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ATLS (advanced trauma life support)
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JleranpHas TpaBma

v/ Tpasma ronoBsl — Beaylas IpUUYMHA CMEPTH IIPU TTOJIUTPABME

v/ KpoBomnoreps — Beayiias npeioTBparuMas IpuIrnHa CMEPTH

(30 — 40%)
’ reMOpparuyeCcKuii MoK (IepBbIC Yachl)
. CIIOH (nuu, Hegenn)

Par 1. Johansson et al. Resuscitation and Emergency Medicine.

Current management of massive hemorrhage in trauma.
2012; 20:2-10



[TaTo(pn3MOJIOTHS TEMOPPArnIECKOTO

INTOKa
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Dutton RP. Haemostatic resuscitation. Br J of Anest. 2012;
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JleTanbHas Tpuaaa

TRAUMA

» Fluid administration @ ’
+ Operative exposure ﬂ :

Coagulopathy

Hypothemia

DEATH TRIAD

Acidosis
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Koarynomarus

NPUCYTCTBYET Y 25 - 35% OONBbHBIX € TAXKEION COYETAHHON TpaBMOM

IIPAKTUYECKU BCETHA COIYTCTBYET OCTPOM  KPOBOIIOTEPE TSKEIOW U KpauWHE TIKEIOU
CTEMEeHU MpU TOCTYIUIECHHMM U accouuupyercss ¢ rioxumu ucxomamu (mo 40% ot Bcex
JIeTaIbHBIX HCXOJIOB)

B 4 - 5 pa3 yBEJIWUYUBAET JIETATbHOCTD

OoJbIIast TOTPEOHOCTH B TpaHC(y3UH

OoJibIIas IIUTENBLHOCTh HaxokAeHus: B OPUT u o011ero BpeMeHH rocnuTain3aiiu
OoJIbIIIasl VIUTEIHFHOCTh PECITUPATOPHOMN MOIIEPKKH

OobIIast BCPOATHOCTD HOHHOpFaHHOﬁ HEAOCTATOYHOCTHU

Brohi K et al.: Acute traumatic coagulopathy. J Trauma 2003, 54:1127-1130



Koarynonarus npu nojiMTpaBMe

v/ Buyrpennue daktopsl (ocTpas TpaBMaTHUYECKas KOAryJIonaTusl)

runonepysus

HCIIOCPCACTBCHHOC ITOBPCKIACHUC TKaHEH

v/ Buemnue ¢gaktopsl (MeHee 3HaYUMBbIE B MIEPBBIE YaChl)

TeMOTUJTIOLIMS
TUTIOTEPMHUS
arua03
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AIIEKTPOJUTHBIN AUCcOaTaHC
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Damage control resuscitation
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approach for severely hemorrhagic patients

and its effects on trauma surgery
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Damage-control Resuscitation

Permissive Rapid definitive Prevention/treatment

hypotension/ control of bleeding

Hypotensive

resuscitation
Blood Fluid Surgery Interventional I Hypothermia ” Acidosis |
pressure restricted radiology
targeted /controlled

Transfusion | Hypocalcaemia |
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Damage control resuscitation

v/ Damage control surgery (Xupyprudaeckuii reMocras)
v/ (COanaHcupoBaHHas peaHUMAIHS
JlonmycTrmas TMIOTEH3Ms — MUHUMaJbHasi HOPMOTEH3US
PecTpUKTHBHAS TaKTHKa MH(PY3UOHHOW Teparuu
v/ bopn0Oa c amu1030M, TMIIOTEPMUEH, THIIOKAIbLIMEMHUEH
v/ ITemocrarnueckas peaHuMaIns
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Damage control resuscitation

Damage control surgery

Damage Control

Surgery &g

v/ eMopparndeckuii ok

|/ [Ipomomxaromieecss KPOBOTCUECHUE U
KOAryJIonaTus

v/Iunorepmus (< 35°C)

v/ Tspxenbiii Mmetabonnueckuid anuao3 (pH

Warfare Manual. Department of the Navy. The Department; < 792)

Washington (DC): 1996. v/ KpynHble aHaTOMUYECKHUE
MTOBPEKICHUS

v/ Heo0xonuMoOCTh B JJIMTEIHLHOM
OIIEpPaTUBHOM BMEMIATEIILCTBE

Originally coined by the US Navy in reference
O 1. gues for salvagmg a shlp
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Damage control resuscitation

Damage control surgery

OcTaHOBKa MPOIOJDKAIOIIETOCS KPOBOTCUCHUS (JTUTHPOBAHUE
KPOBOTOYAIIMX COCYAOB, TaMIIOHaJa MapeHXUMAaTO3HBIX
OpraHOB, TOJOCTEH, yHaJICHWEe pa3pylICHHBIX OPTaHOB,
MOO0JIU3AIIHS COCY/IOB)

I'epMmeTu3aiusi  MOBPEXKJCHHBIX  MOJBIX  OpPraHoB  0e3
AIIEMEHTOB PEKOHCTPYKINHU

CraOunuzanusi MEepeioMOB KPYIHBIX TPyOuaTblX KOCTEH,
KOCTEM Ta3a B anmaparax BHEIIHENH pukcaruu

OBBOA

13



Damage control resuscitation

CoOamaHcupoBaHHAs peaHUMaIs

ArpeccuBHas nH(Y3MOHHAS TEpaAIUS

S X K«KX

YBEJIIMYEHHUE CEPJICUHOTO BHIOPOCA U apTEPUAIIBHOTO JTaBJICHUS
KOPPEISALMSA C META0OJIMYECKUM ali1030M
KPUCTAUIOUABI TOBPEKIAIOT INIMKOKAJIMKC SHAOTEIMSI(YBEIMYMBAIOT
AKCTPaBA3ALIMIO)
KPUCTAUIOUABI U KOJUTOU Bl Pa30aBiIsitoT (DaKTOPBI CBEPTHIBAHUSA U
TPOMOOIUTHI
TUIIOTEPMUSI
a0IOMUHAJILHBIN KOMITAPTMEHT-CUHAPOM
OP/1C
OCTPOE€ MOPAKECHUE MOUECK



s S Damage control resuscitation

REVIEW Open Access

Permissive hypotension/hypotensive W
resuscitation and restricted/controlled
resuscitation in patients with severe trauma

