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The definition of coagulopathy is “a 
condition in which the blood’s ability to clot 

is impaired.”



LE COAGULOPATIE ACQUISITE

 Coagulopatia  da trauma

 Coagulopatia da emorragia massiva

 Coagulopatia da emorragia post-partum

 CID

 Inibitori acquisiti della coagulazione

 Emorragie da NAO

 Emorragie da antiaggreganti
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E’ sui fianchi delle montagne, e non sulla cima, che si

sviluppa la vita.

Ma evidentemente senza la cima non si possono avere i

fianchi.

E’ la cima che determina i fianchi.

E così saliamo.

Robert Pirsig

Lo zen e l’arte della 

manutenzione della 

motocicletta



E’ sui fianchi delle montagne, 

e non sulla cima, che si sviluppa la vita.

 Che cos’è una coagulopatia?

 Il laboratorio: utile, inutile, 
dannoso?

 IL TEG

 LA DIAGNOSI DI EMOFILIA 
ACQUISITA

 LE EMORRAGIE DA NAO

 Tutte le coagulopatie sono 
uguali?



≥1.5-fold prolongation of aPTT/PT as a transfusion trigger
was identified in 6/11 guidelines for bleeding management
PT/ INR and aPTT were basically designed to assess
coagulation factor deficiencies and to monitor vitamin K
antagonists and heparin
All these tests are performed in plasma without platelets
or red cells at a standardized temperature, and are unable to
correctly diagnose complex settings of fibrinogen deficiency,
heparin effects, or fibrinolysis
PT and aPTT end when only 5% of thrombin is generated



No sound evidence from well-designed studies that
confirm the usefulness of SLTs for diagnosis of
coagulopathy or to guide haemostatic therapy.

It should be clearly stated that SLT are not per se
inappropriate, but have been frequently used to try
to answer a question that they were never designed
to be able to answer.
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TEG®

Lavorano  su sangue intero
Rapidi 
Visione dinamica di coagulazione
Valutano la fibrinolisi
Valutano funzione piastrinica
Lavorano anche in ipotermia

ROTEM®









This systematic investigation reveals large differences in
the results of some thromboelastometry parameters
analyses and lack of homogeneity.
Differences appear not only between analysers, but also
between the different channels of the same analyser,
between morning and afternoon measurements and
when four weeks apart measured.
 Furthermore, there is an inconsistency within individual
tests (INTEM, EXTEM, FIBTEM, APTEM, HEPTEM).
Homogeneity of measurements for MCF, ML, and LI30

were higher than average.





Methodologic quality was moderate (mean NOS score,
6.07; standard deviation, 0.49).

With QUADAS-2, only three of 47 studies (6.4%) had a low
risk of bias in all domains (patient selection, index test,
reference standard and flow and timing); 37 of 47 studies
(78.8%) had low concerns regarding applicability.

 Limited evidence from observational data suggest that
TEG®/ROTEM® tests diagnose early trauma coagulopathy
and may predict blood-product transfusion and mortality
in trauma. Effects on blood-product transfusion,
mortality, and other patient-important outcomes remain
unproven in randomized trials.
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Cochrane Database of Systematic Reviews 2015, Issue 2. Art. No.: CD010438. 

Authors’ conclusions
We found no evidence on the accuracy of TEG and very little
evidence on the accuracy of ROTEM. The value of accuracy
estimates are considerably undermined by the small number of
included studies, and concerns about risk of bias relating to the
index test and the reference standard. We recognise that the
reference standards of PT and INR are imperfect, but in the absence
of embedded clinical consensus these are judged to be the best
reflection of current clinical practice. We are unable to offer advice
on the use of global measures of haemostatic function for trauma
based on the evidence on test accuracy identified in this systematic
review. This evidence strongly suggests that at present these tests
should only be used for research.
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Data collection and analysis

Two review authorsindependently abstracted data; weresolved any disagreementsby discussion. Wepresented pooled estimatesof the

intervention effectson dichotomousoutcomesasrisk ratio (RR) with 95% confidenceintervals(CIs). Duetoskeweddata, meta-analysis

wasnot provided for continuousoutcomedata. Our primary outcomemeasurewasall-causemortality. Weperformed subgroup and

sensitivity analysesto assesstheeffect based on thepresenceof coagulopathy of aTEG- or ROTEM-guided algorithm, and in adults

and children on variousclinical and physiological outcomes. Weassessed the risk of bias through assessment of trial methodological

componentsand therisk of random error through TSA.

Main results

Weincluded eight new studies(617 participants) in thisupdated review. In total weincluded 17 studies(1493 participants). A total of

15 trialsprovided datafor themeta-analyses. Wejudged only two trialsaslow risk of bias. Themajority of studiesincluded participants

undergoing cardiac surgery.

