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Minimal elapsed time Tourniguet use Ventilation
Saveraly inj re::lu i should A } sh::::ll:l be loyed Hypoxaemia sh mlll:l be ided and  — use e
rely injured patients shou tourniguet emp emia shou avo | -
be transported directly to an as an adjunct to stop life- rnormoventiilation applisd. preventlun Df flll"“'lEl"
appropriate trauma facility. threatening bleeding from open Hyperventilation may be applied in bleeding
The fime elapsed batwesan ingery extremity injuries in the the presence of imminent cersbral
and bleeding control should be pre-surgical setting. herniation.

minimised. M

k4

R4
Initial assessmeant

The extent of traumatic hasmorrhage should be
s=ssssad using a combination of patient
physiolagy, anatomical injury pattarm, mechanism
of injury and responss to initial resuscitation.

lv ¢ Il. Diagnosis and
ne ™ g e monitoring of bleeding
Immediste intervention Further investigation
Patienis presanting with hasmomhagic Patiants presanting with
ghock and an identified sowrce of hasmorrhagic shock and an
bleeding should undargo an immediate unidentified source of bleeding
bleeding confrol procadure unless initial should undergo immediats further
resuscitation measures are successful. investigation.
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Source of bleeding Extent of bleeding

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




‘

-

AT
Imaging

Early imaging

~

Source of bleeding
R&
Intervention

4 N

Patients with significant

4 N

RS
Further assessment

e a

Haamodynamically

!

Extent of bleeding

-

e

~

A10 Al
Haemaoglobin Serum lactate & base
e deficit

Low initial Hb walues

4 R12 \

Coagulation monitoring

Early, repeatad coagulation

Serum lactate and'or base
deficit measurements

should be considered an
indicator for severs

intra-thoracic
intra-abdominal or

stable patients shouwld
undargas further

manitoring including
laboratory measurements

[ultrasonography or
confrast-enhanced CT)

ghould be employed to retroperitoneal bleading assessment using CT. bl=ading. should be employed o (PT, APTT, platalsts,
datect free fluid in and hasmodynamic Repeated Hb esfimate and monitor the fibrincgen) andior
patients with suspected inztability should undergo measurements should extent of bleeding and viscoelastic methods should
forso trauma. urgent intervention. b= employed. shock. be used in routine practice.
Resuscitation Surgical intervention Coagulation management
lll. Tissue V. Initial
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Y IV. Rapid control of management of VI. Further
fluid and . . .
bleeding bleeding and resuscitation
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1ll. Tissue oxygenation, type of
fluid and temperature

management

Tizsue cxygenation

A target systolic blood pressure of
B0-80 mmHg showld be employed
wntil majar blesding has been
stopped in the initial phase following
trauma without brain mury. A mean
artenal pressure =80 mmHg should
be maintained in patients with

g R13 \‘1

severe TBIL
. /
4 Rid ™
Restricted vdu:ra replacement

A restricted volums replaczment
strategy should be used to achisve
target blood pressure undil bleeding
\.. can be controfled.

"y

A5

Vasopressors and
inotropic agents

In addition to fluids, vesopressomns
should be administersd to maintain
target blood pressurs in the
presence of life-threatening
hypotension. An noiropic agent
should be infused in the presence of
myocardial dysfunciion. _/}
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Uz of isotonic crystalloid solutions
should be initigted in the
hypotensive bleeding trauma patient.
Hypotonic solitions such as Ringsr's
lactaie showld be avoided in patienis
with severe head traurma. Excessive
uze of 0.9% Mall solution might be
avoided and us= of colloids might be

Type of fluid

-

"1\.
RiT

Erythrocytes

Treatment should aim to achieve a
target Hb of 7-9 gidl.

-

hN

employed to achisve and maintain

R18 ™
Temperaturs Mmansgenmsnt
Early application of measures to
reduce heat loss and warm the
hypothermic patient should ke

IV. Rapid control of bleeding

/ R10

Damage controd surgeny should be
empdoyed in the ssversly injured
patient presenting with desp
hasmomhagic shocok, signs of
ongoing bleeding and coagulopathy.
Severe coagulopathy, hypothermia,
acidosis, naccessible major
anatomic injury, a nesd for time-
consuming procedurss or
concomitant major injury cuisids the
abdomen should also tngger a
damage control approach. Primany
definitrve sungical management
should be employed in the

nommothermia.

S

haemodynamically stabls patient in

Damage control surgery \\

\ﬂ\ueal:eence of any of thess factn_ry

R20
Pelvic ring closure and
stabilisation

Patients with pelbvic ring disruption in
hasmamhagic shock should undergo
immediate pehic ning closure and
siabilization.

V. Initial management
of bleeding and

coaqulopathy

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

R24 ™

Packing, embolisation & surgery

Patisni= with ongoing
heemodynamic instability despite
adeguate pelvic ring stabilisation

shouwld undergo sady prepentoneal
packing, angicgraphic embolisation
and'or surgical bleeding control. _/.-'
4 ™

Local hasmostatic measures.

Topical hasmeostatic agents should
be employed in combination with
other surgical measures or with
packing for venous or moderate
arteral bleading associated with

-\% parenchymal injunss.

S




V. Initial management

of bleeding and
coagulopathy
Coagulation support Imiitial rﬁTJHBd'tatinn Arliﬁbrim"h.rlic agents

Miznitoning and measures to support
coagulation should be initiated
immediaiely upon hospital admission.

AN

(®

according to Hb bewveal.

Initial management of patiens with expected
masaive hasmamhage should incleds either plasma
[FFF or pathogen-inactivated plasma) in & plasma-

RBEC ratio of at least 1:2 as needed or

fibmncgen concentrate and RBC

v

-

T¥A should be administersd a5 early as possibde to the frauma patient
who iz bleeding or at nisk of sagnificant hasmomhage at a loading doss of 1 g
infusad owver 10 min, follesed by an iov. infesion of 1 g over 8 h.
TXA should be adminisiered to the bleeding frauma patient within 3 h
after imjury. Protocols for the management of bleeding patients might conssder
adrminéstration of the first dos= of THA en route to the hospital.