Daisu 2% 12

i Kudo'*"®, Yoshitaro Yoshida® and Shigeki Kushimoto'~#

CoOanaHcupoBaHHas peaHUMAaIHs

To titrate and control the
blood pressure less than

Permissive hypotension, Dutton et al. 2002, Morrison

Hypotensive resuscitation et al. 2011

normal range
Restricted resuscitation, To limit the volume of fluid Brown et al. 2013, Schreiber
Controlled resuscitation to be administered et al. 2015

To restrict the fluid
resuscitation until admission
to the hospital (Early
Delayed resuscitation resuscitation is opposite
term that means to initiate
fluid resuscitation from
pre-hospital setting)

Bickel et al. 1994, Sampalis
et al. 1997, Turner et al. 2000
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resuscitation and restricted/controlled
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Damage control resuscitation

CoOamancupoBaHHas peaHUMAaIIUS

Table 2 Summary of the clinical trials for permissive hypotension/hypotensive resuscitation and restricted/controlled resuscitation

Type of Authors Study  Patients Interventions Control Primary outcome Secondary outcome/ Outcome for Major limitations
resuscitation design sub-analysis coagulations
strategy
Permissive  Dutton et al. 2002  RCT With traumatic injury, Fluid administration  Fluid The overall N.A. N.A. The mean age was 31,
hypotension, ongoing hemorrhage, titrated to SBP of administration  survival rate did excluding patients older
Hypotensive and had a2 SBP 70 mmHg titrated to SBP  not differ than 55 and medical
resuscitation <20 mmHg of 100 mmHg history of diabetes or
coronary artery disease
Morrison et al. 2011 RCT lUndergoing emergency Fluid administration  Fluid 30-day mortality Mortality in the early Immediate Patients older than
laparotomy or thoracotomy titrated to MAP of ~ administration  did not differ postoperztive period  postoperative 45 years were excluded.
for trauma, who had 50 mmHg titrated to was decreased, and  coagulopathy 93% were penetrating
SBP <90 mmHg MAP of received blood was less injury
65 mmHg products were fewer
Restricted Brown et al. 2013 Post With blunt injury, out-of- Pre-hospital Pre-hospital 30-day in- Without pre-hospital ~ Without pre- Post hoc analysis, only
resuscitation, hoc hospital SBP €80 mmHg, crystalloid crystalloid hospital mortal-  hypotension, control  hospital blunt trauma
Controlled anzlysis and ISS >15 resuscitation, resuscitation, ity did not differ group was associated hypotension,
resuscitation <500 ml 500 mi with an increased risk control group
of mortality was associated
with an increased
risk of acute
coagulopathy
chreiber et al. 2015 RCT With blunt or penetrating 250 mL of fluid as 2 L of fluid a5  The mean 24-h mortality was Coagulation values Feasibility and pilot
injury and out-of-hospital  an initial bolus, an initial bolus, erystalloid decrezsed in patients  at the emergency  study
SBP <90 mmHg additional fluid to  additional fluid volume with blunt trauma department did
maintain an SBP of to maintain an 2dministered not differ
70 mmHg SBP of was less

110 mmHg

Patients with traumatic brain injury were excluded in all of four trials

RCT randomized controlled trial, SBP systolic blood pressure, N.A. not applicable, MAP mean blood pressure, ISS injury severity score
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Damage control resuscitation

CoOalaHCHpOBaHHAS pCaHUMALIMS

Pexomenparmn

v/Ilogaepxanne CUCTOIMYECKOTO apTepUaIbHOro AaBieHus Ha ypoBHe 80 — 90 mm pr.cT. 10

OCTaHOBKH ITPOAOJIKAOIIET0CS KPOBOTEUEHHUS
v/ llogaepxaHue CpeaHEro apTepruaIbHOTO JABJICHUS Ha YPOBHE HE HIKE 80 MM PT.CT. IIpU

HaJIMYUH TSKEIJION IIepCI'IHO-MO?;I“OBOI\/'I TpaBMbI

Critical Care

Open Access
The European guideline on management of ®=

major bleeding and coagulopathy
following trauma: fourth edition

iseppe Nard

O0beM HH(PY3MOHHOHN MOAAECPKKH 10 MOSBIEHUS BOBMOXXHOCTH reMoTpancdy3uu —ao 1-2 i,

Ha4dyvHasg ¢ A0IroCIIUTAJIbHOIO 3Talla

The ATLS subcommittee, American College of Surgeons' Committee on Trauma, and International

ATLS working group. Advanced trauma life support (ATLS(R)): the ninth edition. J Trauma Acute
Care Surg. 2013,;74(5):1363—6.
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Damage control resuscitation

['eMocrarnueckas peaHumanus

Interaction of injury severity and admission INR on in-
hospital mortality
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Injury severity score groups

Hess JR, Lindell AL, Stansbury LG, Dutton RP, Scalea TM. The prevalence
of abnormal results of conventional coagulation tests on admission to a
trauma centre. Transfusion 2009, 49:34—-9
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Damage control resuscitation

['eMocTarnyueckas peaHuMalys
[IpOTOKOJI MACCUBHOM reMOTpaHCc(y3un

boesas mpasma

Oputpouutsl : C3I1 : TpomOoIuTE = 1:1:1

Dutton R. Damage Control Anesthesia, 2005

VY maumeHToB, TpeOyrIIUX MacCUBHOM TpaHC(hy3uu, BbicOkoe cooTHomeHue C3II u
sputpouutoB  (1:1,4)  sBmgeTca  HE3aBUCUMBIM  (DAKTOpOM  YIIyUIICHUS

BBI’)KNBACMOCTHU
Borgman M. et al. The ratio of blood products transfused affects mortality in patients receiving massive
transfusions at a combat support hospital. J.Trauma, 2007 oct; 63(4):805-13

19



Damage control resuscitation
['eMocTarnyueckas peaHuMalys
[IpOTOKOJI MACCUBHOM reMOTpaHCc(y3un

Ipasema mupno2o epemenu

Recommendation 26
If further plasma is administered, we suggest an optimal plasma:red blood cell ratio of at least 1:2. (Grade 2C)

