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Koagulopatie v heurointenzivni peci
* ProcC by nas vubec méla trapit?
« Jak zjistime, ze je pritomna?

A co s timtedy budeme délat?

www.fnbrno.cz

wm
nz>
Zax
gC
o
(7]
=
0
m
==
me



Pro¢ by nas vubec méla trapit?

 Pfi€ina pfijmu na neurointenzivni luzko
» Krvacivy stav
» ICH, SAK,
| Antikoagulaéni} Antiagregacni |éCba

* Tromboticky stav
« iCMP, trombdza splavu a zil -

« Komplikace pobytu na neurointenzivnim luzku

 Sekundarni poskozeni CNS
I Trombembolicka nemoc

ZHORSENI
NEUROSTATU
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Patofyziologie koagulopatie pri TBI

Koagulopatie vazana na TBI Koagulopatie vazana na Sok Endotheliopathy, inflammation, and glycocalyx shedding Protein C pathway activation
¥

Tissue or vessel injury and blood-brain barrier disruption

—_—b Hypoperfusion or shock

Y

Endothelial activation (enq  othelopathy)

Vasohyperpermeability latrogenic coagulopathy:

ical release Local release Sympathoadrenal activatig n haemostatic resuscitation
tPA or uPA of tissue
factor I 4
nfl - p Impaired coagulation
nfammation N~ 7| factor synthesis U R E
(release of i
prostaglandins, N ' H diluti
cytokines, PAF, '.. l aemodilution
- complement h 4
AFIIIVEI_IIOT_'I anaphylatoxins) Glyq calyx Protein C i :
o extrln?.lc shed  ding 1 Reduced coag@lation Acidosis
coagulation pathway factor activi
pathway activation

Hypothermia

Platelell (hyper) Platelet :
activajon dysfunction |

Endogenous anticoagulation or hypocoagulation
Hyperfibrinolysis
Progressive or new haemorrhagic contusions

Hypercoagulation Consumption of
Fibrin deposition coagulation
Microthrombosis factors and platelets

..........................................

Endoa

“ @ Traumatic brain injury 2

: FANKE%.(I; C’NI CE MmunI Coagulopathy and haemorrhagic progression in traumatic wWW
BRNO MED brain injury: advances in mechanisms, diagnosis, and w.fnbrno.cz

management
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Datum a cas odberu:

Vusetreni

Leukocyty <WH>
Ervtrocyty <. 0>
Hemoglobin <VL>
Hematokrit <ML>
Stredni objem ERY <VL>
Trombocyty . >
Mnozstvi HGB v ERY <. >
Koncentr. HGB v ERY <VH>
Stredni objem trombo <. >
Sire distribuce ERY <. >
Normoblasty <. >

>

Normoblasty/100WBC <.

Hodn.Vusl.

31.08.2022 07:02

15.630
b .40
130.8
8.360
81.6
184.0
29.9
362.0
10.70
12.6
0.00
9.00

Jedn.

Meze/koment .

Datum a cas odberu:

1079/1

(4 - 10)

18712/1 (4 - 5.8)

g/l

%
1879/1

(135 - 175)
(0.4 - 0.5)
(B4 - 96)
(150 - 400)
(28 - 34)
(320 - 360)
(7.8 - 11)
(18 - 15.2)
(8 - 0)

/180WBC (B - @)

EXTEM S 2022-08-31 05:45 | 2:

CT: 160s 579s a: 33°
AlO: 20mm 28mm MCF: 31mm
L it 7!

Yusetrena

Protrombin.cas
Protrombin.cas
Protrombin.cas
Fibrinogen
aPTT -ratio
aPTT s
Trombinovy cas
Trombinovy cas

31.08.2022 07:08

Hodn.Vvsl .

<H >
<VH>
<\VH>
<VL>
<VH>
<VH>
<\H>
<\VH>

Jedn.

INR

FIBTEM S

2-08-31 05:45 | 2.

CT: 72s

Al0: 3mm

3mm

Meze/koment .

