Perioperacni management
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Koagulace

» Inicialnim krokem je tvorba malého mnozstvi
TROMBINU —

» Aktivuje trombocyty

» Aktivuje faktory V a VllI

-’

» Aktivuje faktor IX a Xl

-’
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Z0OK
» ztrata objemu krve v prubéhu 24 hodin (u

dospelého clovéka ekvivalent cca 10 transfuznich
jednotek erytrocytu) nebo

» ztrata 50 % objemu krve béhem 3 hodin a/nebo

» pokracujici krevni ztrata presahujici objem 150
ml/min a/nebo

» krevni ztrata v lokalizaci vedouci k ohrozeni
zivotnich funkci (napr. krvaceni do CNS) a/nebo

» pritomnost klinickych a laboratornich znamek
tkanové hypoperfuze v prubéhu krvaceni a/nebo

» pritomnost klinickych a laboratornich znamek
poruchy organovych funkci v prubéhu krvaceni




Letalni trias nebo TIC

» Hypotermie - pokles teploty o 1°C = pokles

aktivity koagulacnich (EBM signifikantneé
<35°C) - aktivné zahrivat !!!

» Aciddza

» Koagulopatie - traumaticka + dilucni

(ndhradni roztoky + CZP)




Pre-existing factors
Genetics
Medical illness
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Medication (especially antithrombotics)
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Guidelines

Spahn et al. Critical Care 2013, 17:R76
http://ccforum.com/content/17/2/R76
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Management of bleeding and coagulopathy
following major trauma: an updated European
guideline

Donat R Spahn', Bertil Bouillon”, Vladimir Cemy>*, Timothy J Coats’, Jacques Duranteau®

Enrique Ferndndez-Mondéjar’, Daniela Filipescu®, Beverley J Hunt', Radko Komadina'®, Giuseppe Nardi'",
Edmund Neugebauer'?, Yves Ozier", Louis Riddez'*, Arthur Schultz”, Jean-Louis Vincent'® and Rolf Rossaint'”




Inicalni resuscitace

» Normoventilace (vyjimka kraniotrauma s herniaci) -

hyperventilace T mortalitu

» Pacient s hemorag. sokem a identifikovatelnou

A\ A a

pricinou - okamzita operace pokud nedoslo k

stabilizaci po inic. resuscitaci
» INR, aPTT, trombocyty, fibrinogen - opakované
» Implementovat viskoelastické testy - TEG, ROTEM

ps imet al. Critical Care 2013, 17:R76
g.com gontent/17/2/R76



Tkanova oxygenace, teplota, tekutiny

» Systola 80-90mmHg - pri akutnim krvaceni

(bez kraniotraumatu)
» MAP>80 hemoragicky sok + TBI

» Tekutinova resuscitace krystaloidy, koloidy

(omezene, stropni davka)

» Cileny Hg 7-9g/dl (v€etné TBI)

» Hemoperitoneum - lokalni hemostatika, rousky,

qrozici exsagvinace - clamp aorty

Spahi et al. Critical Care 2013, 17:R76
./ content/17/2/R76




Lecba koagulopatie

» Kys.tranexamova (Exacyl) 1g i.v. bolus nasledné
1g/8hod (dle CRASH-2 study - do 3hod pak ne)

» Monitorace ionizovaného kalcia >0,9mmol/|

» 1 CZP: 2 EBR

» Fibrinogen 1,5-2g/I - inicidalni davka 3-4g

(50mg/kg kryoprecipitat)

» Opak. davky dle laboratore / viskoelasticky testu

Spahn et al. Critical Care 2013, 17:R76
http://ccforum.com/content/17/2/R7




Trombocyty
» >50 x109/1

» >100 X109/ - TBI, pokracujici krvaceni

» Inicialne 4-8 jednotek, nebo 1 z afarezy

» TAD u krvacejicich / TBI pacientu na

antiplatelet terapii

Spahn et al. Critical Care 2013, 17:R76
http://ccforum.com/content/17/2/R7




Tromboprofylaxe

» Pneumatické komprese, BDKK jak je to mozné

» Farmakologicka profylaxe do 24 hod od

stabilizace krvaceni

Spahn et al. Critical Care 2013, 17:R76
http://ccforum.com/content/17/2/R7




ESA - perioperative bleeding guideline

EJA Eur J Anaesthesiol 2013; 30:270-382

Management of severe perioperative bleeding
Guidelines from the European Society of Anaesthesiology