We recommend that plasma transfusion be avoided in patients without substantial bleeding. (Grade 1B)

Critical Care

RESEARCH Open Access

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

VYBenmnuenue cootHoueHus: C3I1 u 3pUTpoLUTOB ABISETCS HE3aBUCUMBIM (PAKTOPOM
YMEHBIIICHUS PAHHEH CMEPTHOCTH, CBA3aHHOM C KPOBOTEUCHUEM

[TareHThI ¢ COOTHOIIEHUEM MeHee YeM 1:2 uMmeroT B 3 — 4 pa3a 00JIbIIe 1IaHCOB
yMEpETh, UEM MALIMEHTHI C COOTHOIIIEHHEM 1:1 uiu BbIIe

Holcomb JB et al. The prospective, observational, multicenter, major trauma transfuson study: comprative
effectiveness of a time-varying treatment with competing risks JAMA Surg. 2013 feb; 148(2):127-36
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Damage control resuscitation

I'eMocTarnueckas peaHuMalys
[IpOoTOKOJI MAaCCUBHOM reMoTpaHcpy3un

[Toka3zaHus K Ha4aay IPOTOKOJIA MAaCCHUBHOM reMOTpaHChy3HHU:

v/ Tsokenast TpaBma

v/ Hapyuienusa MeHTalmbHOTO cTaryca

v/Cnalpiii (MM OTCYTCTBHUE) MYJILC HA JIYUYEBOM apTepuu
v/ Auni03 — 1eunuT OCHOBaHUM 0oJiee -6 MMOJIb/J
v/Koarynonarus — MHO 6onee 1,5

v/ Anemust — remorniooun menee 110 r/n

v/ 'unorepmus — menee 35 °C

21



Damage control resuscitation

['eMocTarnyueckas peaHuMalys
[IpOTOKOJI MAaCCUBHOM reMOTpaHCc(y3un

Nunumanus mpotokona:
4 1036l KPOBU OTHOTPYIIITHOW WJIM YHHUBEpPCAIbHOTO JoHOpa + 4 no3sr C3I1
[ToBTOpHOE BBEIECHHUE TPU COXPAHSIONIEMCS] aKTUBHOM KPOBOTEUEHUHU + TPOMOOB3BECH

22



Damage control resuscitation

['eMocrarnueckas peaHumanus
CBexas 1enbHas KPOBb

Whole blood 500 ml
(Het 38%-50%, Plts 150 K-400 K, coagulation factor activity100%)

4
160 ml anticoagulant added; centrifuged

AN

1 unit packed red blood cells 1 unit plasma 1 unit platelets
(335 ml, Het 55%) (275 ml, coagulation factor activity (50 ml, Plts 5.5 x 1019)
averages 80%)

A 4
Patient receives 650 ml fluid
(Het 29%, Plts 88 K, coagulation factor activity
averages 65%)

Dutton RP. Haemostatic resuscitation. Br J of Anest. 2012;
109 (Suppl. 1): 39 - 46
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Damage control resuscitation

I'eMocTarnueckas peaHumalus
CBexas 1eJibHas KPOBb

IIpocnektuBHOE HccneaoBanue, 354 namuenTa (100 nonyyanu
TEIUTYIO0 KPOBb, 254 — KOMIIOHEHTHYO TEPAITUIO)

v/24-4acoBasi BEKMBAEMOCTh: 96% B rpymiie cBexeun KpoBH, 88%
KOMIOHEHTHOM Tepanuu (p = 0,018)

v/ 30-1HeBHasa BEDKUBAEMOCTD 95% 1 82% cOOTBETCTBEHHO
(p =0,002)

Spinella PC et al. Warm fresh whole blood is independently associated with improved survival for patients with
combat-related traumatic injuries. J Trauma, 2009 Apr, 66(4 Suppl): S69-76

24



Damage control resuscitation

I'emMocrarnyeckas peaHuMarys

v/ peuHdy3us KpOBHU U3 MOJOCTEH (IPU OTCYTCTBUHU I'€MOJIN3A,
MOBPEKJCHUS MOJIBIX OPraHOB, THOMHO-CENTUYECKUX
3a00JICBaHUI )

v/ npumenenue Cell Saver

v/ TpaHcQy3us IpenaparoB YHUBEPCAIBLHOIO JOHOPA J0
ONpeeJICHUS TPYIINOBON M Pe3yC NPUHAICKHOCTH MallMEHTa

25



Damage control resuscitation

I'emMocrarnyeckas peaHuMaIys

* DPUTPOLUTCOACPKAIINE CPEIbl — NOAACPIKAHNUE YPOBHS
remoritoouna 70 — 90 r/n

e (C3II - gayanmpHas go3a 10 — 15 mur/kr

* TpomOonuTel — noaaepkanue ypoBHs Bbliie 50x109/1 (Bbime
100x109/11 mpy HATUYKMHU TAKEJION YEPETHO-MO3TOBOM

TpaBMBblI)

Stansbury LG, Hess AS, Thompson K, Kramer B, Scalea TM, Hess JR. The clinical significance of platelet counts in the first 24
hours after severe injury. Transfusion. 2013;53(4):783—9
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Damage control resuscitation

I'emMocrarnyeckas peaHuMarys
TakTrka Tpanchy3nOHHON TEpATUU

Y mocTpagaBuiuX ¢ OCTPOU KPOBOIIOTEPEU PA3BUTUE
KAZHEYTPOKAIOIIMX OCIIOKHEHUN, CBI3aHHBIX B TOM YHCJIE U C
reMorpaHcy3usimu (OPJIC, TsKenbIi CEIcuc)
IMIPEUMYIIIECTBEHHO ONPEAEIISIETCS TAKTUKOU
reMOTPaHC(PY3HUOHHOMW TEPAKH B MOCTIIOKOBBIX IIEPUOAAX
TpaBMaTU4Y€CKOM OOJIEC3HU

U M.Camoxeanos u op.. I emompancghysuu 6 neueHuu nocmpaoasuiux:
GIUSIHUE HA MedeHUe mpasmamuyeckol 6onesHu (coobuenue nepsoe),
Becmuuk anecmesuonocuu u peanumamonoauu, mom 13, Ned, 2016, 42 - 46
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I'eMocTarnyeckas peaHuMar s

TpanekcaMoBas Kuciora

Rossaint et al. Critical Care (2016) 20:100
DOI 10.1186/513054-016-1265-x

Health Technol Assess. 2013 Mar;17(10):1-79. doi: 10.3310/hta17100.