(0.8 - 1.2)
(11 - 17)
(0.8 - 1.2)
(1.8 - 4.2)
(0.8 - 1.2)
(26 - 40)
(0.8 - 1.1)
(14 - 19)
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Jak zjistime, ze je koagulopatie u TBI pritomna?

BEST

Rossaint et ol Critcal Core  (2023) 2780 Critical Care P R ACT' C E S
uuuuuuuuuuuuuuuuu .1186/513054-023-04327-7
GUIDELINES
GUIDELINES Open Access

- ® THE MANAGEMENT
The European guideline on management = OF TRAUMATIC

of major bleeding and coagulopathy
following trauma: sixth edition BRAIN INJURY

/ \ Hematology Monitoring e, 2

R11 Hematology monitoring is essential in patients with TBI.

Coagulation monitoring Although recommendations for hemoglobin transfusion
thresholds vary somewhat, the current literature and expert

i g

i 34
Early, repeated haemostasis monitoring, consensus suggest a transfusion threshold of = 7 g/dL.

nciuding laboratory measurements Early evaluation for coagulopathy is important for

natients with TBI. Assessment of direct and indirect

(PT/INR, fibrinogen, platelets, fibrinogen)
and/or point-of-care PT/INR and/or
iscoelastic methods, should be employed.

coagulation cascades using INR is essential (a target

INR = 1.4 is appropriate in most cases). Utilization of
\ / thromboelastography (TEG), rotational thromboelastometry
ROTEM), and platelet function assays may provide
additional information regarding the need for targeted

therapy to reverse coagulopathy.



Jak zjistime, ze je koagulopatie u TBI pritomna?
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results. Thirty-two patients were included in the study. Complete adherence to the algorithm was
observed in 20 out of 32 cases. The availability of thromboelastometric results after hospital

> J Neurotrauma. 2011 Oct;28(10):2033-41. doi: 10.1089/neu.2010.1744. Epub 2011 Sep 23.

Thromboelastometric (ROTEM) findings in patients
suffering from isolated severe traumatic brain injury admission was reported significantly earlier than conventional coagulation tests (median (IQR [range])

Herbert Schéchl T, Cristina Solomon, Stefan Traintinger, Ulrike Nienaber, Astrid Tacacs-Tolnai, 33 {2[}—4[] [1 4‘25[’]] m | n ws. ?1 (51 ‘1 D‘] [32‘29{]]} ITiII'I,' = D.D3? N
iten Windhoten seney e, wollgzng vesld had abnormalities of conventional coagulation tests} 21 out of 32 patients had a coagulopathic

baseline thromboelastometric trace. Implementing a thromboelastometric-guided algorithm for the

Multicenter Study > Anaesthesia. 2019 Jul:74(7):883-890. doi: 10.1111/anae.14670.

Vyhody VET:

°p resn éj Si pop is realné hemosta zy Protocolised thromboelastometric-guided
haemostatic management in patients with traumatic
b ryc h lej S Vys led ky brain injury: a pilot study
JGratz ', H Giiting 2, S Thorn 3, A Brazinova 4, K Gérlinger 3 8, N Schafer 2, H Schachl 7 8,
I SNt e -
BRNO MED www.fnbrno.cz
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Article Open access Published: 21 April 2026
Comparison of two viscoelastic devices in

patients with severe trauma: a prospective
observational study

Kamil Vrbica, Ondrej Hrdy &4, Katerina Vanickova, Martin Dolecek, Radka Stepanova,

Rostislav Mahel & Roman Gal

Scientific Reports 16, Article number: 18562 (2026) | Cite this article

Conclusions
On the basis of 108 paired measurements with ROTEM  and ClotPro devices in patients with severe trauma,
we demonstrated that clot firmness in the extrinsic-specific assay can be used interchangeably between devices.
However, the remaining parameters in both the extrinsic and fibrinogen-specific assays showed differences
between devices. ClotPro™ consistently yielded higher clot firmness values in the fibrinogen-specific assay. A
significant difference was also observed in the number of measurements falling outside the manufacturer-
specified limits for the devices. 1hese findings provide evidence that the two viscoelastic devices cannot be used
interchangeably in applying the algorithm for managing haemorrhage and coagulopathy. This complex issue will
require further research to develop device-specific algorithms.

