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La sottoscritta, in qualita di Relatrice
dichiara che

nell’esercizio della Sua funzione e per I’evento in oggetto, NON E in alcun modo
portatrice di interessi commerciali propri o di terzi; e che gli eventuali rapporti avuti
negli ultimi due anni conSoggetti portatori diinteressicommerciali non sono tali da
permettere a tali soggetti'di influenzare te,miefunzioni'al fine di trarne vantaggio.
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Objective

G Understand POCT applications in platelet transfusion

< Evaluaté-benefits-in“different clinical situation

2| Review clinical evidence and guidelines

Clinical case
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Point-of care-testing (POCT)

5= i

Viscoelastic test (VET) Platelets function test (PFT)
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VET — from original +o new generation
methods

Principio originale Ultime generazioni

Il sangue (nativo, senza anticoagulanti) & « Al sangue vengono aggiunti degli
inseritenéllacuvette _ attivatori

+ Il ontatto con una'superficie@on*- +  Diversi neagenti per vedere cose
fisiologicandttiva Jacoagilazione-del diverse..messi in una singola cartuccia
sanque | | s ¢ | Metodalogie diverse:

o/ LatuvéTTy rdota’6 X7min +/ 5= : Metodi classici coin cup e pin

«( Sensdre” dollegatd ndln torsiofiwire “\ ¢ | Metodi alternativi quali:
sospeso nehsangue resonance frequency

« ‘Laftivazione della codgulazignegmodifica technique o ultrasound
I'elasticitd del sangue. | ~ technology

Il movimento della cuvetta influenza il * Risultati nelle POCT moderni dopo 5-
torsion wire. 10 minuti

* La lettura dei dati avviene mediante il
cambiamento della luce riflessa

* Risultati dopo 60-90 minuti
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Platelets/Fibrinogen

e MA tot:
MA Piastrine
Piastrine A .
A Fibrina
L = = u . ...“.h"""‘_'-h--.-
Fibrinogeno/Fibrina
—_— ¥
PiaStri ne = I Angle MA <p
min min deg mm mir
1.5 0.8 78.5 67.4 1.3
1—13 1—3 57 —78 85 —75

Attualita nella gestione della terapia piastrinica | Milano, 14 maggio 2025



Viscoelastic test vs coaqmlm—iow conventional test

Viscoelastic testing Conventional laboratory
coagulation testin . .
*; platolets gl i Viscoleastic Test
O i bodiveil - FAST

-e white biood cells

w & « Whole blood
. * Clot generationand propagation

* [Clot quality

* Identify iperfibrinolysis

| Standand tab)\ Test
Shapshot of individual steps in clotting process-  Cheaper

*-Plasma

* Highly standardised

* Trained, professional staff
* Quality control

« Well established

v

Holistic overview of ex vivi clotting

https://doi.org/10.1016/j.rpth.2022.100031.
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Are you balanced?

Congenital or acquired mechanisms can disrupt hemostasis,
causing bleeding or clotting, which is reflected in the
viscoelastic tracing.
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Excessive Bleeding

Hypocoagulable

L
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Excessive Bleeding
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Excessive Clot formatiow

Hypercoagulable

= i
]

=11 117 Hypofibrinolysis
I\ AR

Excessive Clot formation
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Hewmostatic balance

Excessive Bleeding Excessive Clot formation
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Utility of the Viscoelastic test in a bleeding
emeraency

* Agire prima

. L . L L o . o . Y ; b 5 ; ) ‘ MN-FESO’F -n{ .
Diminuizione dei tempi di analisi | Lot

Test classici media = 25-63 min
Test Viscoelastici =2 primi datiin 5-10. min

Non necessita di trasporto della provetta
Disordine dell’emostasi?

* Terapia mirata

Trasfondere solo quello che serve

* Monitoraggio rapido

Controllo della terapia applicata
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Drinker’s guide +o viscoelastic testing

Do nothing I't 1
Normal \ ‘
—.imrmaguuuu henluplllln ‘ ‘

Pit or Fgn > o~ _
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Algorithms for different clivical conditions
and different methods
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Test per valutare funzionalita piastrivica