Sibylle A. Kozek-Langenecker, Arash Afshari, Pierre Albaladejo, Cesar Aldecoa Alvarez Santullano,
Edoardo De Robertis, Daniela C. Filipescu, Dietmar Fries, Klaus Gérlinger, Thorsten Haas,

Georgina Imberger, Matthias Jacob, Marcus Lance, Juan Llau, Sue Mallett, Jens Meier,
Niels Rahe-Meyer, Charles Marc Samama, Andrew Smith, Cristina Solomon,
Philippe Van der Linden, Anne Juul Wikkelse, Patrick Wouters and Piet Wyffels




Makrocirkulace

» Agresivni, promptna optimalizace preloadu

nehem operace = benefit

» Protokolizovana resuscitace balancované

Krystaloidy
» Transfuzni trigger 7-9g/dlI

» Restriktivni transfuzni strategie

Eur ] Anaesthesiol 2013; 30:270-382
[




Mikrocirkulace

» Hematokrit/hemoglobin, laktat, BD opakovane k

posouzeni tkanové oxygenace a dynamiky u

akutniho krvaceni

» (mozno rozsirit o PPV, SVV a ScvV0O2)

Eur J Anaesthesiol 2013; 30:270-382
[




Koagulace
» Fibrinogen u masivni krevni ztraty pri suspekci
na nizkou hladinu, nebo poruchu funkce

» Hladina fibrinogenu <1.5-2.0 g/l nebo dle
TEG/ROTEM

» Inicialné 25-50mg/kg

» Pri pokracujicim krvaceni a dostatecneé hladine
fibrinogenu - susp. deficit FXIIl <60% - 30 IU/kg

— laborator méri, neni mozné statim, koncentrat FXIIl neni k dispozici,

opre iitét (klapka 2506)
- Eur J Anaesthesiol 2013; 30:270-382




Koagulace (2)

Antikaogulovani pacienti - PCC a Vit K pri masivnim

v

krvaceni

PCC 20-30IU/kg - pf¥i krvaceni a prodlouzeném
krvaceni (INR, PT)

v

rFVII - pri krvaceni nestavitelnéem konvencni terapii

v

K.tranexamova - 20-25mg/kg

v

Korekce teploty (normotermie)

v

» Korekce acidozy

onizované kalcium >0,9mmol/|

Eur J Anaesthesiol 2013; 30:270-382




Kys.tranexamova - Exacyl

» Od roku 2010 Scholar: 13300 vysledku
Pubmed: 1070 vysledku

» Antifibrinolytikum

» Lyzinovy analog

» Kompetitivné inhibuje aktivaci plasminogenu

= degradace fibrinove site




EBM - ortopedie

» Does the Intraoperative 1ranexamic Acia vecrease uperauve Blood Loss
During Posterior Spinal Fusion for Treatment of Adolescent Idiopathic
Scoliosis?

» Yagi, Mitsuru MD, PhD; Hasegawa, Jun MD; Nagosh
» Spine: 01 October 2012 - Volume 37 - Issue 21 - p E1336-E1342

» Vysledek: signifikantni redukce krevni ztraty - intra i pooperacné, asosiované komplikace 0

» Tranexamic acid in hip fracture surgery: a randomized controlled trial

» P.J. Zufferey, M. Miquet, S. Quenet et al.
»  Br.J. Anaesth. (2010) 104 (1):23-30.doi: 10.1093/bja/aep31

» Vysledek: redukce EBR, hyperkoagulacni stav?

» Efficacy of Tranexamic acid on surgical bleeding in spine surgery: a meta-

analysis.
»  Cheriyvan T7, Maier SP 2nd?, Bianco K et al.

»  Spine]. 2015 Jan 21. pii: S1529-9430(15)00029-7. doi: 10.1016/j.spinee.2015.01.013.