Min-Max | 3-25 0-28 —71to012
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A co tedy s tim TBI?
« UdrZovat trombocyty nad 100 x 10%/L s oo™

mJ bI dg d glpthy
following trauma: thdt

« Fibrinogen substituovat pri znamkach hypoflbrmogenemle na
VET nebo pfi hladiné pod 1,5 g/L s

A neni to pozde?

GUIDELINES Open Access

The European guideline on management 2
of major bleeding and coagulopathy
following trauma: sixth edition

www.fnbrno.cz



0-

log odds of 3-month favorable outcome

TBI monitoring.

4
FIB(g/L)

Fig. 2 The shape of the relationship between the fibrinogen level at admission and the probability of 3-month favorable outcome. When the
Fig. 1 The fibrinogen levels were < 2.5 g/L, the likelihood of favorable outcomes increased in association with fibrinogen level. This positive association was
were <20 not seen in patients with fibrinogen levels between 2.5 and 3.0 g/L. Further elevation of fibrinogen to levels > 3.0 g/L revealed a decrease in
fibrinogen favorable outcomes in association with increases in the levels

FAKULTN{ MUNI
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Lv et al. World Journal of Emergency Surgery (2020) 15:54

https://doi.org/10.1186/513017-020-00332-1 World Journal of

Emergency Surgery

RESEARCH ARTICLE Open Access

Impact of fibrinogen level on the prognosis ")
of patients with traumatic brain injury: a —
single-center analysis of 2570 patients

Ke Lv', Qiang Yuan', Pengfei Fu, Gang Wu, Xing Wu, Zhuoying Du, Jian Yu, Zhigi Li and Jin Hu'

» Low platelet and fibrinogen levels increase PHI risk, requiring close

Clinical Neurology and Neurosurgery 249 (2025) 108699

Contents lists available at ScienceDirect - A n

) Clinical Neurology and Neurosurgery
LARR S

ELSEVIER journal homepage: www.elsevier.com/locate/clineuro -

Review Article )

Coagulopathy at admission in traumatic brain injury and its association e
with hematoma progression: A systematic review and meta-analysis of
2411 patients

Ibrahim Mohammadzadeh *” "' @, Behnaz Niroomand ***?, Amin Tajerian “°,
Zahra Shahnazian ***, Zahra Nouri ©*°, Ali Mortezaei “*°

www.fnbrno.cz



A co tedy s tim TBI?

« Udrzovat trombocyty nad 100 x 10%/L

Rossint

GUIDELINES Open Access

The European guideline on management

of major bleeding and coagulopathy
following trauma: sixth edition

* Fibrinogen substituovat pri znamkach hypofibrinogenémie na
VET nebo pri hladiné pod 1,5 nebo 2 g/L?

 INR do 1,4 nebo normalizace CT u vnejsi cesty VET

K

Critical Care

GUIDELINES Open Access

The European guideline on management

of major bleeding and coagulopathy
following trauma: sixth edition
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Coagulation factor
concentrate-based

management

\

hhk

Factor concentrates should be administered
based on standard laboratory coagulation
parameters and/or viscoelastic evidence
of a functional coagulation factor deficiency.
If fibrinogen levels are normal, PCC may be
administered based on viscoelastic evidence
of delayed coagulation initiation.
FXIII monitoring may be included in

coagulation support algorithms and FXII|
supplemented in bleeding patients with a
functional FXIII deficiency.

C

Fresh frozen plasma-based
management

Further use of FFP should be guided by
standard laboratory coagulation parameters
(PT and/or APTT >1.5times normal
and/or viscoelastic evidence of a coagulation
factor deficiency). FFP use should be avoided
for the correction of hypofibrinogenaemia

cryoprecipitate are available.

if fibrinogen concentrate and/or

BEST
PRACTICES
GUIDELINES

THE MANAGEMENT

OF TRAUMATIC
BRAIN INJURY

)2 Critical Care
/513054-023-04327-7
GUIDELINES

The European guideline on management
of major bleeding and coagulopathy
following trauma: sixth edition
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intensive Care Mea (2022) 48:649-6606
https://doi.org/ 10.1007/5001 34-022-06702-4