w
g Table 1. Methods of Testing
Rl
g Light transmitiance Measures increase in light * Considered goid standard Time consuming, ®-Agpnt oiios snrd Low across different
5 sggregometry® 22 transmission due to * [Different platelet pathways manual processing concentration used laboratories
g agonist-induced platalat analyzed using large Skilled technician * Hemaolysis and
aggregation, reported as number of agonists neaded thrombocytopenia
§ percentage change of * |arge number of Large sample needed
a platelet aggregation over significant antiplatelst Less representative of
= time resistance study results in vivo conditions
B {accounts for
&
& Platelet function analyzer Measures platelgpelotting ¥EOC assay — easy to use tohmmmbocytopenia High
% (PFA-100)221.32,33 time, repogéd as closure anthfapid results sgnsiive 1§ variables
a time in géconds - Hig_n Sensitiit |r-lluclf1v: i p_l.:H;e:
5 aghiripmsiztangs) 1 affesting
3 * Migfics in viviy (High-shead
5 cohditions \ Lgss Sensititity 40
) clopi 3 resistanicel
8 High number of false
=L positee
—EB‘ VerifyMow22 2530 Megsures platgéfadhregdiioh o pOC Aassay’ Expénsive; 1 test per * High Mgmatocrit and High, although
= onse fb dn agonist | * High specificity Gartfdge Platelet levels affect batch-to-batch
_f “fia optical dénsity of . i Lpss representative of visgosityiand artificially variation in
Fxy fibhmggessCogtad beads clifical praglice in vivo coffdisns eleyate velues proprietany
g * Mtoderateia Heqguires interpretation * Timing (ig=ally within 2 h reagents can
=3 no C of Lolieclion) affect results
© stanfiard for clioff
m . sitive for both aspign valugs
and clopidogrel resistance, DoeSTIOT report
alzo measures percentage of mhibition
thienopyridines and
Gplib/lla inhibitors
Multiplate Multiple electrode Measures platelet aggregation * POC assay Expensive; complex to * Agonist choice and Moderate
aggragometry?2a3s in response to multiple * Highly sensitive in parform, requiring concentration used
agonists via elecirical detecting aspirin speciglized training and * Hematocrt level
impedance. Area under the resistance interpretation
curve value reflects extent * [Duplicate, simultaneous Cutoff ranges for
of platelet aggregation and platelet aggregation identifying resistance
degree of inhibition by testing for improved quality less defined
antiplatelet therapy control of each sample Limited resistanca
= More likely to reflect in viva studies to date
activity
Thromboelastography?.37-8 Measures the viscoelastic * Uses whole biood sample, Expensive, complex to * Sample handiing Moderate
properties of clot formation mimicking physiologic perform reguiring including timing,
and dissolution conditions speciglized training and termperature

Analyzes overall

hemostasis including
fibrinogen levels, and
clotting factor activity

interpretation

Agonist choice and
concentration used
Instrument calibration

PO indicates noint -ri-care
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Test per valutare funzionalita piastrivica

Table 1 An overview of analytical principles, indications, and advantages and disadvantages of the most commonly used platelet function tests

Multiplate Analyzer

between twar€lectrodes in whole
blood

= Effect of antiplatelet thesapy
= “forecast bleeding risk

entconcentrations

Chrong-Log: gan dlse.determpioe
concurfently ATP Feleasefwhen
using,the |ociferinduciferse
reagent

Apparatus Measurement principle Indication Advantages Disadvantages

Platelet Aggregation Profiler: PAPE/ » Turbidimetric-based optical de- = Platelet function disorders = Cold standard + Time consuming

PAP4-Aggregometer tection of changes in light trans- +  Effect of antiplatelet therapy *+  Wide range of agonists in *+ Llarge sample volume

mission in platelet-rich plasma = Forecast bleeding risk different concentrations * Requires sample preparation
*+ Insensitive to some storage pool
deficiencies

*  Sensitive to thrombocytopenia
+ and lipidemia

Chronologdog * (hanges in electricalimpedance *  Platelet function disorders *  Wide range of agonists in differ- = Insensitive to some storage pool

deficiencies
* Strongly comelated to platelet
count

Platelet Function Analyzer:
Innovance PRA-T00 /200

= [Time tojthfombus formatian in
high-sheagblond flow theough a
tollsgen-coated-membranagf
wiHole bload

* || Rapid exclusion of sayerd"platelet
dysfunction and sever&@won\Wil-
lebrand disease
Effect of dntiplatelat therapy

* Roint-ofeafe instriment

= Highshear-indweed plateletag-
gregation

* NG sample préparation

* [Low sample volume

* Insensitive to storage pool defi-
ciencies

» Dependent on hematocrit levels
and won Willebrand factor

=\ Sensitive to thrombocytopenia

VerifyNow

*  Turbidimetric-based optical de-
tectiogéof ghanges in fight'wans-
mission fhrough whole blend

# [Effect of antiplatelat therapy

= Pointofcarginstrument
> [Fast
= [No sample preparation

= |Expensive

» Sensitive to thrombocytopenia,
lipidemia, anemia, and fibrinogen
levels

IMPACT: Cone and Plate(Let) Analyzer

»  Quantification of platelets ad-
hered to ®glate under arterial
flow conditionstsingwhale blood

= Platelet function digordefs
»* Effect of antiplatelat thefapy

+ | Sheaginduced platelet aggregaticn
= fFast

* Mo sample preparation

*  Low sample volume

= Expensive
* Dependent on von Willebrand
factar

PlateletWorks

*  Single platelet impedance count-
ing in native tube and after addi-
tion of agonists

»  Effect of antiplatelet therapy

* Fast
= Mo sample preparation
= Low sample volume

+  Time-dependent (anakysis within
10 minutes)
+  Few studies on clinical outcomes

Flowr cytometry

* Fuorophoredabeled antibodies
against surface glycoproteins and
surface-bound activating markers
in whole blood

* Platelet function disorders
= Assessment of platelet activation
state

= Independent of thrombocytopenia
= Sensitive to storage pood
deficiencies

*  Sensitive to autoantibodies

= Time consuming

* Requires highly specialized
operators

ROTEM Platelet

* Impedance aggregometry in
whole blood

= Effect of antiplatelet therapy

*  Point-of-care instrument
*  Rapid
*  Portraits global clot formation

* Lack of dinical studies

TEC Platelet mapping

= Calculation of difference between
maximal hemostatic activity and
AAJADP-activated coagulation in
whole blood

*  Effect of antiplatelet therapy

» Pointofcare instrument
* Rapid
= Portraits global clot formation

+  Lack of dlinical studies

Abbreviations: AA, arachidonic acid; ADP, adenosine diphosphate; ROTEM, rotational thromboelastometry; TEG, thromboelastography.