The CRASH-2 trial: a randomised controlled trial and economic evaluation of the effects of
tranexamic acid on death, vascular occlusive events and transfusion requirement in bleeding
trauma patients.

Roberts |1, Shakur H, Coats T, Hunt B, Balogun E, Barnetson L, Cook L, Kawahara T, Perel P, Prieto-Merino D, Ramos M, Cairns J, Guerriero C.

Author information

Abstract

BACKGROUND: Among trauma patients who survive to reach hospital, exsanguination is a common cause of death. A widely
practicable treatment that reduces blood loss after trauma could prevent thousands of premature deaths each year. The CRASH-2
trial aimed to determine the effect of the early administration of tranexamic acid on death and transfusion requirement in bleeding
trauma patients. In addition, the effort of tranexamic acid on the risk of vascular occlusive events was assessed.

OBJECTIVE: Tranexamic acid (TXA) reduces bleeding in patients undergoing elective surgery. We assessed the effects and cost-
effectiveness of the early administration of a short course of TXA on death, vascular occlusive events and the receipt of blood
transfusion in trauma patients.

DESIGN: Randomised placebo-controlled trial and economic evaluation. Randomisation was balanced by centre, with an allocation
sequence based on a block size of eight, generated with a computer random number generator. Both participants and study staff (:
investigators and trial co-ordinating centre staff) were masked to treatment allocation. All analyses were by intention to treat. A Mar
model was used to assess cost-effectiveness. The health outcome was the number of life-years (LYs) gained. Cost data were obtai
from hospitals, the World Health Organization database and UK reference costs. Cost-effectiveness was measured in international
dollars ($) per LY. Deterministic and probabilistic sensitivity analyses were performed to test the robustness of the results to model
assumptions.
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Kecommenadauon 2> we recommend that tranexamic acid be administered as early as possible to the trauma patient who is
bleeding or at risk of significant haemorrhage at a loading dose of 1 g infused over 10 min, followed by an i.v. infusion of 1 g
over 8 h. (Grade 1A) We recommend that tranexamic acid be administered to the bleeding trauma patient within 3 h after
injury. (Grade 1B) We suggest that protocols for the management of bleeding patients consider administration of the first dose
of tranexamic acid en route to the hospital. (Grade 2C)
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['eMocTarnyueckas peaHuMalys

OuOpUHOTEHA KOHIIEHTPAT, KpUOMIPEUITUTAT

Recommendation 28 If a concentrate-based strategy is used, we recommend treatment with fibrinogen concentrate or
cryoprecipitate if significant bleeding is accompanied by viscoelastic signs of a functional fibrinogen deficit or a plasma
fibrinogen level of less than 1.5-2.0 g/l. (Grade 1C) We suggest an initial fibrinogen supplementation of 3—4 g. This is
equivalent to 15-20 single donor units of cryoprecipitate or 3—4 g fibrinogen concentrate. Repeat doses must be guided by
viscoelastic monitoring and laboratory assessment of fibrinogen levels. (Grade 2C)

Rossaint et al. Critical Care (2016) 20:100

DO 10.1186/513054-016-1265-x Critical Care
RESEARCH Open Access
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['eMocTarnyueckas peaHuMalys

KoHIleHTpar mpoTpoOMOMHOBOTO KOMILJIEKCA

Schochi et al. Critical Care 2010, 14:R55

Retpsfectorurn comicanent/ 1 412/Rs5 © CRTEALCARE

RESEARCH Open Access

Goal-directed coagulation management of major
trauma patients using thromboelastometry
(ROTEM®)-guided administration of fibrinogen
concentrate and prothrombin complex
concentrate

Herbert Schachl’ 2, Ulrike Nienaber3, Georg Hofer
Sibylle Kozek-Langenecker and Cristina Solomon

fgang Voelckel', Csilla Jambor®, Giselz Scharbert®

Abstract

nvestigate th zer =}

CHIDKAET KOJMYECTBO MPEIapaToB KPOBH U CTOMMOCTh JICUCHUS
[Ipu coBMecTHOM MpUMEHEHUH ¢ GUOPUHOTEHOM BO3MOXKHO M30exaTh Tpanchysuto C3I1
Hcnons3oBaHue o1 KOHTPoOJieM TpoMOoaactorpaduu (-MeTpun)
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I'eMocTarnueckas peaHumalus

KoHIieHTpaT mpoTpOMOMHOBOIO KOMILJIEKCA

Recommendation 33 We recommend the early use of prothrombin complex concentrate (PCC) for the emergency reversal of
vitamin K-dependent oral anticoagulants. (Grade 1A). We suggest the administration of PCC to mitigate life-threatening
post-traumatic bleeding in patients treated with novel oral anticoagulants. (Grade 2C) Provided that fibrinogen levels are
normal, we suggest that PCC or plasma be administered in the bleeding patient based on evidence of delayed coagulation
initiation using viscoelastic monitoring. (Grade 2C)

Recommendation 34 We suggest the measurement of plasma levels of oral anti-factor Xa agents such as rivaroxaban,
apixaban or edoxaban in patients treated or suspected of being treated with one of these agents. (Grade 2C) If measurement is
not possible or available, we suggest that advice from an expert haematologist be sought. (Grade 2C) If bleeding is
life-threatening, we suggest treatment with TXA 15 mg/kg (or 1 g) intravenously and highdose (25-50 U/kg) PCC/aPCC until
specific antidotes re available. (Grade 2C)

Recommendation 35 We suggest the measurement of dabigatran plasma levels in patients treated or suspected of being
treated with dabigatran. (Grade 2C). If measurement is not possible or available, we suggest thrombin time and APTT to
allow a qualitative estimation of the presence of dabigatran. (Grade 2C) If bleeding is life-threatening, we recommend
treatment with idarucizumab (5 g intravenously) (Grade 1B), or, if unavailable, we suggest treatment with high-dose (2550
U/kg) PCC/aPCC, in both cases combined with TXA 15 mg/kg (or 1 g) intravenously. (Grade 2C)