S
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VI. Further

resuscitation
YA e nas N [ ras A
Goal-directed therapy Plasma Fbrinogen & cryoprecipitate HTH
Resuscitation measures In a plasma-based coagulation If & concentrale-based strategy is used, fibrinogen concenirate or Platelets should be administered to
should be continued usinga | | strategy plasma (FFP or pathogen- cryoprecipitate should be administered if significant blseding is maintain a platelet count =50x 1091 A
goakdirected strategy guided inactivated plasma)} should be accompanied by viscoslastic signs of a functional fibrinogen deficit or a platelet count >100 x 109 in patents with
by standard laboratory admnistered to maintain PT and plasma fibrinogen level of less than 1.5-2.0 gl. An inifial fibrnogsn UHQNHQ_HB?dII'rEI and/ or TB|
coagulation values andfor AFTT«1.5 times the normal supplementation of 3-4 g. equivalent to 15-20 single donor units of may be maintained. It administersd,
viscoelastic tests. control. Plasma transfusion should | | cryopredipitate or 3-4 g fibrinogen concentrate may be administered. an initial dose of 4-B single platelst units or
be avoided in patients without Aepeat doses must be guided by viscoelastic monitoring and one aphaeresis pack may be used.

'\“ _!a l\-_ substantial bleading. _/;' '\\ laboratory essessment of ibrinogen levels. _/' k _,/,
Ve -~ ~, ' R31 N I/" Raz ™ I/'_ Pmtlruni:hmf:r?la:nmmnm -\‘I

Antiplatelet agents D -
Calcium e H,.I n
e Platelets may be administersd in patients with PO should be
lonigsd calcium lovels substantial blesding or intracranial hasmormhage who Desmopressin (0.3 g'kg) used eary for the emergency reversal of vitamin K-
. - may be admnéstersd in dependent oral anticoagulants. PCC may be
and mamtained within function may be rma:ﬂumd n patiu_atﬂatreaﬁd ar inhibiting drugs or with von traumatic blesding patients treated with novel
the nommal range suspacted of being treated with APA. Willebrand disease. anticoagulants. If fbrinogen levels are nomal, PCC
during massive Platelet concentrates may be used if platelet - . - -
- S - - ith nued Dieamopressin may not be or plasma may be adminisiered in the bleeding
transfusion. dysfunction is documented in a patient with cortin administered rowutinely in the patient basad on evidence of delayed coagulation
\- _F/J' l\‘_ micnascular HE’Edll'H- _/ I\\_ b,]g,gdmg trauma pa_ﬁ.:_lnr_ -‘/ I\\ initiztion I.I:Bil'lg viscoelastic I'I"J'I'Iitl:l'il'lﬂ. _/
/"' A4 ‘\\ /’ ] R35 '“‘\ /" 38 "\\_l //' Ra7 \
Direct oral anticoagulants — FXa inhibitors Direct oral anticoagulants — Recombinant activated Thromboprophylaxis
s Tmmh‘ﬂmm coagulation factor VI e
Flasma levels of oral anti-factor Xa agents . . . - Phamacological thromboprophylaxis
such as rivaroxaban, apixaban or edoxaban Dabigatran plasma levels may be measured in patients | | off-jabel use of FVila may be shoukd be employed within 24 h after
may be measured in pafients treated or treated or suspected of being treated with dabigatran. i conzidered only bleeding has been controllad. Eady
suspected of being traated with one of thess measurements are not possible or available thrombin if major bleeding and mechanical thromboprophylaxs with
agents. i measurements are not possible or time and AFTT may be measured to allow a qualitaive | | traymatic coaguiopathy persist intermmittant pneumatic comprassion
availablz advice from an expert hasmatokogist _ estimation of the presence of dabigatran. despite standard atiempts to should be applied and early
may be sought. Life-threatening bleeding may | | Ufe-fhreatening biseding should be treated with control bleeding and best mechanical thromboprophylaxis with
be treated with i.v. TXA15 mgkg (or 1 g)and | |*dBrucizumab (5 g iv.) or if unavailable it may be treated | | pragtie use of conventional anti-embolic stockings may be
high-dose (25-50 Lifkg) with high-dose (25-50 LWkg) PCC / aPCC, in both cases haemostatic measures. applied. Inferior vena cava filkers as
PCLC/aPCE until specific antidotes are combined with TXA 15 mg/kg (or 1 g iv. thromboprophylaxis should not be
l\ availabls, _/ \ _// '\\‘_ _F/'I \\_ routinely employed. _/
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Recommendation 1 We recommend that severely in-

jured patients be transported directly to an appropriate
trauma facility. (Grade 1B)

We recommend that the time elapsed between
injury and bleeding control be minimised. (Grade 1A)

The European guideline on management of
‘ : major bleeding and coagulopathy

following trauma: fourth edition
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Variable
Overall population
Trauma center (3&)
Non—trauma center (&)
Relative risk (25% CI)
Age <55 yr
Trauma center (%5)
Mon—trauma center (&)
Relative risk (95% CI)
Age=55yr
Trauma center (%&)
Non—trauma center (%6)
Relative risk (95% CI)
Maximal AlS score, =3
Trauma center (3&)
Mon—trauma center (%)
Relative risk (25% CI)
Maximal AlS score, 4
Trauma center (%6)
Mon—trauma center (3&)
Relative risk (95% CI)
Maximal AlS score, 5-6
Trauma center (%&)
Non—trauma center (%6)

Relative risk (95% CI)

Weighted No.

of Patients
15,009

10,678

4,331

9,193

3,847

1,969

Death
in Hospital

7.6
9.5
0.80 (0.66-0.98)

5.9
9.0
0.66 (0.48-0.89)

12.3
13.1
0.94 (0.56-1.61)

2.3
1.6
1.44 (0.86-2.73)

8.3
11.8
0.70 (0.49-1.02)

30.2
43.2
0.70 (0.51-0.96)

A National Evaluation of the Effect
"of Trauma-Center Care on Mortality

Death within 30
Days after Injury

7.6
10.0
0.76 (0.58-1.00)

5.9
8.7
0.68 (0.48-0.95)

12.4
13.8
0.90 (0.56—1.44)