Wefound six ongoing trialsbut wereunableto retrieveany datafrom them. Compared with transfusion guided by any method, TEG

or ROTEM seemed to reduce overall mortality (7.4% versus3.9%; risk ratio (RR) 0.52, 95% CI 0.28 to 0.95; I2 = 0%, 8 studies,

717 participants, low quality of evidence) but only eight trialsprovided dataon mortality, and two werezero event trials. Our analyses

demonstrated a statistically significant effect of TEG or ROTEM compared to any comparison on the proportion of participants

transfused with pooled red blood cells(PRBCs) (RR 0.86, 95% CI 0.79 to 0.94; I2 = 0%, 10 studies, 832 participants, low quality of

evidence), fresh frozen plasma(FFP) (RR 0.57, 95% CI 0.33 to 0.96; I2 = 86%, 8 studies, 761 participants, low quality of evidence),

platelets (RR 0.73, 95% CI 0.60 to 0.88; I2 = 0%, 10 studies, 832 participants, low quality of evidence), and overall haemostatic

transfusion with FFPor platelets(low quality of evidence). Meta-analysesalso showed fewer participantswith dialysis-dependent renal

failure.

Wefound no difference in theproportion needing surgical reinterventions (RR 0.75, 95% CI 0.50 to 1.10; I2 = 0%, 9 studies, 887

participants, low quality of evidence) and excessivebleeding eventsor massivetransfusion (RR 0.38, 95% CI 0.38 to 1.77; I2 = 34%,

2 studies, 280 participants, low quality of evidence). Theplanned subgroup analysesfailed to show any significant differences.

We graded the quality of evidence as low based on the high risk of bias in the studies, large heterogeneity, low number of events,

imprecision, and indirectness. TSA indicatesthat only 54% of required information sizehasbeen reached so far in regardsto mortality,

whiletheremay beevidenceof benefit for transfusion outcomes. Overall, evaluated outcomeswereconsistent with abenefit in favour

of aTEG- or ROTEM-guided transfusion in bleeding patients.

Authors’ conclusions

Thereisgrowingevidencethat application of TEG- or ROTEM-guided transfusion strategiesmay reducetheneed for blood products,

and improvemorbidity in patientswith bleeding. However, theseresultsareprimarilybased on trialsof electivecardiacsurgery involving

cardiopulmonary bypass, and the level of evidence remainslow. Further evaluation of TEG- or ROTEM-guided transfusion in acute

settingsand other patient categoriesin low risk of biasstudiesisneeded.

P L A I N L A N G U A G E S U M M A R Y

Blood clotting analysers (TEG or ROTEM) versusany comparison to guide the use of blood productsin adults or children

with bleeding

Background

Theability to makeasufficient blood clot iscrucial in participantswith bleeding. Clottingcan bemeasured by varioustests. TEG and

ROTEM testshavetheadvantageof showingthetotal clottingcapacity. Thesetestsareperformed at thebedside, and generally provide

arapid and useful result, guiding clinicianstowardsamoregoal-directed transfusion management.

Objective

In thepresent systematic review weset out to assess thebenefitsand harmsof a TEG- or ROTEM-guided use of blood products in

comparison with standard tests, or doctorsclinical judgement, in the treatment of bleeding patients. Evidence is current to January

2016.

Study characteristics

2Thromboelastography (TEG) or thromboelastometry (ROTEM) to monitor haemostatic treatment versus usual care in adults or

children with bleeding (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John W iley & Sons, Ltd.
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La diagnosi di EA:
l’APTT





All four reagents  faithfully picked up all the patients with 
moderate to severe (<10%) factor VIII deficiency



La diagnosi di EA:
il mixing test





Mixing test

Miscela 1:1 di plasma del paziente e plasma 
“normale”

Incubazione a 37 °C per 2 ore

Mancata correzione a 2 ore

Necessità di standardizzazione: 

 anche t=0 e 1 ora?

 Che cos’è “correzione” = più del 50%? Completo 
rientro negli intervalli di riferimento?





La diagnosi di EA:
il dosaggio dell’inibitore



Classical Bethesda assay



Classical Bethesda assay



Nijmegen modification of Bethesda assay



Tiede A  et al. Sem Thromb Hemost 2014;40:803-811

Type 1 inhibitor 

Cinh[BU/mL] = (2 - log10 RA)/log10  X 2  dilution
The calculation is best performed in standard working sheets
If more than one RA is between 25 and 75%, the dilution closest to
50% should be preferred to determine Cinh



Tiede A  et al. Sem Thromb Hemost 2014;40:803-811

Type 1 inhibitor 



Tiede A  et al. Sem Thromb Hemost 2014;40:803-811

Type 2 inhibitor 

v

Cinh[BU/mL] = (2 - log10 RA)/log10  X 2  dilution
The calculation is best performed in standard working sheets
If more than one RA is between 25 and 75%, the dilution
closest to 50% should be preferred to determine Cinh



Tiede A  et al. Sem Thromb Hemost 2014;40:803-811

Type 2 inhibitor 

Type 1 inhibitor 



Tiede A  et al. Sem Thromb Hemost 2014;40:803-811

Type 2 inhibitor 
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CV inter-indiv  = 69%

CV = 67%
CV = 78% CV = 51%

CV = 61% CV = 43%CV = 60%CV = 43%CV = 49% CV = 39%CV = 59%CV = 35%





Variabilità intra-individuale (CV%)

Through Peak

Dabigatran  150mg 49 51

Dabigatran 110 mg 59 60

Rivaroxaban 20 mg 39 27

Rivaroxaban 15 mg 35 31

Apixaban 5 mg 23 22

Apixaban 2.5 mg 15 14













Patients in group A were those with overt, uncontrollable, or life-
threatening bleeding that was judged by the treating clinician to
require a reversal agent.
Patients in group B were those who required surgery or other
invasive procedures that could not be delayed for at least 8 hours
and for which normal hemostasis was required.

