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monitoring haemostasis

in surgical patients

— preoperative testing

* toidentify pts at increased risk for
perioperative bleeding

— intraoperative monitoring

* to identify pathological
hemostatic changes in surgical
procedures at risk

* cardiac and vascular surgery

* liver surgery
— major resection
— transplantation

* orthopedic surgery (?)
* trauma /trauma surgery
* obstetric emergencies

— postop monitoring
* bleeding tendency

* tendency towards
hypercoagulation



* Routine refers to a policy of performing a test or tests without regard to clinical indications in an
individual patient.

T Screening means efforts to detect disease in unselected populations of asvmptomatic patients.

! ASA Practice Advisory for Preanesthesia Ewvaluation:  _dnesthesiology 2002: 96:485-496.
Amended in 2003 but not republished.

STATEMENT ON ROUTINE PREOPERATIVE LABORATORY
AND DIAGNOSTIC SCREENING

Committee of Origin: Standards and Practice Parameters

(Approved by the ASA House of Delegates on October 15, 2003, and last amended on
October 22, 2008)

Preoperative tests, as a component of the preanesthesia evaluation, may be indicated for various
purposes, including but not limited to: 1) discovery or identification of a disease or disorder which
may affect perigperative—anesthetre—care 2 vermcatromor—assessment of an already known

wease. disorder, medical or alternative therapy which may affect perioperative aneStrette-care.
and 3) formulation of specific plans and alternatives for perioperative anesthetic care. No routine
laboratory or diagnostic screening? test 1s necessary for the preanesthetic evaluation of patients.
ropriate indications for ordering tests include the identification of specific clinical indi
or risk Tacters~te.g_age. pre-existing disease. magnitude of the surgical—p ure). This
statement will be mtegrated into an update of the ASA Practice Advisory for Preanesthesia
Evaluation' at a future date. It will not appear independently after that time.

Anesthesiologists. anesthesiology departments or health care facilities should develop appropriate
guidelines for preanesthetic screening tests in selected populations after considering the probable
contribution of each test to patient outcome. Individual anesthesiologists should order test(s)
when. 1n their judgment. the results may influence decisions regarding risks and management of
the anesthesia and surgery. Legal requirements for laboratory testing where they exist should be
observed. The results of tests relevant to anesthetic management should be reviewed prior to
mitiation of the anesthetic. Relevant abnormalities should be noted and action taken. if

appropriate.
PPLop anemo sud - 22 settembre 2011




bjh guideline

Guidelines on the assessment of bleeding risk prior to surgery
or invasive procedures

British Journal of Haematology, 140, 496-504

British Committee for Standards in Haematology

Watson' and M. Greaves’

Although some defend it as a means of avoiding
litigation, it has been demonstrated that 30-95% of unex-
pected laboratory results from screening tests are either not

documented or not pursuedfurther {Muskett & McGreevy,
1986; Johnson & Mortimer, 2002). Therefore, random

screening could potentially increase rather than reduce the

risk of litigation.
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bjh Er———

Guidelines on the assessment of bleeding risk prior to surgery

or invasive procedures British Journal of Haematology, 140, 496-504

British Committee for Standards in Haematology

Y. L. Chee, ! J. C. Crawford, > H. G. Watson' and M. Greaves®

Summary of key recommendations

1 Indiscriminate coagulation screening prior to surgery or

other invasive procedures to predict postoperative bleed-

ing in unselected patients is not recommended. (Grade B,

Level III).

2 A bleeding history including detail of family history,
previous excessive post-traumatic or postsurgical bleeding
and use of anti-thrombotic drugs should be taken in all

patients preoperatively and prior to invasive procedures.

1w o

J’ lv-}-

If the bleeding history is negative, no further cuaguLE
testing is indicated. (Grade C, Level IV).

4 If the bleeding history is positive or there is a clear clinical

indication (e.g. liver disease), a comprehensive assessment,

guided by the clinical features is required. (Grade C,
Level IV).
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bjh guideline

Guidelines on the assessment of bleeding risk prior to surgery
or invasive procedures

British Committee for Standards in Haematology

Y. L. Chee, ' J. C. Crawford, > H. G. Watson' and M. Greaves®

& 2008 The Authors
British Jownal of Haematodogy, 140, 496—50.3
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bjh

Guidelines on the assessment of bleeding risk prior to surgery
or invasive procedures

British Journal of Haematology, 140, 496-504

British Committee for Standards in Haematology

Y. L. Chee, ' J. C. Crawford, > H. G. Watson' and M. Greaves®

By targeting a subgroup of patients with a positive bleedlng
histo
plausible that the PV of the combination of an abnormal

er assessment and coagulatlon testi

bleeding history and abnormal coagulation test may be higher
for postintervention bleeding than either alone. Importantly,
this strategy would enable testing to be focused on the
minority of subjects in whom there is reasonable suspicion of , , , . e
e published data considered in this guideline

the presence of a bleeding disorder.
indicate that an unstructured bleeding history is not a good

e B, level 111) there
ay be predic-

predictor of pustuperat

are indications tha
tive. Therefore there i o conclude that

the bleeding history has

eding history, including family history, evide

erative bleeding.

excessive post-traumatic or postsurgical bleeding and use of
antithrombotic drugs should be taken in all patients prior to

surg invasive procedures. (Grade C, Leve
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Preoperative evaluation of the adult patient undergoing
non-cardiac surgery: guidelines from the European Society

of Anaesthesiology

Stefan De Hert, Georgina Imberger, John Carlisle, Pierre Diemunsch, Gerhard Fritsch, lain Moppett,
Maurizio Solca, Sven Staender, Frank Wappler and Andrew Smith, the Task Force on Preoperative
Evaluation of the Adult Noncardiac Surgery Patient of the European Society of Anaesthesiology

Coagulation disorders

Introduction

‘T'his section addresses the problem of patients with a
potential coagulation disorder. 'I'his does not include the
question of how to screen for coagulation disorders.