2.6
1.9
1.36 (0.81-2.27)

8.4
10.9
0.78 (0.56-1.08)

29.4
43.9
0.67 (0.48-0.92)

Death within 90
Days after Injury

8.7
11.4
0.77 (0.60—0.98)

6.3
9.2
0.68 (0.50-0.94)

15.6
17.8
0.88 (0.60-1.27)

2.7
33
1.24 (0.83-1.85)

9.9
14.2
0.70 (0.52-0.93)

31.4
44.4
0.71 (0.52-0.97)

Death within 365
Days after Injury

10.4
13.3
0.75 (0.60-0.95)

6.6
10.8
0.61 (0.46-0.81)

207
22.5
0.92 (0.67-1.28)

4.8
5.5
0.89 (0.61-1.29)

12.3
16.9
0.73 (0.55-0.97)

31.8
44.4
0.72 (0.52-0.98)
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e O aoBevnc petadepetal
evtoc 1 wpac oto TEM

e O aoBevnc pepel okANpO
KOAAQpoO Kol paoko O2
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ailpoToc.




Initial Resuscitation

Recommendation 2 We recommend adjunct tourni-
quet use to stop life-threatening bleeding from open ex-
tremity injuries in the pre-surgical setting. (Grade 1B)

Recommendation 3 We recommend the avoidance of
hypoxaemia. (Grade 1A)

We recommend normoventilation of trauma patients.
(Grade 1B)

We suggest hyperventilation in the presence of
signs of imminent cerebral herniation. (Grade 2C)

C The European guideline on management of

major bleeding and coagulopathy
following trauma: fourth edition




Initial Assessment

Recommendation 4 We recommend that the physician
clinically assess the extent of traumatic haemorrhage
using a combination of patient physiology, anatomical
injury pattern, mechanism of injury and the patient’s
response to initial resuscitation. (Grade 1C)

major bleeding and coagulopathy

C The European guideline on management of
following trauma: fourth edition




Initial Assessment

Table 2 American College of Surgeons Advanced Trauma Life Support (ATLS) classification of blood loss based on initial patient
presentation. Table reprinted with pemission from the American College of Surgeons [84]

Class | Class Il Class 1l Class IV
Blood loss (mil) Up to 750 750-1500 1500-2000 =2000
Blood loss (% blood volume) Upto 15 % 15-30% 30-40 % »40 %
Pulse rate (bpm) <100 100-120 120-140 >140
Systolic blood pressure Mormal Mormial Decreased Decreased
Pulse pressure (mmHg) Marmal or increased Decreased Decreased Decreased
Respiratory rate 14-20 20-30 30-40 =35
Urine output (ml/h) =30 20-30 5-15 MNegligible
CNS/mental status Slightly anxious Mildly anxious Anxious, confused Confused, lethargic
Initial fluid replacement Crystalloid Crystalloid Crystalloid and blood Crystalloid and blood

“For a 70 kg man

major bleeding and coagulopathy

C The European guideline on management of
following trauma: fourth edition




[Meplotatiko #1

>to TEMN o aoBevnc £xeL AM 80/55, pe 125 od/A, €xel
TLC aLoBnoeLc Tou, elval TETPAKLVNTLKOC, aAAd eival
OUYXUTLKOG, HN-OtacwAnvwuevocg pe Sat02 99% otnv
MME pe nepimou 32-34 avarmvoEg To AETTO.

H npwtn eVEPYELO TWV YLOTPWYV ELVAL VO TIAPOUV QLEPLOL
aipatoc (PH 7.41, Pa0O2 322mmHg, PCO2 23mmHg, Lac
3mmol/I, Hb 10,2gr/dl) kat va Touv mepdcouyv pLa
nepldpepLkn PAEPa Kat va EeKvioouyv Tnv xopnynon 2
Attpwv N/S 0.9% kat va rtapayyeilouvv RBC, FFP kot PLT
armo tnv atpodooia.

2UVOEETAL O€ Monitor yLa cuvexn nopakoAovOnon
(WTIKWV ONUELWV.




Epwtnon 1:

2 € TIOLA KaTtnyoplo apoppayiac kota ATLS
avNKeL o aoBevnc:
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Epwtnon 1:

2 € TIOLA KaTtnyoplo apoppayiac kota ATLS
avNKeL o aoBevnc:

I
Il Zwotn Atavinon
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Table 2 American College of Surgeons Advanced Trauma Life Support (ATLS) classification of blood loss based on initial patient

presentation. Table reprinted with pemission from the American College of Surgeog

Class | Class Il Class Il Class IV
Blood loss (mil) Up to 750 750-1500 1500-2000 =2000
Blood loss (% blood volume) Upto 15 % 15-30% 30-40 % »40 %
Pulse rate (bpm) <100 100-120 120-140 >140
Systolic blood pressure Mormal Mormial Decreased Decreased
Pulse pressure (mmHg) Marmal or increased Decreased Decreased Decreased
Respiratory rate 14-20 20-30 30-40 >35
Urine output (ml/h) =30 20-30 5-15 MNegligible
CNS/mental status Slightly anxious Mildly anxious Anxious, confused Confused, lethargic
Initial fluid replacement Crystalloid Crystalloid Crystalloid and blood Crystalloid and blood

“For a 70 kg man

major bleeding and coagulopathy

C The European guideline on management of
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ALOTOPAXEC OPYAVWV AOYW OVETIAPKOUC
apdeuonc

AANoiwon Tou
eMmITTESOU
ouveidnong
20yxuon

Taxuotrvola
PaO, <70 mm Hg |
Sa0, <90%

‘IkTEPOG
T "Eviupa
J Aeukwpariveg
TPT

~ Balk RA. Crit Care Clin. 2000 Apr;16(2):337-52

Tayxukapdia

Y1roraon

OAilyoupia
Aioupnon <£0,5 ml/Kg/h
Avoupia

T KpeaTivivng

J AlpotreTdAia
L T aPTT
J Npwreivn C

1 D-dimer




C

Immediate Bleeding Control

Recommendation 5 We recommend that patients pre-
senting with haemorrhagic shock and an identified
source of bleeding undergo an immediate bleeding

control procedure unless initial resuscitation measures
are successful. (Grade 1B)