Seminars in Thrombosis & Hemostasis Vol. 49 No. 6/2023
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Algorithwms for different clivical conditions and
different methods

Define reason for investigation:
Propositus % ywp, recen: aspirin intake, other drug

?Hemophilia, Zplatclet disorder, ZDDAVP trial, ?factor Urpeat test results required;
concentrate trial, other possible primary hacmostasis defect?) or remote laboratory
. Clinical History (if available): Inexperienced clinician
DAPT stopped for 72 hours, plan for elective CABG (3o blooding history, family history, medication history, ago, gondo [If fomale:
n=15 estrogen therapy? pregnant? excessive menstrual bleeding?], blood group) Vague clinical history
Clinical Index of Suspicion regarding likely pr r: Low clinical susplcion
VWD, Hemophilia, and/or platelet disorder
v
TEG-FM Select test panel as appropriate: PFA-100 screen (C/Epi CT)
(ie considering specific history and testing urgency)
T /\A
H H Normal Prolonged
Strong suspicion of VWD | | Strong suspicion of platelet disorder | 1. if iniial suspicion low: o further
5 FVIIC | Classical platelet investigation; VWD, platelet
FBC/Platelet count | vestigation; severe , severe plate]
[ pindlpgpeatiny FBC/Platelet count gr and oy drug effect excluded.
(PFA100) kCB | % A]‘;‘;P sdditional tests 83 | 2.f initial suspicion strong, consider testing
AAJADP inhibition AAJADP inhibition 50— AAfADP inhibition c. i svalible ..l for VWD, full aggregation studies, andsor
) /\ /\ other factor deficiencies. CIADP OT
<50%,n=4 F0%,n=3 >70%,n=8 -
. Abnocmal Normal Abnormal /\1
“Iivestigatc furtheras || 1. iffinitial suspicion low: no further Lavestigate furthef as N ' Prok i
,  Tequired and investigation; required and depending Consi C drug
‘depending on'initial | 2.if initigl suspicion stfong, repeat on initial test fesulls: eg drug(Taspirin) effect, mild effect, severe
test results: e more testing for confirmation; VWD studies, factor P g :
s n . i extensive VWF if still normal: consider testing for studies, drug effeet, St mi : .
l CARG within 24 hours l CABG within 24 hours With { ARG dulmrg,’}jlrull a8 hodfs | ORI, | otheg PSR E e poc alimate | _oTRITHEY ; :ﬁm:::mmu v;?:\:’lm
prophylactic platelets fragsfusion drug el'fzcl,“]:]:!:]d mmusml.’:: u(::ﬁ::;mplmzkl :dd::;l:::.p::fki platelet dysfunction

https://doi.org/10.1055/s-004 41723622 https://doi.org/10,1055/s-0041-1723622
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https://doi.org/10.3390/medicina59101714
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POCT - ClivicalApplications

* Liver disease and transplant
* Cardiac surgery

* Trauma care

* QObstetrics

* [ntensive care units (ICUs)

* Orthopedic surgery

* Intracranial hemorrhage
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Liver disease and travsplant

Cirrhosis often leads to abnormal hemostasis, which can present as both
pro-hemorrhagic and pro-thrombotic profiles.

Thromboelastography reduce blood product use in patients with cirrhosis
and/or undergoing livertransplantation. in a meta-analysis of 5 randomized

- the thromboelastography group having lower mortality at 7 days
versus the control.

Relative risk

Study ID (95%Cl) Weight (%)
De Pietri et al. 2016 = 0.20 (0.05,0.84) 25.64 Platelet use was five times lower
Kumar et al. 2020 —-— 0.58 (0.44,0.77)  31.21 Wlth thromboelastography
Routetal. 2020 ¢ 0.03 (0.00,0.48) 17.01
e versus the control
Vuyyuru et al. 2020 - 0.10 (0.02,0.37) 26.14
Overall <> 0.17 (0.03,0.90) 100.00
002 005 01 02 05 10 20
Favors Favors control

thromboelastography

Thromboelastography-Guided Therapy Enhances Patient Blood Management in Cirrhotic Patients: A Meta-analysis Based on
Randomized Controlled Trials Semin Thromb Hemost 2023;49:162-172.