31



Damage control resuscitation

['eMocTarnyueckas peaHuMalys

Recommendation 26

We recommend that resuscitation measures be continued
using a goal directed strategy guided by standard laboratory
coagulation values and/or viscoelastic tests (Grade 1C)

Rossaint et al. Critical Care (2016) 20:100

DOI 10.1186/513054-016-1265-x Critical Ca re
RESEARCH Open Access

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

Rolf Rossaint', Bertil Bouil\onzl Vladimir Cerny3“"5'6, Timothy J. Coatsf, Jacques DurameauB,

Enrique Fema’ndez-v\/londéjarg, Daniela Filipescu'c‘, Beverley J. Hunt'", Radko Komadina'?, Giuseppe Nardi'®,
Edmund A. M. Neugebauerm, Yves Ozier'®, Louis Riddez'®, Arthur Schultz'’, Jean-Louis Vincent'®

and Donat R. Spahn'®"



Damage control resuscitation

bopvba ¢ cunomepmuei:

Temnieparypa uH(y3MOHHBIX Cpell — «Teribie» pacTBOpHI (10 40 — 42°C)
Temneparypa okpy)aromen cpeaibl — aKTUBHOE COTPEBAHUE

bopvba c ayuoozom — bopvba c cunonepghysueti
Hcnons3oBanue comsl Tosbko mipu pH<7,1

Koppexyus cunoxanvyuemuu
[Hognepxanue ypoBHs He HkE 0,9 MMOJb/T
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r FVlla

- NOKA3aHuem K NpUMeHeHUr0 A6JIAemcs NpoPUIaKmuka KposomeueHus npu UHBA3UBHbIX

eMeuamenbCcmeax (mepanus makogoeo) y nayuenmos c ecemogpuauer A u B,
npuoopemenHou  2emogpunuu,  mpombacmenuu  IlaHUMAHHA U BPONCOEHHOU
Heoocmamounocmu VII pakmopa;

- noxaszanus off-lable — y nayuenmoe ¢ ucxo0Ho HOPMALHOU CEEPMBIBAEMOCMbIO KDOBU
npuU KpOBOMEUEHUSX, C8A3AHHBIX C MPABMOl (0COOEHHO 3aKPbIMOl, MYNot), onepayueil
(01 ocmanoBKU, HO He NPOPUIAKMUKU KPOBOMeEUeHUll) 8 oOwel U 80eHHO-NONe80U
Xupypeuu, Xupypeuu nedeHu U HnOoO0NHCeLYOOUHOU Iicelle3bl, VPON02Uul, OHKOLO2UU,
MPAHCNIAHMONLO2UU, CEPOEUHO-COCYOUCTNOU XUPYDIUU;

- kpome moeo, rFVIla ycnewno npumensncsa npu x#cenyo0ouHO-KUUEUHbIX KPOBOMEeUeHUsX,
KPOBOMEYEHUSX U3 BAPUKO3ZHOPACWUPEHHBIX 6€H NUuueso0a nNpu yuppose neyewu,
2emMoppazudecKux — UHCYIbmax, KpPOBOMEYEeHUAX  pAa3IUYHOU  JOKAIU3AYUU  npu
OHKO2eMamon02u4ecKux 3a001e6anHusIx u mpomooyumoneHusx, npoQy3sHvlx Mamo4Hblx
KPOBOMEYEHUSIX, 8 MOM Yucie 0ci0xcHéRHbIx [{BC-cunopomonm.

34



OCHOBHO€ nOKa3zaHue K mpuMmeHeHuio r FVIla
IIPU TPAaBMAaTHYECKOM KPOBOTCUCHUH
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Recombinant activated coagulation factor VII
Recommendation 36

We suggest that the off-label

use of rF'VIIla be considered only if major bleeding
and traumatic coagulopathy persist despite all other
attempts to control bleeding and best-practice use of
conventional haemostatic measures. (Grade 2C)

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

Rossaint

et al. Critical Care

(2016) 20:100

DOI 10.1186/513054-016-1265-x
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r FVlla

IIepBOo€ ymoMrMHaHUE O TPUMEHEHUH TP
TPAaBMaTH4YE€CKOM KPOBOTECYCHHUM — OIBIT MIPUMEHUS MPHU
OTHECTPEJIbHOM PAHCHUH HUKHEW ITOJION BeHBI (1999 1)

Kenet G, Walden R, Eldad A, Martinowitz U: Treatment of traumatic bleeding with recombinant
factor VIla. Lancet 1999, 354: 1879. 10.1016/S0140-6736(99)05155-7



r FVlla

Appendix Table 6. Mortality, Thromboembolic Events, and ARDS in Comparative Studies of rFVIla Use in Body Trauma

Study. Year Study Design and (FVila  Exact or Sample Size, Mean Age y ARDS Rate
(Reference) Use
(VI DOsE.  jpviia  Usual Care  VIaGroup  Usual Cawre  riVila Usual Care P Value® #Vila  UsalCare  PValue'  rVila  Usual Care P Value®
meg/kg Group  Group. Group. Group. Group Group  Growp. Group  Group.
Mo et RCT, treatment 400 8w 92043 399042 0110 0107 093 0200t 01401 o3t ome oon 008
0
(blunt)
Bottard et al, RCT. treatment 00 ] 7 B0y By 026 0297 058 0029 004t > 003 0162 003
2005 36)
(blunt)
ot RCT. treatment 400 w“ 38 BIOIY 94003 0w 0 040 0043t 0100t o4t o 0075 o0
2010
(penetrating)
Boffard et al, RCT. weatment 400 7 o 200 200 023 o028 069 0057 0047 N 0057 007 o7
2005 36)
(penetrating)
Rizob et al, Retrospective compurative, R E %8 (Cl. a1 : t L0876t NR NR R MM 3
2006 (49) treatment 06431 38141
Nascmento et a, - - n o 2% - - - - - 07 0063 o3 - - -
2008 (10995
Wade et al. Retrospective comparative, N 26 266 2921-29) M 28 0199 0143 008 1 [ 1 1 1 1
20106511 t
Retrospective compurative, 120 . ” NR e 1 I 1 oo 0 o015 0020 0040 10
2008(110) treatment
Foxetal. Retrospective comparative,  (90-120) “ 12 89 240100 oome o 1 o ooss 1 NN N
2009 (50 treatment
Dutton et Retospective comparative, 50, 100 1  nae sy e 0580 04 NR OGO O N R mo W N
2004 (6031 treatment 032513
et Retospective compurative, 60 2 n aaen 2 0414 040385 MR 006911 019711 02 MR 3
2005 (611t teatment
Wooduff etal  Retospective compurative, 99 2 n 2 NR ons o 1 NR N N MW R
2010621 treatment