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




Table 3 American College of Surgeons Advanced Trauma Life Support (ATLS) responses to initial fluid resuscitation . Table reprinted
with permission from the American College of Surgeons [84]

Rapid response Transient response Minimal or no response

Vital signs Retumn to normal Transient improvement, recurrence of decreased blood Remain abnormal
pressure and increased heart rate

Estimated blood loss Minimal (10-20 %) Moderate and ongoing (2040 %) Severe (=40 %)
MNeed for more crystalloid Low Low to moderate Moderate as a bridge to transfusion
MNeed for blood Low Moderate to high Immediate
Blood preparation Type and crossmatch  Type-specific Emergency blood release
MNeed for operative intervention Possibly Likely Highly likely
Early presence of surgeon Yes Yes Yes

“lsotonic crystalloid solution, 2000 ml in adults; 20 ml/kg in children

major bleeding and coagulopathy

C The European guideline on management of
following trauma: fourth edition
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Mopad TNV xYopnynon vypwv o a.cBevnc pixvel cUCTOALKN
riieon.
Ot watpol oto TEMN adatpouv ta pouya tou aacBevr) Kal tov

eAEYYOULV KAWVIKA. H KOWALd epdaviletol OLATETAMEVN KOL UE
avanndwoa svalocbnola

MNaipvouv ek veou agpla atpatoc (PH 7.37, Pa0?2
345mmHg, PCO2 21mmHg, Lac 4,7mmol/I, Hb 8,3gr/dl),
OTEAVOUV apPXLKO epyaotnpLako eAeyyo Mevikn Alpatoc,
MNén, Boxnuika, Opado-Atactalpwon.

=eKWvouV tnVv Tomobetnon Kevipikng OAeBiknc Mpopunc.
[vetat FAST kot aktwvoypadio Bwpakoc et KAlvnc.




Epwtnon 2:

2 € TIOLA KOTNyopLlol amavtnong otnv apxLkn
xopnynon vypwv kata ATLS avnkeL o acBevnc;
1. Fpiyopnc amavinong

2. 2tadlaKknC amavinong

3. EAaxiotnc n kaBoAouv amavinong

4. Aev avnKeL € Kopla Kotnyopla
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Table 3 American College of Surgeons Advanced Trauma Life Support (ATLS) responses to initial fluid resuscitation . Table reprinted
with permission from the American College of Surgeons [84]

Rapid response Transient response Minimal or no response

\ital signs Retum to normal Transient improvement, recurrence of decreased blood § Remain abnormal
pressure and increased heart rate

Estimated blood loss Minimal (10-20 %) Moderate and ongoing (2040 %) Severe (=40 %)

MNeed for more crystalloid Low Low to moderate Moderate as a bridge to transfusion
MNeed for blood Low Moderate to high Immediate

Blood preparation Type and crossmatch  Type-specific Emergency blood release

MNeed for operative intervention Possibly Likely Highly likely

Early presence of surgeon Yes Yes Yes

“lsotonic crystalloid solution, 2000 ml in adults; 20 ml/kg in children

major bleeding and coagulopathy

C The European guideline on management of
following trauma: fourth edition




Source ldentification

Recommendation 6 We recommend that patients
presenting with haemorrhagic shock and an uniden-

tified source of bleeding undergo immediate further
investigation. (Grade 1B)

Recommendation 7 We recommend early imaging

(ultrasonography or contrast-enhanced CT) for the
detection of free fluid in patients with suspected
torso trauma. (Grade 1B)

C The European guideline on management of

major bleeding and coagulopathy
following trauma: fourth edition
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Source ldentification

Recommendation 8 We recommend that patients
with significant intra-thoracic, intra-abdominal or
retroperitoneal bleeding and haemodynamic instability
undergo urgent intervention. (Grade 1A)

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




Source ldentification

Recommendation 9 We recommend CT assessment
for haemodynamically stable patients. (Grade 1B)

major bleeding and coagulopathy

C The European guideline on management of
following trauma: fourth edition




WBCT for unstable patients?

The current common and dogmatic opinion is that whole-body computed tomography
(WBCT) should not be performed in major trauma patients in shock. A retrospective
multicenter cohort study involving 16719 adult blunt major trauma patients, comparing the
survival of patients who were in moderate, severe or no shock (systolic blood pressure 90—
110,<90 or >110 mmHg) at hospital admission and who received WBCT during resuscitation
to those who did not. Aim was to assess whether WBCT during trauma-room treatment has
any effect on the mortality of severely injured patients in shock.

viortanty rate

Group WBCT Deaths (n) Overall (n) (%, CI 95%) RISC-prognosis SMR (Cl 95%) P NNT
Overall yes 1607 9233 17.4 (16.6-18.2) 20.5 0.85 (0.81-0.89) <0.001 35

no 1603 7486 21.4 (20.5-22.3) 21.9 0.98 (0.94-1.02) <20.001 35
Severe shock yes 436 1036 42.1 (39.1-45.1) 425 0.99 (0.92-1.06) 0.049 20
BP <90 mmHg

no 431 785 54.9 (51.4-58.4) 50.3 1.10 (1.02-1.16) 0.049 20
Moderate shock yes 446 2462 18.1 (16.6-19.6) 213 0.85 (0.78-0.93) 0.002 26
BP =90-110 mmHg

no 410 1818 22.6 (20.6-24.5) 22.0 1.03 (0.94-1.12) 0.002 26
No shock yes 725 5735 12.6 (11.8-13.5) 16.2 0.78 (0.73-0.83) 0.003 53
BP >110

no 762 4883 15.6 (14.6-16.6) 17.3 0.90 (0.84-0.96) 0.003 53

.@' PLO Whole-Body CT in Haemodynamically Unstable Severely
NZ] ) Injured Patients — A Retrospective, Multicentre Study



WBCT for unstable patients?

Based on the analysis of 16.719 patients those with shock on
admission and whole-body CT had significantly better survival
rates and SMRs compared to those who did not receive whole-
body C'T.

