, df=1 (P = 0.39), F= 0%
Test for overall effect Z= 0.35 (P = 0.73)
1.3.2 Trauma without TBI
Young etal.2014 467 634 22 633 867 24 §31% -1.66(6.02270) —
Subtotal (95% Cl) 22 24 531% -1.66[-6.02,2.70] R
Heterogeneity: Not applicahle
Test for overall effect Z=0.75 (P = 0.46)
Total (95% ClI) 72 80 100.0% -1.27[-4.45,1.91] ’
Heterogeneity, Chi*= 0.80, df= 2 (P = 0.67); F= 0% i 0 %5 ! : 1 0%

Test for overall effect: Z= 0.78 (P=0.43)

Favours [Crystalloid] Favours [Saline]

Test for subgroup differences: Chi*= 0,07, df=1 (P = 0.80), F= 0%

Fig. 4. Length of ICU stay for trauma patients receiving balanced crystalloids or normal saline.
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WHY VISCOELASTIC TESTING CHANGED BLEEDING MANAGEMENT??
It makes individualised haemostatic treatment standardisable.

Conventional e 45-60 min
coagulation tests > FIBTEM A5/A10
(PT/aPTT)
Rapid early indicator of
reduced fibrin-based
Viscoelastic 10-15 min @ clot firmness /
testing (ROTEM/TEG) > hypofibrinogenaemia
CONVENTIONAL COAGULATION TESTS VISCOELASTIC TESTING

= isolated plasma

= mainly initiation of fibrin formation

= static result

= [imited haemostatic pattern information

= whole blood

» rapid haemostatic pattern information

= clot formation as a process

= |nitiation — propagation — strength — lysis

Karkouti et al. Circulation 2016, n=7,402; Cochrane 2026: | FFP, | platelets, | re-intervention; mortality benefit uncertain.

CSL Behring



Vessel injury

R

Activated
platelets

Time to

initial clot formation

Time to
reach a
pre-specified
clot strength

Immature clot

Mature clot

Fibrin strands

Rate of
clot
formation

MA clot strength

Greatest

achieved

LY30

Rate of clot
breakdown

Fibrinolysis

K-time Alpha angle Maximum Lysis % at
(R) (K) () Amplitude (MA) | 30 mins. (LY30)
Time for tracing to Angle between Decrease in curve
o Time to first deviation baseline and tangent | Maximum deviation of 7 s
Definition < reach 20 mm : p ; ; amplitude (relative to
from baseline i line that intersects tracing from baseline X
amplitude initial deviation MA) at 30 minutes
Controlling . Fibrinogen cleavage Fibrinogen cleavage Fibrinogen activity - !
Pathways Coagulation'cascads Fibrin polymerization Fibrin polymerization | Platelet count/ quality Fibfirolysis
: 4 = hypocoagulable <} = hypocoagulable
Interpretation L = hypercoagulable 4 = hypercoagulable
Theljapgutic 4 = administer fresh If K time is ®or alpha angle is {J, then: L = administer L = administer
Implications frozen plasma administer cryoprecipitate or fibrinogen concentrate platelets tranexamic acid

Tyler et al. Ann Emerg Med. 2021,77:357-366

XXXIN. kongres Ceské spolegnosti anesteziologie, resuscitace a intenzivni mediciny  Brno 17. zafi 2026 CSL Behring

THROMBOELASTOGRAPHY

HYPERFIBRINOLYSIS

*Ly30_, > 4% or Ly30_,, > 3%
*EARLY TREATMENT
(clinical suspicion)

*Tranexamic Acid 1g iv

HYPOFIBRINOGENEMIA
*MA .. <15mm (A10,, <45mm)

c | 0 . <60%r K . > 2.5 min
*OBJECTIVE 18-20mm
*Fibrinogen concentrate or
cryoprecipitate

THROMBIN GENERATION

DEFICIENCY

*R > 9min or R ., > 1min :
*ATC ., > 150" ora . <45

*PCC or plasma / protamine
*(Consider AC / CKH)

THROMBOCYTOPENIA

*A10,, <45mm (MA . > 15mm)
*Platelets pool




BLEEDING + ABNORMAL

Does it explain the bleeding?
— targeted intervention may help

BLEEDING + NEAR-NORMAL

Think beyond the tracing
— source, drugs, VWF/platelets

NO BLEEDING + ABNORMAL

Does this require treatment at all?