Use of decision algoritims for viscoelastic tests and use of
blood products i patients underaoing liver transplantation:
A systematic review with meta-analysis

e [mportance of algorithms for VETs in liver transplantation
to reduced blood products.

e The use of algorithms for VETs-can help improve the
quality of services and standardize transfusion protocols in
liver transplants.

e The effect associated to the use of algorithms for VETs on
clinical outcomes can help to improve the clinical outcomes
in patients undergoing liver transplantation

Transplantation review 2025 Apr 18;39(3):100932
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Cardiac surgery

Implementation of VET into an integrated transfusion algorithm can lead to:
e Reduced red blood cell transfusions
¢ Reduced platelet transfusions
. S . ) .
Reduction in major __BOSt-SUEIEE!—l-)\?I‘?id.I/n/g

Key data: Improvements in transtusion and major bleeding [14) and Kaplan-Maler curve survival [15]
with VET-algorithm managjement in cardiac surgery

Usa of VET-guided tramsfusi : ment ste b= g : blo O T et =fusion improved survival ina
reduced transtusions and nsk of major blseding in a 2016 2012 mndomized controfled tnal (=100 ) [15]
0 I B - ” 1 e
randomized controlled trial {n=7402) [ 14| £ 100 4 —
; o]
Aalstlve Fishk . £ Ll =
= T —&—m 1 na i _E ED .
m
B [ I — o i -E 40 =
b .| F————F1 i l o o0 - Conventonl group
T ] T T T 1 ?.;I o - RUTEM? GrosLp
08 08 ! - £ 1 '
- - - - " 3 o 50 100 150
Favours VET intervention  Favolsrs control w

Sorvival Timea [d]

Raproduced with parmissins from Karkoufi 2016 [14) Raproduced with permissions from Waber 2012 [15]
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Iwpact of introduction of a goal directed transfusion
strategy in a patient blood management program: A single
cardiac surgery centre experience

. A a | ROTEM and blood count® .l—“--\

\
/

Prevention of Active bleeding on CI‘ 5 rm; = | i
At - CTHEPTEM/CT INTEM < 0.8
Based on clinical : . 3
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:drnlrllsh'nlon )
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Pl operators (Cardiac

Tranexamic acid1 g

F

Surgeon or Cardiac = 1T
YR B eyt
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In priming CPB and/or 1 BLIEACT S 10% baseling £
Tranexamic acid 1 g Prolonged CPE = Protamine
>150 min [

Rewarming st least
36°C, 1g Cacl,

Active blaeding

T
4

II

Weaning CP8 l /Q,,__ﬂ? g
_! 4

TestR post Protamine €
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carrection of pH 5 i L[ B ™ . bleedi 1 '
tedt 1:::::-2‘:3 ::lcrtpl:::'tE !._
from flow chart o
: ; | Protamine & ——w
Post-CPB will be
T ———
Protamine according administered after B
to HMS or 1:1.3- CPB weaning Allert Cardiac . [ ML > 15% } - )
1:1,5 ratio of total Gt aveliste surgeon and Cardiac
heparin dose, (just evaluate Anesthesiologist if \ /
Tranexamicacidlg EKTEMe FIB'I'jEM] pat]en's outside ‘[  To svaliEate PET otk } = 1 PLT < S0x10°/uL / _
operating theatre f 3 '-\
\ |\ i \""‘-q_ i ¢ < / >
I If still bleeding even thopugh suggested therapy administered actives/massive # retest |
#Active post-CPB or post # Massive bleeding post-CPB or post Surgical revision: in case of active bleeding®® with normal ROTEM test or normalized after
Protamine blasding Protamine therapy evaluate re-exploration surgery
3 mifkg/h in the first 2 hours or over 200 mi/30' for the first hour s ‘ =
1,5 mifkg/h In the next 4 hours andfor 200 mifh in the next hours | if still bleeding after re-exploration surgery |
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Iwpact of introduction of a goal directed transfusion
strategy in a patient blood management program: A single
cardiac surgery centre experience

= = — =
o M - [=2]
T T

o

Pazienti trasfusi {%)

= B = [
T
-

.....

Trasfusioni Intra e Post-operatorie: PLTs, FFP, PRBC, Prodotti Procoagulanti

Patient population underwent
cardiac surgery from 2011 to 2021
was divided in two groups based on
PBM protocol used (G#11-14, years
2011-2014, G#15-21, years 2015—-
2021): 4890 pts

In our experience, a GDT strategy for the
diagnosis and treatment of the coagulopathy
in patients undergone cardiac surgery led to a
significant reduction in bleeding and
transfusion

Transfus Med . 2024 Aug;34(4):257-267



EACTS/EACTA Guidelives on patient blood
management for adult cardiac surgery 2024

Preoperative assessment:

 Viscoelastic tests has been found to have a limited association with the risk of
postoperative bleeding.

 Abnormal preoperative platelet function testing has been shown to be associated
with an increased risk of bleeding complications in patients with and without
ongoing or recently stopped dual antiplatelet therapy (DAPT)

—Platelet function testing may be considered-to guide the timing of cardiac surgery in
patients who have recently received. P2Y12 inhibitors

Perioperative assessment:

* All meta-analyses demonstrated a significant reduction in perioperative
transfusion requirements for PRBCs, fresh frozen plasma (FFP) and platelet
concentrates (PLTCs) after the implementation of VET-guided bleeding
management algorithms in cardiovascular surgery.