» Zavér: TXA redukuje krevni ztratu u operacich patere. Terapie TXA nebyla asociovana se zvySenym
vyskytem IM, DVT, PE.
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http://bja.oxfordjournals.org/search?author1=P.+J.+Zufferey&sortspec=date&submit=Submit
http://bja.oxfordjournals.org/search?author1=M.+Miquet&sortspec=date&submit=Submit
http://bja.oxfordjournals.org/search?author1=S.+Quenet&sortspec=date&submit=Submit
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cheriyan T[Author]&cauthor=true&cauthor_uid=25617507
http://www.ncbi.nlm.nih.gov/pubmed/?term=Maier SP 2nd[Author]&cauthor=true&cauthor_uid=25617507
http://www.ncbi.nlm.nih.gov/pubmed/25617507

v

EBM - ortopedie (2)

The use of tranexamic acid to reduce blood loss and transfusion in
major orthopedic surgery: a meta-analysis.

Huang F', Wu D, Ma G, Yin Z, Wang Q.

1 Surg Res. 2014 Jan;186(1):318-27. doi: 10.1016/j.js5.2013.08.020. Epub 2013 Sep 13.
Zaver: TXA signifikatné redukuje krevni ztratu pfri

ortopedickych operacich, a nevede k riziku

Is tranexamic acid effective and safe in spinal surgery? A meta-

analysis of randomized controlled trials.
Li ZJ', Fu X, Xing D, Zhang HF, Zang JC, Ma XL.

Eur Spine |. 2013 Sep;22(9):1950-7. doi: 10.1007/s00586-013-2774-9. Epub 2013 May 9.
Zaveér: i.v. podani TXA vede k signifikatni redukci krevni ztraty, je
efektivni a bezpecné, nebylo detekovano zvysené riziko DVT, je vSak
potreba dalsSich RCT



http://www.ncbi.nlm.nih.gov/pubmed/?term=Huang F[Author]&cauthor=true&cauthor_uid=24075404
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http://www.ncbi.nlm.nih.gov/pubmed/?term=Yin Z[Author]&cauthor=true&cauthor_uid=24075404
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang Q[Author]&cauthor=true&cauthor_uid=24075404
http://www.ncbi.nlm.nih.gov/pubmed/24075404
http://www.ncbi.nlm.nih.gov/pubmed/?term=Li ZJ[Author]&cauthor=true&cauthor_uid=23657623
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http://www.ncbi.nlm.nih.gov/pubmed/23657623
http://www.ncbi.nlm.nih.gov/pubmed/23657623

EBM - trauma

» Effects of tranexamic acid on death, vascular occlusive events, and blood
transfusion in trauma patients with significant haemorrhage (CRASH-2): a

randomised, placebo-controlled trial.

» Shakur H, Roberts I, Bautista R et al.

»  Lancet. 2010 Jul 3;376(9734):23-32. doi: 10.1016/S0140-6736(10)60835-5. Epub 2010 Jun 14.

» 10960 pacientli v skupiné s TXA a 10115 v kontrolni, celkova mortalita 14,5 vs. 16%, mortalita

vztazena na krvaceni 4,9 vs 5,7%

» The importance of early treatment with tranexamic acid in bleeding trauma
patients: an exploratory analysis of the CRASH-2 randomised controlled trial.

» CRASH-2 collaborators!, Roberts I, Shakur H, Afolabi A,

» Lancet. 2011 Mar 26;377(9771):1096-101, 1101.e1-2. doi: 10.1016/S0140-6736(11)60278-X
» Vysledek: TXA bezpecné redukuje riziko amrti pri krvaceni u traumatu, u

traumat ma byt podana ¢im driv tim lépe do 3 hodin, po 3 hod od

VA AY 4 V4

atu mazé vést k 1 mortality



http://www.ncbi.nlm.nih.gov/pubmed/?term=Shakur H[Author]&cauthor=true&cauthor_uid=20554319
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= ] V 4
EBM - porodnictvi
» Antifibrinolytic therapy with tranexamic acid in pregnancy and postpartum.

» Peitsidis P!, Kadir RA.