ARDS = acute respiratory distress syndrome: IQR = interquartile range:; NR = not reported: RCT = randomized, controlled iak; rFV1la = recombinant factor Vila.
* Palues presented are those reported by the individual suudics.
+ Thrombocmbolic cvent rates were calculated by dividing the number of thrombocmbolic events by the sample size, not the number of paticnis who had thrombocmbolic events. Thercfore, the rates reported here may differ
lightly from those reported in cach study. The teses of statistical significance presented are those reported by the individual studics and arc not based on the thrombocmbolic event ratcs reported in this table.
# This study gencrated odds ratios for survival by wsing  multivariate model, which included independent predictors of in-hospital survival (bascline pH, platelet count, age. head injury, and transfusion during the reuscitation
period) as covariates. Before modeling, the unadjusted in-hosp the (FV1la group and 0.485 in the usual care group. In the multivariate models. (FV1Ta was shown 1o have no significant effect on
3 hospital survival (odds ratio, 2.5 (95% C1, 0.8-7.61) bu o improve 2 1C11.2-9.8]).
Nascimento et al (109) is an extension of Rizoli ct al (49) but with more parienis. It also reports data on thrombocmbolic evenes nor reported in the original publication.

n Wade ct al (51) is an extension of Spinella ct al (110) wsing paticnt data from oint Theater Trauma Registry but only reports on total mortality (not thromboembolic event or ARDS rates) for the propensity-matched

oup of paticnts (r = 266), so that the carlicr data from Spinclla et al (110) are used for the thrombocmbolic cvent and ARDS rates.

Madian.
*24h morlity.

+ Studics did not meet inclusion criteria for detailed review in the comparative effectiveness analyses owing to poor quality but were included in the qualitative sensitivity analyses described in the Effectiveness Review Outcomes
section and the Evaluation of Harms section.
8 Dutton et al (60) has several control groups. The range of sample sizes is prescnted. For purposcs of outcome data, rates for the most narrow sample (n = 32) and most broad sample (n = 449) are given, respectively.
§§ 28-d mortality.
1 Venous thrombocmbalic cvents only.
A The description from Waoodrufl ct al (62) of mean rFVIla dose may inaccurate because i repores the dose 1o be 9.6 mg/kg and not meg/kg. which would be more than 1 magnitude larger than the doses repored in the body
trauma RCTs or any other report of off-label (FVIla use.

Appendix Table 7. Indirect Outcomes in Comparative Studies of rFVlla Use in Body Trauma

Study, Year (Reference)

Hauser et al, 2010 (37) (blunt)
Boffard et al, 2005 (36) (blunt)
Hauser et al, 2010 (37)

(penetrating)

Boffard et al, 2005 (36)

(penetrating)

Rizoli et al, 2006 (49)
Wade et al, 2010 (519
Spinella et al, 2008 (110)
Fox et al, 2009 (60)
Dutton et al, 2004 (60)**
Harrison et al, 2005 (61)**

Woodruff et al, 2010 (62)**

Study Design and rFVila
Use

RCT, treatment
RCT, treatment
RCT, treatment
RCT, treatment
Retrospective comparative,
treatment
Retrospective comparative,
treatment
Retrospective comparative,
treatment
comparative,
treatment
live comparative,
treatment
tive comparative,
treatment

comparative,
treatment

Exact or
Mean (Range)
rFVila Dose,
meg/kg.

400
400
400
400

NR

NR
120
(90-120)
50, 100

60

§§

Sample Size, n* Mean Age (SD) [IQR], y 24-h RBC Transfusion (SD) [1QR], units
rFVila Group Usual Care rFVila Group Usual Care 1FVila Group Usual Care P Valuet
Group Group Group
218 242 392(143) 399 (142) 69 (10.4) 8.1(109) 004
59 33(13) 35(13) 1 * 0.07%
44 38 33.8(11.9) 294 (103) 45(7.3) 62(65) 011
57 52 29(10) 32(10) : ] * 024t
38 204 3681(CI, a1, § § §
306-43.1) 38.1-44.1]
266 266 24 (21-29) 24) [21-28) 1 9 1
49 75 NR NR 16] (13-27) 14) (11-19) 0.02
4 12 28(9) 24(10) NR NR NR
81 32-4491t 4101 NR tt NR NR
29 n 4121 42Q2) 18312 (7.5) 2232 (9.7) 0.04
22 2 24 NR NR NR NR

IQR = interquartile range: NR = not reported; RBC = red blood cell; RCT = randomized, controlled trial: rFVIla = recombinant factor Vila.
* The sample size for RBC transfusions is smaller in Boffard ¢t al (36) because patients who died within the 48-h observation period for RBC transfusions were excluded.

1 2 valucs presented arc those reported

by the individual studi

cs.
4 48-h RBC transfusions for all paticnts (including those who dicd before 48 ) are reported as median and ranges but estimated reduuction in transfision requirement with (FVIla use as units of RBC (90% CI) are abo given:
for blunt trauma, 2.0 (C1, 0.0-4.6), and pencerating trauma, 0.2 (CL, =09 to 2.4).

§ This study used multivariate modeling to genceate odd ratios for survival in the (FVIla group v. the control group. The model adjusted for independent predictors of in-hospital survival, which included transfusion during the

resuscitation period. Without adjustment for differences in important bascline covariates, RBC transfusions during the first 24 h were 24.9 units (95% CI, 21.5-28.
usual care group; P < 0,001,

|| Median.