* The latest meta-analysis published by Santos et al. (based on 21 RCTs including
8,900 participants) showed a statistically significant reduction in mortality [risk
ratio and in the risk of acute kidney injury (AKIl) in the VET-guided group.

Eur J Cardiothorac Surg. 2024 Oct 10:ezae352
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Platelets fuctional +esting — other
application setting

Can this strategy be applied to other patients?

—> High variability in individual response to the drug

-2 Yes, for example, patients with incracanial hemorrage.

- Important to assessment of hemorrhagic-thrombotic risk

Systematic Review (Xtnet al. EuropéandournalefMedicalResearch - 2022)

The search yielded 2,835 studies, of which seven observational studies comprising
849 patients met the inclusion criteria for this review. Overall, there is evidence
that the use of POC PFT to assess bleeding risk reduced bleeding events,
thromboembolic adverse outcomes, and the length of hospitalization.

However, there is currently insufficient evidence to suggest that using POC PFT
improves blood product use, functional outcomes or mortality.

T o Attualita nella gestione della terapia piastrinica | Milano, 14 maggio 2025



Postpartum hemorrhage p

* Altered hemostasis in pregnancy is associated with
coagulation changes that may lead to bleeding or
thrombosis events, including postpartum
hemorrhage

Key data: management of posipartum hemorrhage with ROTEM® Delta led to reduced blood product

requirements in a retrespective cohort study of 86 patients (p<0.001 for all) [47]

ntage of patients
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GESTIONE MULTIDISCIPLINARE
DELL'EMORRAGTIA POST-PARTUM (2015)

) \
TERAPIA TRASFUSIONALE MANCATA
E disponibile Monitoraggio Point of Care (ROTEM/TEG)? RISPOSTA
.
NO GJ'* Si - B—— 3 T RN Zd N '\*
I | ) 71 - /Extem\, PFC '
e — AR
l CT lungo J 2030 mL/kg J
Extem '
~ » ﬁ .
TERAPIA TRASFUSIONALE ML 3%
MIRATA 1 J
Trasfondere GRC: mantenere Dy Extem
ematocrito tra 21-27% e Hb A10 /40 mm |
tra 7-9 g/L (se non si cono- * *
sce Hb prenatale) " et : ~
Se fibrinogenemia (Clauss o Fibtem Fibtem Aptem
ROTEM/TEG) < 200 mg/dL, si AS <6 mmo A5 =6 mmo normale
suggerisce I'infusione di: Al5 <8 mm _ AlS =28 mm |
« concentrato di fibrinogeno * ‘
(30-50 mg/kg) oppure ;
e crioprecipitato (1 unita Concentrato Concentrato Acido
ogni 10 kg) oppure di fibrinogeno piastrinico tranexamico
s plasma fresco congelato 2-4 gr e 1gr
(20-30 mL/kg) —

¥¢ Valori suggeriti sulla base dei protocolli operativi in uso dagli
estensori del documento, in mancanza di parametri validati e
standardizzati in letteratura

Attualita nella gestione della terapia piastrinica | Milano, 14 maggio 2025



Hypo -coagulable | Hyper-coagulable

Polytranma

Pro-coagulant state

~24 - 48h
posc iy * MODS
: T Thrombetic-events
]
I
i ) 1
I ebeund thrembocylosts O
¥ T™plateletienkdcyteaggkegates < :

M LS ’ ' s 1 A = o s

1 Bleeding TIME
T Transfusion 4
T Mortality

= -_'l;latelet:_" -
l responéé to stimuli

| aggregation
| adhesion

Trauma-induced coagulopathy (TIC)
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Usefulness of Thrombelastography in
Assessiment of Trauma Patient Coagulation

Result N Injury Severity Score  Transfusion {24 hours) mrngzmm ;}EE&?&CJI?S::LQ&%:%M
Hypocoagulable 7 28.6 6
Hypercoagulable 45 13.1 2
Total 69 12.3 S, 8 A~
f % = HEPARIN / COUMADIN = HYPERCOAGULATION
R/X = Prolongad; MAfAngle = Decreased RIK = Decreased; MA/Angle = Increased

- 1R

Only.IS.S (p < 0.001) Gnd TEG (p < 005) arg EIFIBR!NOLYSB IID.I.C. (EARLY STAGE » LATE STAGE)
pr‘edlCTlve Of ear'ly Tr‘ﬂn5fu5|on éﬁ.r’K:Nomaanrolongad ,iMNAngLa:Nomwllodecreased

|
Kaufmann et al Journal of Trauma and Acute Care l | \

Surgery42(4):716-722, April 1997.
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Evolution of the Royal London Hospital major
tranma centre Code Red protocols