NARRATIVE REVIEW

the first 3 h. In isolated TBI, the CRASHS3 trial showed Management of moderate to severe 2

traumatic brain injury: an update for the

a reduction in TBIl-related death when tranexamic acid [intensivist
( R \ . \ Geert Meyfroidt" @, Pierre Bouzat?, Michael P Casaer' @, Randall Chesnut*®, Sophie Rym Hamada*®,
(TXA) was administered in the subgroup of patients

with mild-to-moderate TBI (Glasgow Coma Score

(GCS] 9_15} within the first 3 h [91]’ but not i The effects of timing of!Jrehqsp.lt?ltranexamlc af:ld on
N outcomes after traumatic brain injury: Subanalysis of a

TBI. Moreover, a systematic review of 9 RCTs randomized controlled trial

_ Brito, Alexandra M.P; Schreiber, Martin A. MD; El Haddi, James MD; Meier, Eric N. MD; Rowell, Susan E. MD
ing CRASH3) in 14,747 isolated TBI patients [92 s nomsione
find such mortality benefit of RresuLts e

a ['Edllﬂtiﬂ'n i_n hemﬂtﬂma ex Six hundred forty-nine patients met inclusion criteria (354 early and 259 late). Twenty-eight-da

fand 6-month mortalities, 6-month Glasgow Outcome Scale-Extended, and disability rating scale

(I'iﬂk 'Df ﬂdVE['EE events. AS SU |scores were not different between early and late administration. Late administration was
. associated with higher rates of deep venous thrombosis (0.8 vs. 3.4%, p = 0.02), cerebral vasospasm

SEVEre lﬁﬂlﬂtEd TB]‘? hUt can (0% vs. 2%, p = 0.01), as well as prolonged EMS transport and need for a prehospital airway (p <

\ moderate TBI, when admin:\0o":

[93]. CONCLUSION

In patients with moderate or severe TBI who received TXA within 2 hours of injury, no mortality

benefit was observed in those who received treatment within 45 minutes of injury, although lower
: FAKULTNI MUNI rates of select complications were seen. These results support protocols that recommend TXA
MED administration within 45 minutes of injury for patients with suspected TBI.



Datum a cas odberu:

Vusetreni

Leukocyty <WH>
Ervtrocyty <. 0>
Hemoglobin <VL>
Hematokrit <ML>
Stredni objem ERY <VL>
Trombocyty . >
Mnozstvi HGB v ERY <. >
Koncentr. HGB v ERY <VH>
Stredni objem trombo <. >
Sire distribuce ERY <. >
Normoblasty <. >

>

Normoblasty/100WBC <.

Hodn.Vusl.

31.08.2022 07:02

15.630
b .40
130.8
8.360
81.6
184.0
29.9
362.0
10.70
12.6
0.00
9.00

Jedn.

Meze/koment .

Datum a cas odberu:

1079/1

(4 - 10)

18712/1 (4 - 5.8)

g/l

%
1879/1

(135 - 175)
(0.4 - 0.5)
(B4 - 96)
(150 - 400)
(28 - 34)
(320 - 360)
(7.8 - 11)
(18 - 15.2)
(8 - 0)

/180WBC (B - @)

EXTEM S 2022-08-31 05:45 | 2:

CT: 160s 579s a: 33°
AlO: 20mm 28mm MCF: 31mm
L it 7!

Yusetrena

Protrombin.cas
Protrombin.cas
Protrombin.cas
Fibrinogen
aPTT -ratio
aPTT s
Trombinovy cas
Trombinovy cas

31.08.2022 07:08

Hodn.Vvsl .

<H >
<VH>
<\VH>
<VL>
<VH>
<VH>
<\H>
<\VH>

Jedn.

INR

FIBTEM S

2-08-31 05:45 | 2.

CT: 72s

Al0: 3mm

3mm

Meze/koment .