»  Expert Opin Pharmacother. 2011 Mar;12(4):503-16. doi: 10.1517/14656566.2011.545818. Epub 2011 Feb 4.

» Zavér: TXA bezpecné redukuje krevni ztratu jak po cisarském rfezu tak po spontanim
porodu (vaginalnim) a snizuje potrebu EBR transfuzi.

» Efficacy of Intravenous Tranexamic Acid in Reducing Blood Loss after
Elective Cesarean Section: A Prospective, Randomized, Double-Blind,

Placebo-Controlled Study

»  Kemal Gungorduk, M.D.,1 Gokhan Yildirrm, M.D et al.
»  Am ] Perinatol. 2011 Mar;28(3):233-40. doi: 10.1055/s-0030-1268238. Epub 2010 Oct 26.

v zavér: TXA signifikantné vedla k redukci krevni ztraty, redukovala % pacientek ze ztratou
>1000ml a vedla k redukci aditivni uterotonické terapie

» Tranexamic acid for the prevention and treatment of postpartum

haemorrhage.

entilhes L', Lasocki S2, Ducloy-Bouthors AS3

015 Jan 8. pii: aeu448.

Iitm’cli EBM dukazu
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EBM - kardiochirurgie

» Low dose tranexamic acid effect on post-coronary artery bypass grafting

bleeding.

» Esfandiari BR?, Bistgani MM, Kabiri M.

»  Asian Cardiovasc Thorac Ann. 2013 Dec;21(6):669-74. doi: 10.1177/0218492312466391. Epub 2013 Jul 9.

» zaver: TXA vedla k signifikantni redukci krevni ztraty a potreby krevnich

transfuzi. Komplikace 0

» Tranexamic acid reduces blood loss after off-pump coronary surgery: a

prospective, randomized, double-blind, placebo-controlled study.

» Wang G, Xie G, Jiang T, Wang Y, Wang W, Ji H, Liu M, Chen L, Li L.

»  Anesth Analg. 2012 Aug;115(2):239-43. doi: 10.1213/ANE.Ob013e3182264al11. Epub 2011 Jul 7.

» Zavér: TXA redukuje pooperacni ztratu do drénu a potrebu transfuzi
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EBM - ORL

» Effects of tranexamic acid during endoscopic sinsus surgery in children.

Eldaba AA!, Amr YM, Albirmawy OA.

Saudi ] Anaesth. 2013 Jul;7(3):229-33. doi: 10.4103/1658-354X.115314.

zavér: jednorazovy bolus 25mg/kg TXA vedl k zlepsSeni chirurgického pole pfi
FESS ({krvaceni), redukoval intraoperacni krevni ztratu a zkratil délku

operace
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Risk vs. benefit vs. cena
» Cena 5x500mg amp dle SUKL max 93,31 K¢
» Davkovani: 20-25mg/kg, nebo 1g bolus (37,2Kc)
» 1x EBR = 1860-2728K¢ (FN Brno)
» 1x CZP = 700-925 K¢
» ... Nejvétsi naklady = TRALI, infekce, NU,....

b




NU
» NU Exacylu: prGjem, nauzea, zvraceni,

zachvatova aktivita pri >80mg/kg, alergicka
dermatitis
» Trombotické komplikace - ? neni dostatek

kvalitnich EBM dukazu, v CRASH 2 study -
skupina s TXA = |IM?




Exacyl

» Traumatologie — ANO!!!

» Ortopedie — ANO!!!

» ZOK — ANO!!!

» Perioperacni krvaceni — ANO!!!

» Porodnictvi — ANQ?




Fibrinogen
» Koagulacni faktor |

» Stepeni trombinem — fibrin - polymerizace
(stabilizuje faktor Xlil)

» Protein akutni faze

» Syntéza v hepatocytech

» Plasmaticka hladina pri krvaceni 1,5-2qg/I

» Inicialni substitucni davka 25-50mg/kg

gél




Pro¢ prave fibrinogen?

» Kriticka role v koagulacni kaskade

» Pfi ZOK jeho deplece jako prvni (z koag.faktoru)

Table 24.2 The coagulation factors.