Thus, applying WBC'T i haemodynamically unstable patients
seems to be sale, feasible and justihied 1f conducted quickly within a
well-structured environment and by a well-organized trauma

tearn.

.@' PLO Whole-Body CT in Haemodynamically Unstable Severely
2 ) Injured Patients — A Retrospective, Multicentre Study



[Meplotatiko #1

O aoBevnc Eekwvael va petayyiletol pe 4 RBC kaut
4 FFP ko 3 PLT.

To FAST avadelkvuel utapén eAeBepou vypou
OTNV TIEPLTOVAIKI KOLAWTNTA.

H aktwvoypadia deiyvel mTOANATTAQ KaTAYLOTO
rniAevpwv AE kot urtodia pkpou nveupoBwpoka
ovotolya. KaAeitol O/X yla dpeon ektipnon.

KaAeital to X/O vo eTolpdosl aibouvoa.
NEa aEpla atpotoc.




When is a Transfusion
defined as Massive?

Massive transfusion (MT) 1s defined when either :

1. total blood volume is replaced within 24 hours.

o

2. 50% of total blood volume 1s replaced within 3 hours. or

LIS

rapid bleeding rate is documented or observed.

- Rapid bleeding rate in adults can be defined as more than 4 units of red blood cells (RBCs)
transfused within 4 hours with active major bleeding or more than 150 mL/minute of blood

loss.,

International Journal of Clinical Transfusion Medicine Dove

a8 REVIEW
Massive transfusion protocols: current
best practice




Bleeding Assessment

Recommendation 10 We recommend that a low ini-
tial Hb be considered an indicator for severe bleeding
associated with coagulopathy. (Grade 1B)

We recommend the use of repeated Hb measure-
ments as a laboratory marker for bleeding, as an initial
Hb value in the normal range may mask bleeding.

(Grade 1B)

major bleeding and coagulopathy

C The European guideline on management of
following trauma: fourth edition




Bleeding Assessment

Recommendation 11 We recommend serum lactate

and/or base deficit measurements as sensitive tests
to estimate and monitor the extent of bleeding and

shock. (Grade 1B)

C The European guideline on management of

major bleeding and coagulopathy
following trauma: fourth edition




Arterial or Finger-Stick Blood Lactate?

18
16 -

* Finger-stick capillary lactate “ -
both correlates and trends 1>
closely with arterial lactate in 2.l
critically ill surgical patients, .ffs s 4
undergoing resuscitation for L PR
shock. 4

) -

o

Time

The use of finger-stick blood to assess lactate in critically ill surgical
patients™




Initial Coagulopathy Assessment

Recommendation 12 We recommend that routine
practice include the early and repeated monitoring of
coagulation, using either a traditional laboratory
determination [prothrombin time (PT), activated
partial thromboplastin time (APTT) platelet counts
and fibrinogen| (Grade 1A) and/or a viscoelastic

method. (Grade 1C)

major bleeding and coagulopathy

C The European guideline on management of
following trauma: fourth edition




Thromboelastography

- Clot Formation =t

-

Fibrinolysis

I

Ly30

{Platelets/fibrin)

Clot strength

- -

Enzymatic Polymerization

Claotting time Clot kinetics
(Coagutation Factors)

JOURNAL OF  Monitoring the coagulation status of
INTENSIVE CARE trauma patients with viscoelastic devices

Thrombolysis

Clot stability
Clot breakdown




Normal

Coagulopathy/anticoagulants

Long R time

Reduced platelet function
Low MA

Primary fibrinolysis
High LY30

Hypercoagulable
Short R time, High MA

DIC

Stage 1 - hypercoagulable state with
secondary fibrinolysis

e P'C

Stage 2 - hypocoagulable state




Thromboelastography

e Evaluation of global hemostatic function using whole blood
e Quick turn-around-time,

e Possibility of both point-of-care-testing and performance in
central laboratories

e Ability to detect hyperfibrinolysis
 Monitoring therapy with recombinant activated factor VII
e Detection of low factor XlII activity.

Disadvantages include a relatively high coefficient of variation,
poorly standardized methodologies, and limitations on
specimen stability of native whole blood samples.

P\. ¥
> \

Global hemostasis testing thromboelastography: old technology, new

|U \_1 applications.
=




Thromboelastography

ATC from hemorrhage results in several defects of the coagula-
tion system. The use of TEG (or similar assays) aids the earlier
identitication of these defects and can prompt clinicians on the
optimum transftusion strategy. The use of a TEG-guided protocol
appears to improve survival while reducing overall product use;
trials are in progress, which will continue to inform the evidence
base.

TRAUMA
SURGERY

s thromboelastography (TEG)-based resuscitation
better than empirical 1:1 transfusion?




Permissive Hypotension

Recommendation 13 We recommend a target systolic
blood pressure of 80-90 mmHg until major bleeding
has been stopped in the initial phase following
trauma without brain injury. (Grade 1C)

In patients with severe TBI (GCS <£8), we recommend
that a mean arterial pressure 280 mmHg be main-

tained. (Grade 1C)

major bleeding and coagulopathy

C The European guideline on management of
following trauma: fourth edition




Epwtnon 3:

H rtiteon tou a.cBevouc ouveyilel va mEPTEL opa
ta SUo Attpa kpuotaAloeldn. NMwc Ba
ouVvexloeTE;

1.
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SAM>80mmHg
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Koveva amo to mopamnavw
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Volume Replacement

Recommendation 14 We recommend use of a
restricted volume replacement strategy to achieve

target blood pressure until bleeding can be controlled.
(Grade 1B)

ey YO

-
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The European guideline on management of
‘ : major bleeding and coagulopathy

following trauma: fourth edition
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Vasopressor Addition

Recommendation 15 In the presence of life-
threatening hypotension, we recommend administra-
tion of vasopressors in addition to fluids to maintain
target arterial pressure. (Grade 1C)

We recommend infusion of an inotropic agent in
the presence of myocardial dysfunction. (Grade 1C)

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




Volume Replacement

Recommendation 16 We recommend that (fluid
therapy using isotonic crystalloid solutions be initiated
in the hypotensive bleeding trauma patient. (Grade 1A)

We suggest that excessive use of 0.9 % NaCl solution
be avoided. (Grade 2C)