CSL Behring

POC-GUIDED # POC-DRIVEN

Better information # automatically better outcome.

POC SHOULD ANSWER A
CLINICAL QUESTION
— NOT CREATE ONE.
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Viscoelastic haemostatic assay augmented
protocols for major trauma haemorrhage
(ITACTIC): a randomized, controlled trial

K. Baksaas-Aasen', L. S. Gall?, J. Stenshalle®, N. P Juffermans® N. Curry®, M. Maegele®, A. Brooks’, C. Rourke?,
S. Gillespie?, J. Murphy® R. Maroni®, P Vulliamy?, H. H. Henriksen?, K. Holst Pedersen®, K. M. Kolstadbraaten',
M. R Wirtz*, D. ). B. Kleinveld*, N. Schafer®, S. Chinna’, R. A. Davenport?, P A. Naess', J. C. Goslings®,

S. Eaglestone?, S. Stanworth®?, P . Johansson?, C. Gaarder' and K. Brohi?”

Abstract

Purpose: Contemporary trauma resuscitation prioritizes control of bleeding and uses major haemorrhage protocols
(MHPs) to prevent and treat coagulopathy. We aimed to determine whether augmenting MHPs with Viscoelastic Hae-
mostatic Assays (VHA) would improve outcomes compared to Conventional Coagulation Tests (CCTs).

Methods: This was a multi-centre, randemized controlled trial comparing outcomes in trauma patients who received
empiric MHPs, augmented by either VHA or CCT-guided interventions. Primary outcome was the proportion of sub-
jects who, at 24 h after injury, were alive and free of massive transfusion (10 or more red cell transfusions). Secondary
outcomes included 28-day mortality. Pre-specified subgroups included patients with severe traumatic brain injury (TBI).

Results: Of 396 patients in the intention to treat analysis, 201 were allocated to VHA and 195 to CCT-guided therapy.
At 24 h, there was no difference in the proportion of patients who were alive and free of massive transfusion (VHA:
67%, CCT: 64%, OR 1.15, 95% Cl 0.76-1.73). 28-day mortality was not different overall (VHA: 25%, CCT: 28%, OR 0.84,
95% C10.54-1.31), nor were there differences in other secondary outcomes or serious adverse events. In pre-specified
subgroups, there were no differences in primary outcomes. In the pre-specified subgroup of 74 patients with TBI, 64%
were alive and free of massive transfusion at 24 h compared to 46% in the CCT arm (OR 2.12,95% Cl 0.84-5.34).

Conclusion: There was no difference in overall outcomes between VHA- and CCT-augmented-major haemorrhage
protocols.

Take-home message

When standard of care is delivered with empiric balanced hae-
mostatic therapy and intensive conventional coagulation testing,
viscoelastic haemostatic assays did not improve clinical outcomes in
the intention to treat cohort.

No. aliveand  No. alive and

No. free of MT free of MT Odds Ratio p-value
Subgroup patients (%) - CCT (%) - VHA (95% CI) interaction
PTr > 1.2 at baseline 0.872
Yes 102 30/58 (52) 25/44 (57) :v 1.23 (0.56, 2.69)
No 254 88123 (72) 97/131 (74) —-+— 1.13 (0.65, 1.97)
Severe TBI | 0.148
Yes 74 16/35 (46) 25/39 (64) : 2.12(0.84, 5.34)
No 313 106/156 (68) 106/157 (68) —1:— 0.98 (0.61, 1.57)
Prior oral anticoagulants : 0.268
Yes 27 10/15 (67) 6/12 (50) + : 0.50 (0.11, 2.28)
No 363 112/177 (63) 127/186 (68) ——l-.— 1.25(0.81, 1.93)
Per Protocol 313 105/163 (64) 96/150 (64) —1—:— 0.98 (0.62, 1.56)
Overall (all patients) 396  125/195 (64) 135/201 (67) <> 1.15(0.76, 1.73)