9 Wade ct al (51 is an extension of Spinclla et al (110) using paticnt data from the U.

Joint Theater Trauma

for the propensity-matched group of paticnts (n = 266). so that the carlie data from Spincll et al (110) are us

** Studies did not meet inclusion cri
section and the Evaluation of Harms section.

3) in the eFVila group and 14.9 uniss (C1, 14.0-15.8) in the

but only reports on total morealiy (no thrombocmbolic event or acute respiratory distres syndrome ratcs)
he thrombocmbolic event and acute respiatory distres syndrome ates.

for detailed review in the comparativ effcctivercss analyses owing to poor quality but were included in the qualitative sensitivity analyses described in the Effectivencss Review Outcomes

+ Dutton et al (60) has multiple control groups. The range of sample sizes s presented. 24-h transfusion resuls are only given only for patients who received (FVIla divided into 2 groups: responders who received 4.5 units (SD,
80) and nonresponders who received 22.6 units (SD, 14.7).

8 72-h RBC transfusions.
1 from Woodrufl et al (62) of mean (FVIla dose may inaccurate because it reports the dosc 10 be 9.6 mig/kg and not meg/kg, which would be more than 1 magnitude larger than the doses reported in the body

§§ The descrip

trauma RCTs or any othe report of off-label rFVla usc.



r FVIla

v/ He ynyumaer ucxon npu TSKEI0HW TPABME

v/ YMeHbIIaeT KOJMYECTBO TPaHCPy3ui

v/ He yBennunBaeT KOJIU4ECTBO BEHO3HBIX TPOMOO30B
v/ YMmenbmaet pazputue OPJIC

v/ Hesddexkrupen npu anumose u peppakTepHOM IIOKE



[{enb uccnenoranusi OneHuTh 3HPEeKTUBHOCTD NpuMeHeHus r FVIIa B ieueHun koaryionaruu
Ha (POHE OCTPOM MACCUBHOM KPOBOMIOTEPH IPH MOJUTPABME

Marepuanbl

44 nmanueHTa ¢ TSHKEJIOW COYeTaHHOW TPpaBMOW 0€3 TSKEJIOW TPaBMBbI TOJIOBBI C HAJTUYUEM
OCTpPOM MAaCCHUBHOM KpoBomoTepH Ipu noctymienuu (> 40% OLIK)

[ pynna 1 «koHTpOJIBHAS) — 23 MOCTPAAABIINX, Y KOTOPBIX MPUMEHSIJIACH CTAHIAPTHASA TAKTHUKA
MAaCCUBHOM TpaHC(y3UM Ipernaparamu KpoBU

[ pynna 2 «ocHOBHas» — 21 mocTpamaBuInx, TEPAnui0 KOTOPBIX JOMOMHIN BBeaeHuEM r FVIla
['pynnbl CpaBHUMBI 110 TSXKECTH TPABMBI, COCTOSIHUS, 00bEMY KPOBOIIOTEPH

YcnoBust npuMeHeHHUs Tipenapara (mpenapar He BBOAUIICS )

Coxpansromasicsi rurnorepmust (eHTpaibHas temneprypa tena < 35,0) u anunos (pH < 7,2)
PedpakrepHblii ok

['unopudpunorenemus (1,5 r/mn)

['unokansuuemus (< 0,9 MMoJIb/1)

Brenenune Koarumna - 100 Mr/kr Macchl Tejla KaXable 2 4 TPUKIbI
39



Benylee moBpexXacHue

['pynma 1

['pymmna 2
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OO0BEM BBOJUMBIX IpEIapaToB KPOBH B IepBbie 72 yaca (M=+m)
(9}é B p<0905)

4500 4275

3532

B SpuTpoB3Bech, M1
W C3IT, M1

KoHTpoapHag OcHoBHag
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OcCloXXHEHHST TPAaBMAaTHUECKON 00JIe3HU

80

M xoETpOI:
W oc=oBEAsR

OPIC. a6¢% OTTH. a6c s TlespMomms. a6¢ %  Cecmcuc. 26¢% TTB. 25¢% Heo5R0TN0CTS 42
COBTOPEOH

TAMEOHAIE! TOTOCTER,
a5c%s

* p<0,05



Pesynbrarsl 1e4eHus

35

313 304

28.6

M EoHTPOTS

W ocxozHaz

JanTeTsE0CTS JIRT2I5HOCTE J8NEEHA B
DECOHPATOPEOH TOIISPAEEIL, OPHT, cytzx
CYTRH

JauTeTsE0CTS TetatexocTs, abc. %
TOCTHTATHIAMEH, CYTEH
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Pesyibrarel

v/ IllpumMeHeHne B OCTPOM IEPUOAEC TPAaBMaTHUECKOM OOJIE3HU

rFVIla cauznno oobeM TpaHCcPy3uu npernapaToB KPOBH B
TEUEHUE NEPBBIX /2 4aCOB

v/ Ha ¢one npumenenus r FVIla cHu3nmace He00X0AUMOCTh
IMTOBTOPHOMW TAMITIOHAIbI TTOJIOCTEN

v/ OTMeTwiach TEHACHINA K CHUKEHUIO KOJIMUECTBA
OCJIO)KHEHUM, JICTAJIbHOCTHU U JJIUTECIBHOCTH JICUYCHUS
MMalluEHTOB



[Tanment b., myx., 25 et
Mexanusm — I TII, MOTOLIUKIUCT, 1000BOE CTOJIKHOBEHHE, CKOPOCTh 0OJIce
160 km/4
Ha mecte TpaBmMbI — 0€3 co3HaHUs, remoaruHaMuka norpanndnas (AJl 90/60
MM pT.cT., HCC 100 B mun), YJIJI 30 B Mun, SpO2 90%

A

[Tpu nocryrmenuu - SpO2 98%, AJl 130/90 mm prt.ct., HCC 120 B MuH, Hb 89
r/n, BE -5 mmons/n, t Tena 35,6°C, IIT 32%, pudbpunoren 0,95 r/n
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[ToBpexneHus

Injury description m

Head&Neck Cerebral contusion 3
Cutaneous laceration

Chest Aortic arch injury 5

Abdomen Small bowel laceration >50%of circumference 3

Pelvis Open unstable fracture (Tile B) 3
Partial disruption of urethra 2

Extremity Open Gustilo type 2 L.radial fx 2
Closed R.ulnar fx 1
Closed R.knee dislocation 2
Open Gustilo type 3A R.tibial fx 3
Open Gustilo type 2 L.tibial fx 3