Factor
Il

Plasma half-life (h) (Plasma concentration (mg/LD
65 100 %
5 0.5
/
25 5
40 10 .
o0
15 10 -
10 0.1
45 5
200 30

Comments

Prothrombin group: vitamin
K needed for synthesis;
require Ca* for activation

Thrombin interacts with
them: increase in

inflammation, pregnancy,
oral contraceptives



Fibrinogen EBM

Clinical effectiveness of fresh frozen plasma compared with fibrinogen
concentrate: a systematic review.

Kozek-Langenecker S, Serensen B, Hess JR, Spahn DR.
Crit Care. 2011;15(5):R239. doi: 10.1186/cc10488. Epub 2011 Oct 14.

Zaver: zlepseni outcome, kvalita evidence nizka

Fibrinogen as a therapeutic target for bleeding: a review of critical levels
and replacement therapy.

Levy JH!, Welsby |, Goodnough LT.

Transfusion. 2014 May;54(5):1389-405; quiz 1388. doi: 10.1111/trf.12431. Epub 2013 Oct 9.

Zavér: terapie fibrinogen vede k redukci alogennich transfuzi, dulezity v
|écbé koagulopatického krvaceni

Fibrinogen concentrate for bleeding--a systematic review.

Lunde J!, Stensballe J, Wikkelsg A, Johansen M, Afshari A.
Acta Anaesthesiol Scand. 2014 Oct;58(9):1061-74. doi: 10.1111/aas.12370. Epub 2014 Jul 24.

Zaver: signifikantni redukce krvaceni a potreby krevnich transfuzi
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Fibrinogen - porodnictvi

» Introduction of an algorithm for ROTEM-guided fibrinogen concentrate administration in
major obstetric haemorrhage.

» Mallaiah ST, Barclay P, Harrod I, Chevannes C, Bhalla A.

»  Anaesthesia. 2015 Feb;70(2):166-75. doi: 10.1111/anae.12859. Epub 2014 Oct 7.

» Zavér: promptni korekce koagulopatie, redukce transfuzni terapie

» Fibrinogen concentrate substitution therapy for obstetric hemorrhage complicated by
coagulopathy.

» Kikuchi M1, Itakura A, Miki A, Nishibayashi M, Ikebuchi K, Ishihara O.

» ] Obstet Gynaecol Res. 2013 Apr;39(4):770-6. doi: 10.1111/j.1447-0756.2012.02058.x. Epub 2012 Dec 21.

» Zaver: thladiny fibrinogenu je efektivni v terapii dilu¢ni a konzumpcni
koagulopatie
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Haemocoplettan vs. kryoprecipitat

Kryoprecipitat z allogeni plasmy : VIII, vWF, fibrinogen, fibronectin, Xlli

The efficacy of fibrinogen concentrate compared with cryoprecipitate in

major obstetric haemorrhage—-an observational study.

Ahmed S1, Harrity C, Johnson S, Varadkar S, McMorrow S, Fanning R, Flynn CM, O' Riordan JM, Byrne BM.

Transfus Med. 2012 Oct;22(5):344-9. doi: 10.1111/j.1365-3148.2012.01178.x.

Zavér: purifikovany koncentrat fibrinogenu je srovnatelné efektivni s kryoprecipitatem

v lécbé ziskané hypofibrinogenémie

Comparison of cryoprecipitate with fibrinogen concentrate for acquired

hypofibrinogenaemia.

Theodoulou Al, Berryman J, Nathwani A, Scully M.

Transfus Apher Sci. 2012 Apr;46(2):159-62. doi: 10.1016/j.transci.2011.11.005. Epub 2012 Jan 9.

&L superiorni bezpecnostni profil koncentratu fibrinogenu - infekce
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Hladina 1

Fibrinogen

Hlavni koagulacni faktor (hmotnostné)

PFi ZOK je v depleci jako prvni z faktoru

,5-2¢g/| = substituce pri akutnim

krvaceni pri hladiné <2q/|

hicialni c

Kontrola

assay)

avka 25-50mg/kg
aborator + ROTEM (MCF, FIBTEM




Jak idealné postupovat?

Patient
Pick-Up &
Discharge
Only
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