We recommend that hypotonic solutions such as
Ringer’s lactate be avoided in patients with severe
head trauma. (Grade 1C)

We suggest that the use of colloids be restricted
due to the adverse effects on haemostasis. (Grade 2C)

major bleeding and coagulopathy

C The European guideline on management of
following trauma: fourth edition




Colloid Induced Platelet Dysfunction
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| Effects of gelatin-based resuscitation fluids on platelet aggregation



Meplotatiko #1

e >INV avapovn o acBevnc piyvel entinedo
ouveldnonc Kot SLACWANVWVETAL YL
NPOOTOCLA AEPAYWYOU.

e Meta TNV SLACWANVWGON N TiLecn MEPTEL
Katakopuda Kol auEaveTal n xopnynon
vopadpevaAivne oe 66on >0.5y

e Nea agpia atpatoc (PH 7,11, PaO2 223mmHg,
PCO2 43mmHg, Lac 8,7 gr/dl, Hb 5,8 gr/dl)




The Vicious Cycle of Coagulopathy

r Haemorrhage 1

Coagulopathy Resuscitation

L Haemodilution, J

Hypothermia &
Acidosis




The Vicious Cycle of Coagulopathy

Injury Acute Traumatic
Coagulopathy

Pre-howphal Hyperfibrinalysis &
mpacaL e S | Resuscltation-Assoclated

In-hospital . Coagulopathy

resuscitation
Hemastatic mmﬂﬂm—ﬂﬂfﬂ
intervention
Post-
rsuscitation

Trauma-Induced Coagulopathy

JOURNAL OF Acute traumatic coagulopathy and trauma-induced
INTENSIVE CARE ¢oagulopathy: an overview



Breaking the Vicious Cycle:
Hemoglobin Target

Recommendation 17 We recommend a target Hb of 7
to 9 g/dl. (Grade 1C)

major bleeding and coagulopathy

C The European guideline on management of
following trauma: fourth edition




Breaking the Vicious Cycle:
Transfusion Strategy

100 -
Restrictive-
90- transfusion
I e e trat
e;?__ _"_"—‘--—L.S_._E-E_EE_IE_
— 807 Liberal-
fav )
> transfusion
> 204 strategy
>
W
60+ P=0.10
50 I 1 I ) I |
0 5 10 15 20 25 30
Days

) A MULTICENTER, RANDOMIZED, CONTROLLED CLINICAL TRIAL
OF TRANSFUSION REQUIREMENTS IN CRITICAL CARE




Table 1—Complications Associated With Massive
Blood Transfusion

Acute
Acute hemolytic transfusion reactions

Febrile nonhemolytic transfusion reactions
TRALI
TACO
Allergic reactions
Bacterial sepsis
Hypocalcemia
Hypokalemia, hyperkalemia
Acidosis
Hypothermia
Dilutional coagulopathy
Dilutional thrombocytopenia
Delayed
Delayed hemolytic transfusion reactions
TRIM
Microchimerism
Transfusion-transmitted diseases
Posttransfusion graft-vs-host disease
Posttransfusion purpura

TACO = transfusion-associated circulatory overload; TRALI =
transfusion-related acute lung injury; TRIM = transfusion-related
immunomodulation.

_, :
=CHEST Complications of Massive Transfusion

AMERICAN COLLEGE
of CHEST PHYSICIANS




Breaking the Vicious Cycle:
Normothermia

Recommendation 18 We recommend early applica-
tion of measures to reduce heat loss and warm the

hypothermic patient in order to achieve and maintain
normothermia. (Grade 1C)

C The European guideline on management of

major bleeding and coagulopathy
following trauma: fourth edition




Factor Activity
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Breaking the Vicious Cycle:
Normothermia
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Breaking the Vicious Cycle:
Acidosis

AIM FOR:

e temperature > 35°C
*pH> 7.2

* base excess < —6

e lactate < 4 mmol/L

e Ca?* > 1.1 mmol/L

e platelets > 50 x 109%/L

e PT/APTT < 1.5 x normal
e INR<1.5

o fibrinogen > 1.0 g/L

Patient Blood Management
Guidelines: Module 1

Critical

Bleedin
Massive
Transfusion




Recommendation 19 We recommend that damage
control surgery be employed in the severely injured pa-
tient presenting with deep haemorrhagic shock, signs
of ongoing bleeding and coagulopathy. (Grade 1B)

Other factors that should trigger a damage control
approach are severe coagulopathy, hypothermia,
acidosis, inaccessible major anatomic injury, a need
for time-consuming procedures or concomitant
major injury outside the abdomen. (Grade 1C)

We recommend primary definitive surgical man-
agement in the haemodynamically stable patient
and in the absence of any of the factors above.

(Grade 1C)

major bleeding and coagulopathy

C The European guideline on management of
following trauma: fourth edition




Pelvic Ring Stabilisation

Recommendation 20 We recommend that patients
with pelvic ring disruption in haemorrhagic shock
undergo immediate pelvic ring closure and stabilisa-
tion. (Grade 1B)

C The European guideline on management of

major bleeding and coagulopathy
following trauma: fourth edition




Bleeding Control

Recommendation 21 We recommend that patients
with ongoing haemodynamic instability despite ad-
equate pelvic ring stabilisation receive early pre-
peritoneal packing, angiographic embolisation and/or
surgical bleeding control. (Grade 1B)

C The European guideline on management of

major bleeding and coagulopathy
following trauma: fourth edition




Bleeding Control

Recommendation 22 We recommend the use of
topical haemostatic agents in combination with other
surgical measures or with packing for venous or
moderate arterial bleeding associated with parenchy-
mal injuries. (Grade 1B)

major bleeding and coagulopathy

C The European guideline on management of
following trauma: fourth edition




[Meplotatiko #1

210 X/O ylvetal epeuvnTIKA AamapoTopia, ormoKaAUTITEL
pNén KAASOU TNC AVW HECEVTEPLOC apTnplac, LE
onuovtikoU BaBuou evdormepLtovaikni alpoppayia.
[lvetal amoAivwon TG AVw LLECEVTEPLOU, EKTON TOU UN-

apOEVOUEVOU EVTEPOU KOl TEALKOTEALKN) QVOLOTOMWON KoL
EKTIAUON OANG TtEPLTOVAIKNC KOLAOTNTAC.