External Avulsion <50% of the scrotum 2
Total destruction of the left testis 2

—

Cutaneous laceration of penis
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IIepBuuyHOE BMEIIATEILCTBO (3 4)

Kagakarerep

AB® Ta3

AB® npas. 6eapo,
roJICHb

AB® 51€eB.roJICHb
AB® neB.J1y4.KOCTH,
dhacuuoToMus
['unc.ummMoOunIu3.
IpaB.B/KOHEYHOCTHU
JIeB.opX3KTOMUSA
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KT-anrnorpacpus

120
1.0s/6.0n Tspxenas Tymnas

HP1
g TpaBma aopThl 11la
CTEIICHU
(knaccupuKanus
IIpecan)

IToka3anus k
OINIEpAaTUBHOMY WJIH
SHJI0BACKYJISIPHOMY

BMEIIATEIbCTBY
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MuaTencuBHas Tepanus (repBast onepanus 34 +
OCJICONEPAIMOHHBIN IEPHOJT 61)

Homyctumas runorensus (Alcuc. 80 — 100 MM pT.CT.)
MaccuBHas remotrpancdysus (8 103 sapurpor3ecH, 10 103 C3I1)

Nudy3uonHas tepanus (4 1 M130TOHUYECKOTO COATaHCHUPOBAHHOIO
pacTBopa Kpucramionaos, 11 I'9K)

TpaHekcamMoBasi KUCJI0Ta — 2T
Huypes 500 M
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Relay™ Thoracic Stent Graft
(Bolton Med. Esp., Spain)

1 09 mm
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BTopruHoe BMeNIaTeabCTBO (4 )

1.CpenuHHas cTepHONAIAPOTOMHS,
nepukapauoromus (150 mu)

2.JlonoHUTENBHAS JIEB.TIEpEIHE-O0KOBas
TOPAKOTOMHUS BO 2 M/p

3.MoOunu3aius 1yru aOpThl, HAJOKEHHE
MaH>eT U3 AYTUIMKATYPbl COCYUCTOIO
npote3a «CeBep» BOKPYT TPEX CETMEHTOB
JIyTU a0PTHI
4. l1IoB TOHKOW KUIIKK
5. ApTepuanbHbIi KaTeTep B Oeap.apTepiio




MuaTeHcuBHas Tepanus (Bropas onepanus 34 + 349 )

CumIiaroMuMeTH4YecKas Tepanus (HopaapeHaduH 10 2 MKI/KT/MUH)
MaccuBHas reMotpancdy3us (6 103 aputpo3BecH, 8 103 C3II)
Peundysus kposu (1250,0)

Koarun 7,2 mr (100 Mr/kr)

Nudy3nonnasa tepanus (2,5 1 ”30TOHUYECKOTO
cOaJIaHCUPOBAHHOIO PACTBOPA KPUCTAILIOUOB)
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Bcero 3a nepBbie CyTKH

* JluHaMuKa MOCTYIUIEHUS MO TIEBPAIBHBIM JpeHaxkaM - 200 mii/g
reMOPParuyecKoro OTAEISIEMOrO B MEPBBIE YACHI ITOCIIE ONEPALINH, C PETPECCOM 10
100 MJ1/94 cepo3HOreMOpparruyecKoro OTeISIEMOrO CO BTOPBIX CYTOK U yIaJICHUE
MJIEBPAIBHBIX APEHAXEW Ha 4-€ CYyTKU

IOCTYILICHIIE 10 IPeHazKaM I10cIe
nepesoga B OPUT, mi1/a

350

300 A 310
280 / \
250 A
200 / \ /210\
/ \/ \ 180
150 140 160 \,B/ﬁo\ =10 CTY TUTEHHE 10

AP €HaKaM, MIT

100 /90
0
50
Koarun 100 mr/xr

0

1 2 3 4 5 6 7 8 9 10 11 12

* Hb 88 r/n, Plt 52x109/1, BE -2,4 mmons/n, t Tena 36,0°C, IIT 47%, ¢udpuHoreH
3.4 r/n

* Crenyromas Tpancy3usi S)pUTPOB3BECU — HA 5-€ CYTKHU
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Bcero 3a nepBbie CyTKH

OpUTPOB3BECH 22 N03bI

C3I1 23 no3sl

Peundyzus 1250,0

Koarun 7,2 mr (100 mr/kr)x 3
Nudy3nonnas tepanus — 12,8 1
Huypes 2300,0
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IlocneonepalinOHHBIN IIEPHUO/T

® [luesMoOoHUA

@® PaneBas nHpeEKIUs

® I[leputoHut

BXO, CEIICUC 5 penanapoTromuu,

VAC-npenupoBaHue,
Nnu3zapoBckas TEXHUKA,

J{peHnpoBaHNEe BHYTPUTA30BBIX
CB00OOIHAs KOXKHAs IUIACTHKA,

. a0cIIeccoB
UM octeocuntes + Ab criericepsl ’ .
OcTeoCHUHTE3 KOCTEHM Tas3a

CHUMITAaTOMUMETHYECKAS] TOJIEPIKKA — S5 CYTOK
Pecnimparopnas nognepxka - 33 CyTok
OPUT 37 - cytok



Pesyierar

Brinucka - 109 cytku

»3a)KUBJICHUE PaH

" YIOBJIETBOPUTEIILHBIN
(YyHKIIMOHAIBHBIA pe3yJbTaT

*OrpaHn4eHNE AKTUBHBIX JIBUKCHUHN




Hcnonp3oBanue r FVIla B KIIMHUKE BOCHHO-IIOJIEBOU XUPYPrUU

Beptebpomorus
PeKkoHCTpYKTHBHEIE OTIEpaIliH ITOCIIC IIEPEIOMOB Ta3a

OnepaTuBHBIE BMEIIATENBCTBA IPU OCTEOMHUEIIUTE MOCIE OTHECTPEIIBHBIX
NEePEIOMOB KPYIHBIX TPyOUaThIX KOCTEM

H(CJ'IYI[O‘IHO-KPIIHC‘IHBIC KPOBOTCUCHUA
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Crracu00 3a BHUManue!