2008 ] 2011 Traumatic coagulopathy and

CODE RED TRAUMA - MAJOR HAEMORRHAGE CODE RED TRAUMA — MANAGEMENT OF massive transfusion:
SENIOR IIEIIBE: i:ﬂgl‘lﬂ‘!lﬂ LEADER MU ST DECLARE CODE RED TRAUMA .NDU[ED COM;ULOMTHY . . d .
.\ poor AP — P T T K Improving outcomes and saving
— blood
601 ~16 .
oo (K. Brohi ;2017)
Nomin "g 504 (¥ T 11
t £
L 14] E 40
c E F19 2 n—b L ‘ ’
w9 ,L A" ] utcomes of ‘Code Red’ 2007-14
3 : = === 28*hgur PRBC
o 30 4 / F8 5 ;
: ] 3 reguirament
o U 7 U " I < [ # 24+thout PRECS
: g ! f = 2 -6 g 5 0, (o)
o £ 2 ) - Mortality fell from 57% to 26%
3 \ / -q
- Zw
£ 10-
. Giv ~ -2 o
N . =24-hour PRBC requirements
0 ] .
e 2007 2008 2009 2010 2011 2012 2013 2014 halved from 12 to 6 units.
; u‘l.“m“';..'?".q’.'.'.'.'ﬂ.‘.'.',‘:.axf«::.”,fé“.--“.?-..ii‘:.i’,'.'."..'.‘a‘.‘?:‘l‘:.‘m.u.I v = J
0% 1v)
T 3 * EXTEM CT >90s
W blseding is canirelied REPEAT FRLC * GIVE x4 UNITS FFP*
1f blesding porsists aftec 2 « AND CLOTTING SCREEM and
CODE RED PACK B vt )
r-zwu:‘r::m;ne;n;:\"m + Platelets: ifoount <100x10%! 4 * EXTEM CAS <36mm + FIBTEM CA527mm
n:u;“r:?u?;rls::u‘:uud  Crysprecipitae: il Fibrnogen c1.Sgit * GIVE x1 POOL PLATELETS
. ::::?m’nt and Car 210
“OMIT IF ALREADY A RED AS PART OF S CORRECTION
Reerisad i uly 2011 REPEAT EXTEM & FIBTEM AFTER COMPLETION OF STEPS -4
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DYNAMIC USE OF FIBRINOGEN UNDER VISCOELASTIC ASSESSMENT RESULTS IN REDUCED NEED FOR

PLASMA AND DIMINISHED OVERALL TRANSFUSION REQUIREMENTS IN SEVERE TRAUMA

™ N
- — 2008 VHA (gm )} IMPLEMENTATIO! 2019
SEVERE BLEEDING TRAUMA !
SEVRRE BAEING TRAUM mmum VHA ALGORITHM STEPS
135 PATIENTS. Median ISS 34, EMPIRICAL TRAHsmoH | GDT BASED ON » s
| RESUSCITATION
| sTRANSFUsiONSRATEGY | o MTE ,q [M'rp-l- e e \[E:::moﬁmunm

- _Iﬁcﬁ% D/ | B ﬂ‘ A s reanimato
T 0/6 % |

seems effective in
78.57%

trauma patients.

The result is a plasma-
freg/’strategy, and a high
use of fibrinogen

concentrate, associated
42.86% || ikl
21.43% 0 EEEEE

improvement.
MTP: massive transtusion protocol, PRBC: packed red blood cedls, FFP; fresh frozen plasma, PC: platelet concentrate, GDT: goal directed therapy
Barquero M et al. ) Trauma Acute Care Surg. Month, 2022.
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ORIGINAL

Viscoelastic haemostatic assay augmented =i
protocols for major trauma haemorrhage
(ITACTIC): a randomized, controlled trial

Studio multicentrico, randomizzato e controllato che confrontava i risultati nei
pazienti traumatizzati che avevano ricevuto attivazione del protocollo di
emorragia massiva, per vedere se |a trasfusione guidata da i test viscoelastici
avevano un impatto sulloutcome rispetto-ai test tradizionali

ImT
Surdval ad 24 4 4
R
i "':,.._\____h_ - 3 " iz | A
. 'ﬁ_—-_ L't 1
i | 7 e — - -
o4 - :
gc %»
= =
os LER
= L =
1] B i 18 1] = 1] o1 #3 (1] ] 34
H=g dawy b rreyamy Lhryn wrsin mifrwaias
Febsr ut rish. Plsrbar o ek
OCT 1848 irs L1 6 18 [: CLT 184 i1 E 1 i G
WA 10 15405 Lrt ] 1T 1R [EAT R 2k -}
Fig.3 Survival curves at 24 h and 90 days. Survival curves with 95% conhdence intervals at 24 b and 90 days for the Intention-Te-Traat (11T} popula-
ticn. Blue: CCT-guided and Red: WHA-guided. The pvahues shawn are the result of the log-rank test. 4 patients in the ITT population had missing
date/time of events and were theretare not included in the sureival curve. CET corwentional coagulation test, VHA viscoelastic hasmostatic assay

—

Intensive Care Med . 2021 Jan;47(1):49-59



Correction of Trauma induced Coagulopatiy by
Goal-directed Therapy: A Secondary Analysis of +he
TTACTIC Trial

ITACTIC patients enrolled in ACIT
=133

CCT arm
n=>58

VHA arm
n=175

|

!

:

l

Empiric transfusion
AND goal directed
hemostatic
therapy
n=20

Empiric transfusion

only
N=38

Empiric transfusion
AND goal directed
hemostatic
therapy
N=52

Empiric transfusion

only
N=23

Adult trauma patients were enrolled if they presented with clinical
signs of bleeding activating the local MHP and if RBC transfusion
had been initiated

Lindsay C et al. Anesthesiology 2024; 141:904-12
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A Secondary Avalysis of the TTACTIC Trial

* Coagulopathic: 71% On admission + 16% during resuscitation.