[lvetal xopriynon entAgov 2 Aitpwv Kpuotalloedwy, 6
RBC kat 6 FFP. Ta agpla epdavilouvv pla otabepormnoinon
Tou Lac kat eAadpa avodo tnc Hb.

Metd to X/O o aoBevnc emiotpedel otov AEOVIKO YLaL TOV
UTTOAOLTTO QTIELKOVLOTLKO EAEYYO.
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Recommendation 23 We recommend that monitoring
and measures to support coagulation be initiated im-
mediately upon hospital admission. (Grade 1B)

Recommendation 24 In the initial management of pa-
tients with expected massive haemorrhage, we rec-
ommend one of the two following strategies:

e Plasma (FFP or pathogen-inactivated plasma) in a
plasma—RBC ratio of at least 1:2 as needed. (Grade
1B)

e Fibrinogen concentrate and RBC according to Hb

level. (Grade 1C)

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




Is 1:1:1 a better strategy?

24-h Mortality
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Create fixed ratios

® Transfuse universal RBC and plasma

in a ratio between 1.1 and 1:2 (plasma
to RBQ).

@ Transfuse one single donor apheresis
or random donor platelet pool for
each six units of RBC.

® Blood products should be
automatically sent by the transfusion
service in established ratios.

MERICAN (COLLEGE OF SURGEONS m‘
i arivgy Ouality:

lll.l_rl wl“'ﬁ.‘.lnuh;r‘u\'. Begter Oulcomies CDMM'TTEE..: ""‘I
ON TRAUMA \k :




Epwtnon 4:

Oa xopnynoete tpavesa ko ofu:

1. Adou rmpwta eV KATAPEPETE EVTOC 24 wPWV
va eAeyEeTE TNV aLpoppayLa

2. 2& Kaplo meplmtwon

3. Apeoaq, EVIOC TWV 3 TIPWTWV WPWV ATIO TOV
TPOUOTLOMO.

4. OAa to opamavw

5. Kaveva amno ta mapomovw
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Recommendation 25 We recommend that tranexamic
acid be administered as early as possible to the
trauma patient who is bleeding or at risk of signifi-
cant 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 adminis-
tered 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)

The European guideline on management of
major bleeding and coagulopathy

following trauma: fourth edition




Meplotatiko #1

e O aoBevnc petadepetol peta to X/O otnv
MEO.

e Metadepetal SLOOCWANVWLEVOC. 2€ KATOOTOAN
e pdaloAapn. YmoBepuikoc. Alpoduvapika
vrtootnpL{opevoc amno vopadpevaAivn <0,3y.

* JTEAVETOL EK VEOU £pYAOTNPLAKOC EAEYXOC
(Fev.Atpatoc, MNMnNén, Bloxnuika, Ataoctavpwaon)




Massive Transfusion in the ICU

® Upon arrival in the ICU, baseline b lonized calcium
laboratory measures should be
obtained and then repeated as
needed onat least hourly:

b Blood gas analysis, including
base deficit

® Use of empiric fixed ratios of blood

L products should be followed in the

b aPTT ICU until bleeding is controlled and/
or specific laboratory and POCT data

¥ Fibrinogen leve are available. These products should

be delivered in a ratio between 1:1

P Hemoglobin or hematocrit
and 1:2 (plasma:RBC).

P Platelet count _
® Once laboratory data are available,

b Point-of-care testing/ resuscitation should be goal directed
thromboelastometry and based on the laboratory findings
rotational thromboelastogr:  and clinical evidence of ongoing
if available bleeding.

Fe IERICAN (COLLEGE OF SURGEONS m\
! rsparing Quality:

l.‘-l_‘ J.'n-;h-nnhn';l'\'. Begter Oulcomies CDMM'TTEE.-:‘I“I
ON TRAUMA -~
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Coagulopathy Monitoring

Recommendation 26 We recommend that resuscita-
tion measures be continued using a goal-directed
strategy guided by standard laboratory coagulation
values and/or viscoelastic tests. (Grade 1C)

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




Coagulopathy Monitoring

Recommendation 27 If a plasma-based coagulation
resuscitation strategy is used, we recommend that
plasma (FFP or pathogen-inactivated plasma) be ad-
ministered to maintain PT and APTT <1.5 times the
normal control. (Grade 1C)

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

major bleeding and coagulopathy

C The European guideline on management of
following trauma: fourth edition




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 concen-
trate. Repeat doses must be guided by viscoelastic
monitoring and laboratory assessment of fibrinogen

levels. (Grade 2C)

major bleeding and coagulopathy

C The European guideline on management of
following trauma: fourth edition




lonized Ca levels

Recommendation 30 We recommend that ionised
calcium levels be monitored and maintained within the

normal range during massive transfusion. (Grade 1C)

major bleeding and coagulopathy

C The European guideline on management of
following trauma: fourth edition




Platelet administration

Recommendation 29 We recommend that platelets

be administered to maintain a platelet count above
50 x 10”/1. (Grade 1C)

We suggest maintenance of a platelet count above
100 x 107/1 in patients with ongoing bleeding and/or
TBI. (Grade 2C)

If administered, we suggest an initial dose of four
to eight single platelet units or one aphaeresis pack.