The primary end point was the maximum percentage reversal of the
anticoagulant effect of dabigatran
Clinical outcomes, as assessed by the treating clinicians, were
secondary end points.



The time to the cessation of bleeding could not be ascertained in
13 (26%) patients, of whom 5 had intracranial hemorrhage, 4 had
gastrointestinal bleeding, 2 had intramuscular bleeding, 1 had
pericardial bleeding, and 1 had retroperitoneal bleeding.

In the remaining patients, the median
investigator-reported time to the cessation of
bleeding was 11.4 hours.







Mortalità 27%





Thromb Haemost 2015;113:862-9

Consigliato per chirurgia 30-48 ng/ml



Douxfils J et al. Thromb Haemost 2015;113:862-9

LOD = 2 ng/ml; LOQ = 7 ng/ml 



Thromb Haemost 2015;113:862-9

TEMPO DI 
TROMBINA

>ULM

HTI standard

(buona accuratezza >50 
ng/ml)

<ULM

METODO DEDICATO

HTI-LOW  o 

ECA-II
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Blood 2016;128(8):1043-1049



Thorsen K et al. Br J Surg 2011;98:894-907



Blood 2016;128(8):1043-1049



ACIDOSI e IPOTERMIA



Bicarbonato
THAM



ipotermia
acidosi



Blood 2016;128(8):1043-1049



Alta 
degradazione 

glicocalice

Bassa
degradazione 

glicocalice

p

Sat O2 (%) 93 96 0.021

Mortalità (%) 42 14 0.006

Lattato (mmol/L) 3 2 0.006

IL-6 (pg/mL) 44.9 7.8 <0.001

IL-10 (pg/mL) 13.3 3.7 0.001

HMGB1 (ng/mL) 10.8 6.8 0.006

t-PA (ng/mL) 15.3 9.2 0.005





Nat Rev Immunol 2013;13:34

Innate immune cells have evolved cell-specific prothrombotic pathways that
operate in intact blood vessels to protect hosts from non-self and altered-self.

Il complemento (specie C3a eC5a)
attiva piastrine e favorisce
IMMUNOTROMBOSI

In risposta a pathogen-associated molecular
patterns (PAMPs) o damage-associated
molecular patterns (DAMPs) i monociti
esprimono e rilasciano TF che inizia la via
estrinseca della coagulazione

I NETs attivano direttamente il
F XII, che lega il fattore von
Willebrand factor (VWF) che
aggrega altre piastrine.

Gli Istoni H3 and H4 attivano
le piastrine.

I NETs concentrano
localmente gli enzimi dei
neutrofili, come la
mieloperossidasi e l’elastasi,
che inibiscono anticoagulanti
come TFPI e trombomodulina.

I NETs legano TF e attivano via
estrinseca della coagulazione.
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TEM

PAP complex



1 gr in 10 min, poi 1 gr in 8 ore

OR di morte aumenta di 1.15 
ogni ora che passa dal trauma



Blood 2016;128(8):1043-1049



Incidenza di 

coagulopatia
FATTORI LEGATI AL TRAUMA

1% TRAUMA MODERATO

39% ISS>25 + PAS < 70 mmHg

58% ISS>25 + pH < 7.1

98% ISS>25 + PAS < 70 mmHg + pH 7.1 + TC < 34 °C

FATTORI LEGATI A RISUSCITAZIONE

40% >2000 mL fluidi in pre-hospital

50% >3000 mL fluidi in pre-hospital

70% >4000 mL fluidi in pre-hospital







Il modello della coagulopatia da 

trauma

René Magritte – L’uso della parola I, 1928-1929 









 The great majority of studies dealing with coagulopathy and
transfusions are observational.

 “Immortal time bias”: patients who die within the first few
hours are less likely to receive the treatment (e.g. FFP or
fibrinogen). Thus, at least in part, patients receive the
treatment because they survive and not the opposite.

 Selection bias risk in studies addressing the efficacy of
FFP:PRBC high ratios, fibrinogen administration, and blood
transfusions

 Design of studies: patients are frequently included a posteriori
in studies on the basis the number of PRBC units that have been
administered within a specific time frame.

 Many studies do not account for main bleeding source control
with surgery or interventional radiology, so we cannot
discriminate between coagulopathy as a cause and
coagulopathy as the consequence of haemorrhage, and thus to
identify the target of possible treatments.





1 gr in 10 min, poi 1 gr in 8 ore

OR di morte aumenta di 1.15 
ogni ora che passa dal trauma