(0.8 - 1.2)
(11 - 17)
(0.8 - 1.2)
(1.8 - 4.2)
(0.8 - 1.2)
(26 - 40)
(0.8 - 1.1)
(14 - 19)
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« podan Fibrinogen 6g, PCC 5001U, Exacyl 19

Datum a cas odberu: 31.08.2022 08:18 Datum a cas odberu: 31.08.2022 09:24

Yusetreni

Hodn . Vusl. Jedn. Heze/koment .

Yusetreni

Hodn.Vvsl. Jedn. Mezeskoment.

Leukocyty

Ervtrocyty
Hemoglobin
Hematokrit

Stredn1 objem ERY

Trombocyty

Mnhozstvi HGB v ERY

HGB v ERY
Stredni objem trombo
Sire distribuce ERY

Koncentr.
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D=z
=m
o=

(=]

<MH>
<WL>
<ML>
<ML>
<ML>
<.

<.
<.
<.
<

11.410
3.9
115.0
0.320
81.5
157.0
29.1
307.0
11.00

1079/1

(4 - 10)

16712/1 (4 - 5.8)

all
1/1

fL
1679/1
p4a

a/l

fl

%

(135 - 175)
(0.4 - 0.5)
(84 - 96)

(150 - 400)
(28 - 34)

(320 - 360)
(7.8 - 11)

Protrombin.cas
Protrombin.cas
Protrombin.cas
Fibrinogen
aPTT -ratio
aPIl s
Trombinovy cas

<H >
<YH>
<VH>
{. >
<VH>
<H >
<VH>

CT:

12.6

(10 - 15.2)

EXTEM S 2022-08-31 06:54

CFT: 169s

Trombinovy cas

<VH>

FIBTEM S 2022-08-31 06:56

CT: 57s

U
E

Al0:

A20: 52mm

MCF : 53mm

AlO: 10mm

11lmm

NI
D

(0.8 - 1.2)
(11 - 17)
(0.8 - 1.2)
(1.8 - 4.2)
(0.8 - 1.2)
(26 - 40)
(0.8 - 1.1)
(14 - 19)
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FIGURE1. Trimodal age distribution of moderate to severe TBI in men and women: first peak: marked difference in incidence
between the sexes, starting at puberty and rising until age 18 (driver’s license); “testosterone effect” = “young risk-takers’;
male > female; second peak: mid-50s (“older risk-takers”; work accidents); third peak: late 705 (incidence in the 2 sexes is
now more nearly equal; mainly falls) and frequency of coagulopathy upon admission for 3 age groups according to the Berlin
definition of coagulopathy, eg, PTT =>/= 40 s andlor INR >/= 1.4. Modified from Maegele et .cu’,5 with permission from

Deutscher Arzteverlag GmbH.
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Review | > Neuros 954-966. do- 101093 neuros/nyab358

Coagulopathy and Progression of Intracranial
Hemorrhage in Traumatic Brain Injury: Mechanisms,
Impact, and Therapeutic Considerations

Marc Maegele 1 2 2

antikoagulacCni/antiagregacni terapie —
0 I °
20 A) paCIe ntu Global Characterisation of Coagulopathy &

in Isolated Traumatic Brain Injury (iTBI): A
CENTER-TBI Analysis

imibach’, Hesbert schochi*,
ing!, Marc Masgele'* and CENTER:

. o 0 . o
u Se n IOI’U 50 /o paCIe ntu Impact of Preinjury Antithrombotic
Therapy on 30-Day Mortality in Older
Patients Hospitalized With Traumatic
Brain Injury (TBI)

Rahul Bhatnagar*, Mathias Meiberg®, Nils Ocdvar Skaga®, Mads Aarhus',
Sigrun Halvorsen™* and Ragnhild Helseth ™

zhorsSeni krvaceni a outcom

> Acta Neurochir (Wien). 2016 Jan;158(1):117-23. doi: 10.1007/500701-015-2645-8.
Epub 2015 Nov 27.

High prevalence of pharmacologically induced
platelet dysfunction in the acute setting of brain

injury

nz !, Tobias Finger !, Simon Bayer !, Christoph Rosenthal 2, Stefan Wolf !

www.fnbrno.cz



Dnesni hot topic — DOAC a neurointenzivni pacient?