* Hypofibrinogenemia: 65-66% on admission + 8 (Fib Clauss) and 12% (FIBTEM)
during bleeding and resuscitation

* Platelets: 7% low platelet count on admission + 3% during hemorrhage
In contrast, 70% low platelet function on admission + 25% during bleeding.

 Plasma: Only 8% met the thresholds for.additional plasma. Subsequent
triggers for plasma were rare

* Intotal, 111 patients (83%) had a coagulation test result that could have
triggered an algorithm-guided intervention.

Lindsay C et al. Anesthesiology 2024; 141:904-12
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A Secondary Avalysis of the TTACTIC Trial

>
-
(=]
o

B 100 C 100
o :-] °
S 2 2
@ 75 278 8,75
T i - -
o ] =]
o o o
2 £ z
w 50 w 50 & 50
o o Q.
] S o
3 3 =
o o o
e 25| mmmmts 8 25 8 25
o o o
9 Alive Dead o CCT VHA v No Yes
Mortality Treatment Arm Targeted Therapy

Fig. 2. Correction of coagulopathy (EXTEM A5 18Ss than 40 mm) by mortality, treatment arm, and goal-directed therapy. Shown are the per-
centages of patients with admission coagulopathy (EXTEM A5 less than or equal to 40 mm) in whom coagulopathy has resolved by the final
sample available for each patient. (4) Survivors versus nonsurvivors. (B) Conventional coagulation test (CCT) versus viscoelastic hemostatic
assay (VHA) arm. (C) Goal-directed therapy versus empiric transfusion protocol (all P = not significant).

There are consistent results that suggest goal-directed treatments improved
coagulation profiles more than empiric care alone

Lindsay C et al. Anesthesiology 2024; 141:904-12
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A Secondary Avalysis of the TTACTIC Trial

Time to first result —I—

Any-treatment
Fibrinogen

Platelots

Time to first result IF o
]

Any treatment
Fibrinogen

Platelets

0 60 120
Time (minutes)

Fig. 4. Timing of diagnostic test result availahility and administration of goal-directed interventions. The box plots show the time to first
actionable result (red boxes) for each test and the time to transfusion of the first targeted treatments for patients with a baseline abnormality
in the viscoelastic hemostatic assay (VHA, dark bive) and conventional coagulation fest (CCT, light biue) arms. For VHA, any freaiment n = 36,
fibrinogen n = 28, platelets n = 32; and for CCT, any reatment n = 13; fibrinogen n = 17, platelets n = 2.
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A Secondary Avalysis of the TTACTIC Trial

VHA

Tlmetolirstresuli—l— Median Time 1'0 diagnOSis was

Ny 4-7 14 min in the VHA arm and
o] = J - - 64 min inthe CCT arm.

Platelets

The median time from
diagnosis fo the first goal-
directed intervention was a

Time to first result 4 fur-fher- 76 min for- VHA WiTh
Any treatment 731 a medicm Of 42 min fGSTer'
s i .. than the CCT

Time (minutes)

Fig. 4. Timing of diagnostic test result availability and administration of goal-direcied interventions. The box plots show the Bime to first
actionable result (red boxes) for each test and the fime o transfusion of the first targeted treatments for patients with a baseline abnormality
in the viscoelastic hemostatic assay (VHA, dark blug) and conventional coagulation fest (CCT, fight biug) arms. For VHA, any freatment n = 36,
fibrinogen n = 2B, platelets n = 32; and for CCT, any treatment n = 13; fibrinogen n = 17, platelets n = 2.
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A Secondary Avalysis of the TTACTIC Trial

rmeso st —ff] Median time to diagnosis was
N— + 14 min in the VHA arm and
rnogen B ) - o 64 minin the CCT arm.

The benefit of early(diaghosisin the VHA |arm\was overshadowed by
the length of time-t0,deliverthe goal-directed-intervention

S LI—J fur'Ther' 76 min for' VHA with
Any treatment 7&1 a median Of 42 min fGSTer'
s i .. than the CCT

0 &0 120
Time (minutes)

Fig. 4. Timing of diagnostic test result availability and administration of goal-direcied interventions. The box plots show the Bime to first
actionable result (red boxes) for each test and the fime o transfusion of the first targeted treatments for patients with a baseline abnormality
in the viscoelastic hemostatic assay (VHA, dark blug) and conventional coagulation fest (CCT, fight biug) arms. For VHA, any freatment n = 36,
fibrinogen n = 2B, platelets n = 32; and for CCT, any treatment n = 13; fibrinogen n = 17, platelets n = 2.
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The European guideline on management A
of major bleeding and coagulopathy
following trauma: sixth edition 2023

Strong recommendation, low-
quality or very low-quality
R12 evidence

Platelet function monitoring : Benefits clearly outweigh risk
and burdens, or vice versa

R ! «
X

RN
Coagulation monitoring

Early, repeated haemosiasis monitoring,
including laboratory measurements
(PT/INR, fibrinogen, platelets, fibrinogen)
and'or point-of-care PT/INR and/or
viscoelastic methods, should be employed.