1 1 ] ] ] ] 1 ]
0.1 0.2 0.4 06 0810 2.0 3.0 40
CCT better VHA better

Fig. 2 Primary outcome (alive and free of massive transfusion at 24 h) in pre-specified subgroups. Odds ratios for the primary outcome (alive and
free of massive transfusion at 24 h) in the subgroups of coagulopathic patients at baseline (defined as PTr > 1.2), patients with severe TBI, patients
with prior oral anticoagulants, the Per Protocol and Intention-To-Treat (Overall) populations. Odds ratios were calculated using the VHA arm as the
exposed group. The solid black line indicates an odds ratio of 1, equivalent to no difference between study groups. The vertical red dashed line
indicates the overall odds ratio for the [TT population. Subgroup allocation criteria were missing for some patients, so some subgroups do not add
up to 396 patients. In particular, the following patients had missing data in their records: 40 did not have a PTr value at baseline, 9 did not have a
TBI score, 6 did not have a record for prior oral anticoagulants. Post-hoc analysis: the p-values for the interaction between study arm and each sub-
group were calculated using a logistic regression with "being alive and free of massive transfusion at 24 h"as the outcome. C! confidence interval,
CCT conventional coagulation test, VHA viscoelastic haemostatic assay, PTr prothrombin time ratio, T8/ traumatic brain injury, [TT intention-to-treat
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ITT

Survival at 24 hours Survival at 90 days

Table 2 Secondary outcomes for the intention-to-treat population

Mortality at 6 h—no. (%)

. , no. (%)
Survival at 24 hours Survival at 90 days
e 5—n0. (%)
E 0
- s—no. (%)
0 - uination—no. (%)
b 9 —— stasis—no. (%)
Massive transfusion at 24 h—no. (%)
5 ok % 2 5 Ho b P 100 Patients with symptomatic TEAA—no. (%)
ours since aadmission ays since aamission
il 173 185 161 160 o TR res 138 137 137 136 0 Patients with MODSAAA—RO. (%)
VHA 198 180 174 172 169 0 VHA 198 149 147 147 147 1]

.

Fig. 3 Survival curves at 24 h and 90 days. Survival curves with 95% confidence intervals at 24 h and 90 days for the Intention-To-Treat (ITT) popula-

tion. Blue: CCT-guided and Red: VHA-guided. The p values shown are the result of the log-rank test. 4 patients in the ITT population had missing
date/time of events and were therefore not included in the survival curve. CCT conventional coagulation test, VHA viscoelastic haemostatic assay

Take-home message

When standard of care is delivered with empiric balanced hae-
mostatic therapy and intensive conventional coagulation testing,
viscoelastic haemostatic assays did not improve clinical outcomes in
the intention to treat cohort.

Median 28-day ventilator-free days (IQR)
Median 28-day ICU-free days (IQR)

22/195 (11%)
33/195 (17%) 4
55/194 (28%) 4
56/177 (31%) 4
17/56 (30%) 4
24/54 (44%) 4
55/195 (28%) 4
27/195 (14%) 4
134/159 (84%)

20 (0-26), =192
15(0-23), n=192

22/201 (11%)

29/201 (14%) 0.495
507201 (25%) 0435
53/179 (29%) 0678
13/51 (25%) 0.576
19/50 (38%) 0.505
53/201 (26%) 0.682
17/201 (9%) 0.088
141/164 (86%) 0.668
17(0-25), n=198 0422
13(0-23), n=198 0691

CCT conventional coagulation test, VHA viscoelastic haemostatic assay, TE thromboembolic events,
MODS multiple organ dysfunction syndrome, ICU intensive care unit, LOS length of stay

AAMyocardial infarction and Embolic strokes are included in thromboembolic events
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lonizované kalcium je
nezbytnym kofaktorem
pro stabilizaci a funkci
koagulacni kaskady.

* Iniciace & Propagace:
Ca?* je nutné pro vazbu
faktor( na povrch
desticek.

* Kriticky bod: Nizka
hladina Ca?* brani tvorbé
srazeniny, i kdyz jsou
ostatni faktory pritomny.

Ca’* is a coagulation factor !
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" ACTIVE BLEEDING

source control |
haemostatic resuscitation
correct reversible deficits

* avoid worsening haemodilution

C. Major surgery
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Evidence for timing of pharmacological thromboprophylaxis
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Original Investigation

Association of Venous Thromboembolism Prophylaxis After Neurosurgical Intervention for
Traumatic Brain Injury With Thromboembolic Complications, Repeated Neurosurgery, and Mortality

James P. Byrne, MD, PhD. Christopher D. Witiw, MD, MS2; James M. Schuster, MD, PhD>; et al

JAMA Surg

Published Online: December 15, 2021
2022;157;(3):e215794.
doi:10.1001/jamasurg.2021.5794

IE Probability of VTE Probability of neurosurgical intervention
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J Trauma Acute Care Surg. 2024;96: 209-215.