Rossaint et al Critical Care ~~ (2023) 27:80 Critical Care
https/doi.org/10.1186/513054-023-04327-7

— e gatran, we recommend treatment with idarucizumab (i.v.
The European guideline on management

of major bleeding and coagulopathy 5 g) (Grade 1C)

following trauma: sixth edition . . . . .

st s v oo If bleeding is life-threatening in the presence of an

Alexander Kaserer'?, Radko Komadina'®, Mikkel Herold Madsen?, Marc Maegele'®, Lidia Mora'®, Louis Riddez"7,

s s e i gpjxaban or rivaroxaban eftect, especially in patients with
TBI, we suggest reversal with andexanet alfa (Grade 2C).
If andexanet alfa is ng@availabde or in patients receiv-
ing edoxaban, we sug stration of PCC (25—
50 U/kg) (Grade 2C).

EJA Eur J Anaesthesiol 2023; 40:226-304 .
We suggest that in se
commes -
dabigatran, a specific a
Management of severe peri-operative bleeding: Guidelines

from the European Society of Anaesthesiology and CUHSid c rcd . ZC

Intensive Care

patients treated with

idote Wdarucizumab) could be

Second update 2022

Sibylle Kietaibl, Aamer Ahmed, Arash Afshari, Pierre Albaladejo, Cesar Aldecoa, We S g ges t th e use Of P(] C ( 2 5 I [_] k g— 1 9 t, ﬁ rs t) ra th er

Giedrius Barauskas, Edoardo De Robertis, David Faraoni, Daniela C. Filipescu, Dietmar Fries,
Anne Godier, Thorsten Haas, Matthias Jacob, Marcus D. Lancé, Juan V. Llau, Jens Meier,

Zsolt Molnar, Lidia Mora, Niels Rahe-Meyer, Charles M. Samama, Ecaterina Scarlatescu, ' tha n ande Xan e t a lp hﬂ i n b l t‘l edi ng pa tic n tS trea ted

I s MUNT with anti-Xa agents (rivaroxaban, apixaban and
BRNO MED
edoxaban). 2C

If bleeding is life-threatening in those receiving dabi-

www.fnbrno.cz



Jak zjistim, ze pacient uziva DOAC?

ANAMNEZA !
« Zda pacient uziva DOAC a kdy ho naposledy uzil

Laboratorni testy

* PT, PT-R, aPTT, Fbg, PIt, DD, kreat,|anti-Xa UFH

 Hladina DOAC
« Dabigatran — dTT, anti-lla, ECT
« Xabany — specifické anti-Xa
Viskoelasticke metody
 Test na vnégjSi cestu, vnitrni cestu a fibrinogen
- RVV-tost, ECA-ost (CIolPro®)
Screenlnové test y4 moél EJA Eur J Anaesthesiol 2024; 41:327-350
-(DOASENSE® - DOAC DPSIER) g —
Clinical guideline on reversal of direct oral anticoagulants
in patients with life threatening bleeding

Oliver Grottke, Arash Afshari, Aamer Ahmed, Eleni Arnaoutoglou, Daniel Bolliger,
Christian Fenger-Eriksen and Christian von Heymann

O
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Terapie — neurointenzivni pacient a Dabigatran

PICO 8

Clinical scenario: Adult patients on dabigatran therapy,
who present with severe bleeding in urgent surgical or
nonsurgical settings.

Should 1darucizumab or PCC, aPCC or rF'VIIa be used to
manage dabigatran associated bleeding in urgent surgical
or nonsurgical settings?

Recommendation
R8.1: We recommend thashould be con-

s1dcr{_,d n atlcnt‘s undcr dabigatran thcra rwcntm

settings. (1C)

R 8.2: In the absence of the availability of idarucizumab,
we suggest the use of PCC or aPCC. However, the
superiority of one agent over another has not been

EJA

Eur J Anaesthesiol 2024; 41:327-350

demonstrated. (2C) GuDEUNES |

Clinical guideline on reversal of direct oral anticoagulants
R 8.3: Due to the paucity of clinical data, we are unable to in patients with life threatening bleeding

Oliver Grottke, Arash Afshari, Aamer Ahmed, Eleni Arnaoutoglou, Daniel Bolliger,

provide any recommendation for the use of rk'VIla. (3) histian Fongar Erkson and Ghristian von Hoymann

FAKULTN{ MUNI
: NEMOCNICE MED
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Terapie — neurointenzivni pacient a Xabany

PICO 7

Clinical scenario: Adult patients on FXa inhibitor thera-
py, who present with severe bleeding in urgent surgical or
nonsurgical settings.