The routine use of point-of-care plateiet
function monitaring devices should be
avoided in trauma patienis on
antiplatelet therapy or with

suspected platelet dystunction.
NO
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GUIDELINES Open Access
—— ®
The European guideline on management
of major bleeding and coagulopathy
following trauma: sixth edition 2023
|
/ | R26 \‘ 1B
Soal-direCted therapy Strong recommendation,
| moderate-quality evidence
Resuscitatiom measurgs shoulll be contifuad L Benefits clearly outweigh risk
by standard iaberbrory cospukatbnvaesl_| | and burdens, or vice versa

\. y

Early and goal-directed therapeutic intervention improves coagulation, which can
reduce the need for transfusion of pRBC, FFP and platelets, decrease posttraumatic
multiorgan failure, length of hospital stay and improve survival
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Conclusiont

e |test di coagulazione convenzionali, come il tempo di protrombina
(PT) e il tempo-di trombeplastina-parziale attivata{aPTT), sono
basati sul plasma e, pertanto, insensibilialle variazioni della conta o
della funzione piastrinica e non identificano difetti-sulla fase
fibrinolitica del processo emostatico.

 L'emocromo-cifornisce una conta piastrinica senza valutare il
contributo che le piastrine apportano al processo di coagulazione
(ovvero la funzione piastrinica)

| VET forniscono una panoramica olistica dello stato di coagulazione di
un paziente, consentendo agli operatori sanitari di identificare un
problema e fornire una terapia veloce e mirata presso il sito di cura.
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Conclusioni

v’ Esistono Linee guida per |'uso dei test viscoleastici per diverse condizioni
cliniche = le raccomandazioni per I'implementazione siano limitate in alcune
aree cliniche a causa della mancanza di studi che costituiscano evidenze di

alto livello.

v’ | test di funzionalita piastrinica.mostrana molta variabilita tra i diversi test.
Possono essere/utilinel decidere la tempistica dell'intervento e il
sanguinamento-principalmente-nella chirurgia cardiaca.

L'utilita di eseguire ulteriori test di funzionalita piastrinica specifici in
combinazione con VET non‘e attualmente ben-definita.

L'utilizzo dei POCT perioperatori puo ridurre potenzialmente:
* Trasfusione di emocomonenti (piastrine e plasma)
« gli eventi avversi (incluso sanguinamento)

e La mortalita
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Take home message

v’ Importante avere algoritmi validati per lo specifico POCT
che guidino la terapia trasfusionale nei diversi setting

v’ fornire un adeguato training-del personale:

Il trasfusionale pud/deve svolgere un ruolo fondamentale
per ridurre il gap tra velocita dell’esecuzione dei test e |a
somministrazione ritardata degli emocomponenti
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A chi ¢ ancora sveglio:
grazie per |'attenzionel
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Caso clinico: Politrauma

Pedone investito > trauma toracico (No fonti emorragiche esterna)
Efast positiva forace sx e addome; messo drenaggio - uscita aria e 400ml di sangue (+ altri 700ml)
TAC - lesione splenica >sala

| FIBTEM S 1 ESAMI
40 |
20 | RT: 01:00:27 ST: 2015- Hb 10.7
cT 3 72
ig cFT 2 | Plt 150
a . &
60 A10 Im | 7(- =23 PT 1.71
i0 : 8 24
0 20 30 40 50 min riaw - I[ Al 25% APTT 1.04
1 0 min ML = 16 %
L130 91 % ; FIB 79
1345 90 % g
{160 %
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FIBTEM S de pad
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Caso clinico:
Ipofibrinoegenemia
e non solo

Cosa abbiamo fatto

1 pool PLT

4 EC

2 pool Crio

4 PFC da 250
(1 da reazione
trasfusionale)




Caso clinico

ESAMI mandati insieme al
rotem
mm | FIBTEM S _
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Do not forget the platelets...

Se mi trovassi nel caso di un fibrinogeno normale

!

Bassa Ampiezza . Ampiezza Normale
y 4
U U ))UUVU R
FIBTEM

Il problema sarebbero le piastrine



Ipofibrinogenemia (allungamento tempi

coagulazione forse tutto da ipofib); no iperfibrinolisi
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Limiti...

VET
«  Scarsa sensibilita:
- ai disordini dell'emostasi primaria
-~ alla malattia di von Willebrand
- antiaggreganti piastrinici
- EBPM, fondaparinux
* moderata correlazione:
—>con i test di screening plasmatici
—->DOACS

»  Pochi studi sull'effetto degli inibitort,
nuovi anticoagulanti ecc

Platelet function testing

Non usare per la determinazione del vWF
(von Willebrand-Factor)

o disordini'congeniti della funzionalita
prastrinica

Limiti-ditutti i sistemi che valutano
I'aggregazione piastrinica:

Assunzione di Farmaci o cibo che
influenzano i'test di aggregazione
piastrinica
Bassa Con
plt/ul)

piastrinica (<« 100.000 - 150.000

Antistaminici, antibiotici, antidepressivi

4

v

Alcool, cipolle, aglio, peperone
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