When is it safe to start venous thromboembolism prophylaxis after
blunt solid organ injury? A prospective American Association for
the Surgery of Trauma multi-institutional trial

Morgan Schellenberg, MD, MPH, Natthida Owattanapanich, MD, Brent Emigh, MD, Jan-Michael Van Gent, DO,
Tanya Egodage, MD, Patrick B. Murphy, MD, MPH, Chad G. Ball, MD, Audrey L. Spencer, MD,
Kelly N. Vogt, MD, PhD, Jessica A. Keeley, MD, Stephanie Doris, DO, Marissa Beiling, MD, Megan Donnelly, MD,
Mira Ghneim, MD, Thomas Schroeppel, MD, James Bradford, Connor S. Breinholt, MD,
Raul Coimbra, MD, PhD, Allison E. Berndtson, MD, Catherine Anding, Michael S. Charles, MD,
William Rieger, MD, Kenji Inaba, MD, and The AAST VTE Prophylaxis Study Group, Los Angeles, California

RESULTS: Intotal, 1,173 patients satisfied the study criteria with 571 liver (49%), 557 spleen (47%), and 277 kidney injuries (24%). The me-
dian patient age was 34 years (interquartile range, 25-49 years), and 67% (n = 780) were male. The median Injury Severity Score
was 22 (interquartile range, 14-29) with Abbreviated Injury Scale Abdomen score of 3 (interquartile range, 2-3), and the median 2 5 % -
American Association for the Surgery of Trauma grade of solid organ injury was 2 (interquartile range, 2-3). Early VTEp patients
(n= 838 [74%]) had significantly lower rates of VTE (n = 28 [3%] vs. n =21 [7%], p = 0.008), comparable rates of nonoperative
management failure (n = 21 [3%] vs. n = 12 [4%], p = 0.228). and lower rates of post-VTEp blood transfusion (n = 145 [17%] vs.
n=71[23%], p=0.024) when compared with Late VTEp patients (n =301 [26%]). Late VTEp was independently associated with 20 % 4
VTE (odd ratio, 2.251; p = 0.046).

CONCLUSION: Early initiation of VTEp was associated with significantly reduced rates of VTE with no increase in bleeding complications. Ve-
nous thromboembolism chemoprophylaxis initiation <48 hours is therefore safe and effective and should be the standard of care 15 %
for patients with blunt solid organ injury.
for the Surgery of Trauma.)

10%
5%
0%
Venous Thromboembolism Failure Non-Operative Transfusion after VTEp
Management

W Early VTE Prophylaxis W Late VTE Prophylaxis

Figure 1. Primary and key secondary outcomes between Early versus Late VTEp patients.
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CLINICAL JUDGEMENT
GIVES THE GREEN LIGHT

When to start thromboprophylaxis?

Control of bleeding is a clinical and anatomical state — not a laboratory threshold.

o What should guide the decision ° What should NOT guide the decision
® Source controlled ® Waiting for “normal” PT / aPTT

® No ongoing clinically relevant bleeding ® Waiting for “normal” fibrinogen

¢ Haemodynamically stable (fer12-24-h) ® Normal ROTEM / TEG

® No ongoing transfusion requirement ® Hypercoagulable ROTEM / TEG

¢ Stable haemoglobin trajectory (ever12-24-h) ® Platelet count alone as a positive trigger

¢ Stable relevant imaging when applicable ® One universal hour threshold

ROTEM/TEG may show a shift toward hypercoagulability, but they
do not measure endothelial integrity and cannot confirm that the
bleeding source is safely sealed.

From haemostasis to thromboprophylaxis: the decision is dynamic, not chronological.