Should andexanet alfa or PCC, aPCC or rF'VIIa be used to
manage FXa inhibitor-associated bleeding in urgent sur-
gical or nonsurgical scttings?

EJ A Eur J Anaesthesiol 2024; 41:327-350

Clinical guideline on reversal of direct oral anticoagulants
in patients with life threatening bleeding

Oliver Grottke, Arash Afshari, Aamer Ahmed, Eleni Arnaoutoglou, Daniel Bolliger,
Christian Fenger-Eriksen and Christian von Heymann

FAKULTN{ MUNI
: BANG U ICE MED

R7.1: We recommend that]PCC or andexanet alfajshould
be considered 1n patients under therapy
presenting wit However, the superior-
ity of one agent over another has not been demonstrated.

(1C)

R7.2: In the absence of the availability of andexanet alfa
and PCC, aPCC may be considered in patients on FXa
inhibitor therapy presenting with severe bleeding. (2C)

R7.3: Due to the paucity of clinical data, we are unable to
provide any recommendation for the use of rFVIla in

patients on FXa inhibitor therapy presenting with severe
bleeding. (3)

www.fnbrno.cz



Terapie — neurointenzivni pacient + Xabany
RESULTS .

A total of 263 patients were assigned to receive andexanet, and 267 to receive usual
care. Efficacy was assessed in an interim analysis that included 452 patients, and ____
safety was analyzed in all 530 enrolled patients. Atrial fibrillation was the most .
common indication for factor Xa inhibitors. Of the patients receiving usual care, ...
85.5% received prothrombin complex concentrate. [Hemostatic efficacy Jvas achieved f’i?"i:f
in{1 tJand in(121 of 228 (53.1%)Jreceiv-

ing usual care (adjusted d1fference, 13.4 percentage points; 95% confidence interval
[CI], 4.6 to 22.2; P=0.003). The median reduction from baseline to the 1-to-2-hour
nadir in anti—factor Xa activity was 94.5% with andexanet and 26.9% with usual care

(P<0.001). [Thrombotic events occurred in 27 of 263 patients (10.3%) receiving an-
dexanet and|in_15 of 267 (5.6%) receiving usual care J(difference, 4.6 percentage

points; 95% CI, 0.1 to 9.2; P=0.048);{ischemic stroke pccurred in 17 patients (6.5%)
and 4 patients (1.5%), respectively. There were no appreciable differences between
the groups in the score on the modified Rankin scale or in death within 30 days.

NEMOCNICE

FAKULTNi MUNTI
: BRNO MED www.fnbrno.cz



Terapie — neurointenzivni pacient + Xabany

the NEW ENGLAND
JOURNAL o MEDICINE

CONCLUSIONS
Among patients with intracerebral hemorrhage who were receiving factor Xa inhibitors,

andexanet resulted in| better control of hematoma expansion|than usual care but was
associated with thrombotic events, including ischemic stroke.|(Funded by Alexion Astra-

Zeneca Rare Disease and others; ANNEXA-I ClinicalTrials.gov number, NCT03661528.)
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Critical Care Medicine

Reversal of Factor Xa Inhibitor-Related
Intracranial Hemorrhage: A Multicenter,
Retrospective, Observational Study Comparing
the Efficacy and Safety of Andexanet and
Prothrombin Complex Concentrates
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OBIJECTIVE:|To determine the effectiveness and safety of andexanet and pro-
orrhage (ICrH) associated with direct oral anticoagulants, specifically apixaban or
rivaroxaban.

DESIGN: A muliicenter, retrospective, observational study of patients with apixaban
or rivaroxaban-related ICrH who received andexanet or PCCs between January 1,
2015, and March 31, 2023. A predefined sensitivity analysis excluding patients with
an admission Glasgow Coma Scale score of less than 7 was also performed.