(Grade 2C)

major bleeding and coagulopathy

C The European guideline on management of
following trauma: fourth edition




Platelet administration

Recommendation 31 We suggest administration of
platelets in patients with substantial bleeding or
intracranial haemorrhage who have been treated with
antiplatelet agents. (Grade 2C)

We suggest the measurement of platelet function
in patients treated or suspected of being treated with
antiplatelet agents. (Grade 2C)

We suggest treatment with platelet concentrates if
platelet dysfunction is documented in a patient with

continued microvascular bleeding. (Grade 2C)

major bleeding and coagulopathy

C The European guideline on management of
following trauma: fourth edition
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Desmopressin administration

Recommendation 32 We suggest that desmopressin
(0.3 pg/kg) be administered in patients treated with
platelet-inhibiting drugs or with von Willebrand
disease. (Grade 2C)

We do not suggest that desmopressin be used
routinely in the bleeding trauma patient. (Grade 2C)

The European guideline on management of
major bleeding and coagulopathy
following trauma: fourth edition
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Recommendation 33 We recommend the early use of
prothrombin complex concentrate (PCC) for the
emergency reversal of vitamin K-dependent oral anti-
coagulants. (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 sug-
gest that PCC or plasma be administered in the bleed-
ing patient based on evidence of delayed coagulation
initiation using viscoelastic monitoring. (Grade 2C)

The European guideline on management of
major bleeding and coagulopathy

following trauma: fourth edition




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 sug-
gest 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 high-
dose (25-50 U/kg) PCC/aPCC until specific antidotes
are available. (Grade 2C)

major bleeding and coagulopathy

C The European guideline on management of
following trauma: fourth edition




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 sug-

gest 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 (25-50 U/kg) PCC/aPCC, in both
cases combined with TXA 15 mg/kg (or 1 g) intraven-
ously. (Grade 2C)

major bleeding and coagulopathy

C The European guideline on management of
following trauma: fourth edition




Off-label NovoSeven administration

Recommendation 36 We suggest that the off-label
use of rFVIla 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)

major bleeding and coagulopathy

C The European guideline on management of
following trauma: fourth edition




Epwtnon 5:

Oa tekivnoete BpopBonpodUAaén HeTA TOV EAEYXO
TNC alpoppayloc:

1.
2.

ALLECO, UE OLOKOUC OUUTTILEONC-OTTOCUUTILEONC

Meta ano 24 wpec, He nropivn xapnAou
LoplokoL Bapouc o mpoduAaKTLKn doon

Meta ano 72 wpec, KE nropivn YapnAou
LLoplokoL Bapouc

A ko B
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Epwtnon 5:

Oa tekivnoete BpopBonpodUAaén HeTA TOV EAEYXO

TNC alpoppayloc:

1. Apeoa, pe o.lokoUC CUUTILEONC-ATIOCUUTTILEONC

2. Meta amo 24 wpecg, pe nrapivn xapunAou
LoplokoL Bapouc o mpoduAaKTLKn doon

3. Meta amo 72 wpecg, pe nrapivn xapunAou
LoplokoL Bapouc o mpoduAaKTLKn doon

4. A kol B Zwotn Alavtnon

A kol



Thromboprophylaxis

Recommendation 37 We recommend pharmacological

thromboprophylaxis within 24 h after bleeding has

been controlled. (Grade 1B)

We recommend early mechanical thromboprophy-
laxis with intermittent pneumatic compression (IPC)
(Grade 1C) and suggest early mechanical thrombopro-
phylaxis with anti-embolic stockings. (Grade 2C)

We do not recommend the routine use of inferior
vena cava filters as thromboprophylaxis. (Grade 1C)

major bleeding and coagulopathy

C The European guideline on management of
following trauma: fourth edition




Local Implementation
Outcomes Measurment

Recommendation 38 We recommend the local imple-
mentation of evidence-based guidelines for manage-
ment of the bleeding trauma patient. (Grade 1B)

Recommendation 39 We recommend that local clinical

quality and safety management systems include
parameters to assess key measures of bleeding
control and outcome. (Grade 1C)

C The European guideline on management of

major bleeding and coagulopathy
following trauma: fourth edition




Table 4 Treatment pathway checklist

Treatment phase Yes Mo /A Reason for variance

Initial assessment and management

Extent of traumatic haemorrhage assessed a O O
Patient in shock with identified source of bleeding treated immediately a O O
Patient in shock with unidentified source of bleeding sent for further investigation a O O
Coagulation, haematocrit, serum lactate, base deficit assessed O | O
Antifibrinolytic therapy initiated a O O
Patient history of anticoagulant therapy assessed (vitamin K antagonists, antiplatelet a O O
agents, oral anticoagulants)
Resuscitation
Systolic blood pressure of 80-90 mmHg achieved in absence of traumatic brain injury O O O
Measures to achieve normothermia implemented O O O
Target haemoglobin level 7-9 g/dl achieved O O O
Surgical intervention
Abdominal bleeding control achieved O O O
Pelvic ring closed and stabilised a O O
Peritoneal packing, angiographic embolisation or surgical bleeding control completed O O O
in haemodynamically unstable patient
Damage control surgery performed in haemodynamically unstable patient a O O
Local haemostatic measures applied a O O
Thromboprophylactic therapy recommended a O O
Coagulation management
Coagulation, haematocrit, serum lactate, base deficit, calcium reassessed a O O
Target fibrinogen level 15-2 g/l achieved a O O
Target platelet level achieved a O O
Prothrombin complex concentrate administered if indicated due to vitamin K antagonist, O O O

oral anticoagulant or evidence from viscoelastic monitoring

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




NPOTOKOAAD ANTIMETONIZHE ENEINOYZAT METAITIZHE EITO TEN

Itn MA n Ty oupoodapivng Gev amotehel amd puovn e afldmoto GElKTn EXTLNoNG TN ofelas auukewng
aiporog. H anodoorn petdyyLong oTnpilEToy oty ToKTkn ouvextiunon kaverg ewovag naSoduooloyuwuy
MOpaUETpLY Tou actevols (Fdutele, kopeouds Oz oL OTNV EKTILNGN TNC TOXUTNTOS OMWASLOC AiLOTo

{Gykog/yxpdvoc).

1. H Npoiorduevn TEN evpuepmvel TNASEHOVIKR Ty ALLOSOTI0 YU TO TEEQLOTOTLED.

2. AmooTEMAEToL oty AlpoSocla mopomepmTkd AITHEHE NMA AIAZTAYPOEH pe Sudywioon «EMNEINOYEA
METAITIZH i} f koo MAZIKH AIMOPPATAR KoL xopaktnplopd fabpod EMEVOVTOC TG LETyyLon G (LE, Y wpls

Gelypn aofevolc avohoyws T meplmwanc)

3. AvTiSpoon Awosooiog
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DDAVP, avootokénd vioprmykarpavns, riflla).
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