CSL Behring



BLEEDING MANAGEMENT OFTEN
FAILS BEFORE COAGULATION FAILS

Haemostatic therapy is only one part of the problem.

h N ([
RECOGNITION TIME & PRIORITIES COGNITION
missed or : C :
; fixation; inf t load
underestimated bleeding delay; wrong problem first Ixation; information overloa
J
_
@ Q

N
TEAM SYSTEM TREATMENT
leadership; communication logistics; availability; workflow wrong intervention;
i no reassessment )
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Excessive Bleeding After Birth (PPH)
>15Lor
>150 mL/min or
I Maternal-Fetal >30% loss of blood volume
| Review A Medicine® Obstetric Shock Index >1 )
[ OPEN | [ :

Recognition and Management of Postpartum P
Hemorrhage (<24 h)

Secondary

(>24 h until 12 wk

Tasabih Ali EL Hassan Mohamed', Edwin Chandraharan®*

oxygen-carrying capacity may lead to maternal hypovolemia and hypotension resulting in tissue hypoxia, the onset of anaerobic
metabolism, and multiorgan failure. If timely and appropriate action is not taken, cardiac arrest and maternal death may occur. If
the amount of blood loss exceeds 500 mL following a vaginal birth or 1000 mL during or following a cesarean section, it is termed
PPH. Similar to any other surgical hemorrhage, PPH is classified into primary PPH (occurs within 24 hours of birth) or secondary
PPH (between 24 hours and 12 weeks postpartum). PPH is a major contributor to maternal deaths worldwide, and it is estimated
that a person dies because of PPH approximately every 5 minutes. Therefore, measures should be directed at prevention and earty
detection of PPH with prompt management. The prevalence of PPH varies globally and is influenced by location, sociceconomic
factors, and the availability and quality of health care. The World Health Organization reported that PPH accounts for a quarter of
global maternal deaths. The Mothers and Babies Reducing Risks through Audits and Confidential Enguiries report from the United
Kingdom (2023) highlighted that despite rare mortality due to hemorrhage, the number of people dying of obstetric hemorrhage
is not decreasing, particularly among people with abnormally invasive placentation. Additionally, substandard care was found to
be responsible for more than 50% of deaths due to PPH in the United Kingdom. Therefare, it is vital that adequate healthcare
infrastructure, trained and competent healthcare professionals, and immediate access to rescurces, interventions, and multidis-
ciplinary teams are essential both in well-resourced and resource-restrained healthcare systems. Healthcare professionals must
identify the potential risk factors for PPH and initiate preventive measures whenever possible. Additionally, they must respond
swiftly if PPH occurs and ensure a multidisciplinary, multilayered approach for a synchronized response to optimize outcomes. This
review article emphasizes the etiopathogenesis, diagnosis, and management of PPH based on cumrent scientific evidence as well
as international best practice recommendations.

Keywords: Postpartum Hemorrhage; Hemostasis; PPH Management; Triple P Procedure

Abstract \
Postpartum hemorrhage (PPH) is an obstetric emergency and refers to excessive blood loss after birth. Loss of blood volume and

XXX, kongres Ceské spoleénosti anesteziologie, resuscitace a intenzivni mediciny Brno 17. zafi 2026 CSL Behring

after birth)

I

Immediate Maternal Stabillzation {ABC)

Perform an immediate gereral, systemic,
abdominal, and vaginal examination to
rapldly Identify the underlying cause

(4 T's) anc ensure appropriate
Investigations are carried out
simultaneously

Ensure Accurate Estimation of Blood Loss
(Gravimetric or Volumetric Methods)

Cinical Assessment of the Degree of
Blood Loss

Capillary Flling Time
Rule of 20
Oostetric Shock Index >1

Continuously reassess the response to fluid
resusicitation and reduction in the amount
of bleeding with definitive management

If bleeding continues, then exclude “BAD":

Bleeding into the Broad ligament (angular
tear or rupture), Abdominal cavity (rupture
of uterus, hepatic or slenic vessels) and

Deeper tissue planes (paravaginal and

supralevator hematomal

e

l_l

Appropriate Investigations
(including bload tests, high
vaginal sawbs, and
ultrasound/Doppler) to exclude
endometritis, retained products
af conception, and
pseudoaneurysm of uterine
artery

Commence the
"HAEMOSTASIS"
Algorithm

If hemodynamically unstable
or evidence of multi-organ
failure, then arrange MDT care

* Timely Management
in an ICU/ITU, after ensuring : o:::,e .de,mﬁe;
the appropriate treatment of Underlying Cause

the underlying cause Administer antibiotics

to treat infection

Ensure maternal
hemodynamic stability

A

Ensure Appropriate
Debriefing and Conduct
the Root Cause Analysis

{Risk Management|

Ensure holistic care,
Including addressing
PTSD




Modern bleeding management does not fall
because we lack knowledge, technology or

treatment options.

It fails when we use them without understanding

~ the problem we are trying to solve.

jan.blaha@vfn.cz
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