SETTING: Forty-two stroke centers in the United States.
PATIENTS: A total of 1133 patients.
INTERVENTIONS: None.

MEASUREMENTS AND MAIN RESULTS: The primary efficacy outcome was
the percentage of patients with excellent or good hemostasis as defined by the
modified Sarode criteria. The primary safety outcome was the occurrence of a
thrombotic event (TE) during their hospital stay. Of the 1133 patients evaluated,
1096 were included. In the full hemostatic efficacy analysis, patients receiving

andexanet (87.8%) had higher odds of achieving excellent or good hemostasis
(odds ratio [OR] 1.60; 95% CI, 1.00-2.56; p = 0.048) compared with PCCs

(81.8%). Patients treated with andexanet (7.9%) had higher odds of a TE (OR
1.91; 95% ClI, 1.13-3.20; p = 0.014) compared to those treated with PCCs
(4.2%). No differences in hemostatic or thrombotic outcomes were observed

wnen tne sensitivilty analysis was applied.

CONCLUSIONS: Despite statistically higher odds of achieving hemostatic effi-
cacy with andexanet, we also observed higher odds of a TE with no difference in
discharge outcomes observed between groups. When those with more severe
neurologic injuries were excluded, efficacy and safety outcomes were similar be-
tween treatments.
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Osobni pohled:

preference PCC

OT Xa Inhibitor-Associated Acute Intracerebral Hemor-
rhage) trial.””” This leaves 4-factor prothrombin complex

concentrate (4F-PCC) or activated PCC as the primar
reversal agent for factor Xa inhibitors. For dabigatran

associated traumatic ICH (conditional recommendation; very low certainty

| evidence). www.fnbrno.cz



A co dal po kontrole krvaceni pri TBI?
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GUIDELINES Open Access

The European guideline on management - Tl'le Optlmal tlmll‘lg fOI‘ the initiation Gf pharmaCOIOgical

of major bleeding and coagulopathy

{?j"’w'“?}:afrf‘f f'xltdhed't'f’“ - thromboprophylaxis remains inadequately investigated,

ny"”, Di p( N ola y
cques Dur, D iela Filip 9, Oliver Go tke’, Lar: s Gro mykkp d!o\
/\\ ander K dk Ko mad 4 Mi k (dM d M ¢ Mae g Ld \A L dd

EEEREIEE N especially after TBI. Retrospective studies looking at TBI
Recommend&ttwn 3 7 show that there are fewer VTE if thromboprophylaxis is
mechanical thrombop|started sooner (within 24—72 h of injury) rather than later,
matic compression (I]without increased bleeding risk [380], but how much ear-
and has a bleeding risk [ier t romboprophylaxis can be used with efficacy anc

We recommend cor safety is the subject of future clinical trials. We suggest that
thromboprophylaxis w pharmacological VTE prophylaxis be initiated with either
controlled and until thc L MWH, or low-dose UFH in patients with renal failure, as

early as possible, only after a head CT confirms that ICH is

stable and in the absence of persistent bleeding.

www.fnbrno.cz
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| Expert consensus statement:

Low-molecular-weight heparins (LMWH) prophylaxis after

| ICH might be used for venous thromboembolism prevention
| in standard clinical practice if intermittent pneumatic
compression is not available or feasible. The use should

be limited to immobile patients, as well as patients at high
prothrombotic risk (due to comorbidities, or prothrombotic
medications).

| Vote: |5/15
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Take home message

* V neurointenzivni peCi musime umet urgentne vyresit krvacivy Ci
tromboticky stav a pote preventovat trombembolické komplikace
a zaroven minimalizovat krvacivé komplikace

« V patrani po koagulopatii pouzivejte vsechny dostupné metody,
vCetné specifickych testu pro DOAC

« V pripadé koagulopatie vyvolané DOAC u krvaceni v CNS,
pouzijte Idarucizumab u Dabigatranu a PCC u Xabanu

I Stee LR
BRNO MED www.fnbrno.cz
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