Eur J Anaesthesiol 2011;28:684-722

Published online 14 September 2011 anemo sud - 22 settembre 2011



Preoperative evaluation of the adult patient undergoing
non-cardiac surgery: guidelines from the European Society

of Anaesthesiology

Stefan De Hert, Georgina Imberger, John Carlisle, Pierre Diemunsch, Gerhard Fritsch, lain Moppett,
Maurizio Solca, Sven Staender, Frank Wappler and Andrew Smith, the Task Force on Preoperative
Evaluation of the Adult Noncardiac Surgery Patient of the European Society of Anaesthesiology

2+ Well conducted case —control or cohort
] studies with a low risk of confounding or
RECﬂmmenda tions bias and a moderate probability that the
relationship is causal
I( 2—- Case—-control or cohort studies with a high risk

of confounding or bias and a significant risk
that the relationship is not causal

3 Non-analytical studies (case reports, case
series, etc.)
( 4 Expert opinion

(3) Routine use of coagulation tests is not recommended
unless there are specific risk factors in the history
(grade of recommendation: D).

Evidence level 3 or 4 or extrapolated evidence from studies
rated as 2+

Eur J Anaesthesiol 2011;28:684-722
Published online 14 September 2011 anemo sud - 22 settembre 2011



[ AHS ]

National Institute for
Clinical Excelfence

Clinical Guideline 3

June 2003

Preoperative tests

The use of routine preoperative
tests for elective surgery

Grade 2 surgery (intermediate) Grade 2 surgery (intermediate)

Grade 2 surgery ASA Grade 2: adults with comorbidity Grade 2 surgery ASA Grade 2: adults with comorbidity

Connnued from cardiovascular disease con n.nued from respiratory disease
Age (years) Age (years)
=] o =] -] =] o
- w =] - w [
w v v v v v
£ £ 2 2 £ £
2 | g | g |8 2 |8 |8
IE&‘ L Ll N L 1Bt N Ll L N
Chest X-ray Chest X-ray
ECG ECG
Full plood count Full blood count
Hasmostasls Haemostask
Test not Renal function Tast not Renal function
recommended Random gluccs recommenied Random gluccse
Conslder this test Urine analyst Conslider this test Urine analyss
e page 2} Blood gasas B pags 2} Blood gases
Test recommended Lung functicn Test recommendead Lung function

ASA Grade 3: adults with comorbidity
from cardiovascular disease

ASA Grade 3: adults with comorbidity
from respiratory disease

Age A Bars|
ASA Grades (years) ASA Grades ge lyears)
Grade 1 Normal haalthy g 2 2 Grade 1 Normal healthy g 2 2
patint (l.e. without any v v v patlent (1a. without any ¥ v v
clinlcally Important 2 2 2 clinically Important 2 2 2
comorbkity and without Test = 2 2 H comarbldity and without Test H e 2 2
a clinlcally signincant N " N N aclinically significant. " o w N
pastipresant med Kal Chest X-ray pastipresant medical Chest X-ray
nistary). e nistory). oG
Grade 2 Patlent with Full Blocd count Grade 2 Patient with Full blocd count
mild systemk: diEas. mikd systemlc d baasa.

Hasmostasls Haemostask
Grade 3 A patient with R Grade 3 A patlent with

nal functlon Renal function

savera gystemic deaase savara systemic disaass
DUt the disasa Isnot & Random gluccs DUt the dkeasa kot a Random glucose
constant threat to Iife. Urine analysk constant threat to 1ife. Urine analyss
Soe pages 34 for Blood gases S20 pages 3-4 Tor Blood gases
mane Information. Lung functicn maore Information. Lung function

10 NICE guideline - Preoperative tests NICE guideline - Preoperative tests 11
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[ AHS ]

National Institute for
Clinical Excelfence

Clinical Guideline 3

June 2003

Preoperative tests

The use of routine preoperative
tests for elective surgery

Grade 3 surgery (major)

Grade 3 surgery ASA Grade 2: adults with comorbidity

COﬂﬁnUt‘?d from cardiovascular disease
Age (years)
=] o =]
- & @
v v v
= ] g
e |2 |2 |¢2
Test " " [ I
Chest X-ray
ECG
Full blood count
Haamostasls
Test not Renal functlon
recommendad Random glucoms
Conslder this test Urine analyst
(s2e page 2) Blood gasas
Test recommendad Lung function

ASA Grade 3: adults with com
from cardiovascular disease

ASA Grades Age (years)
Grade 1 Normal healthy g 2 2
patient {l.e. without any ¥ v w
clinically Impaortant 2 s £
comor kIty and without Tast z g 2 2
a clinleally significant " " o "
pastipresant med kal Chest X-ray
history).
) ECG
Grade 2 Patlent with Full blood count
mild systamk diEas.
Haamastasls
Grade 2 A patiant with
= b Renal function
but the disass Is not a Random glucoms
constant threat to lire. Urine analysk
See pages 3-4 for Blood gases
mare Information. Lung function

14 NICE gt Qe - Preoperative tests

Grade 3 surgery ASA Grade 2: adults with comorbidity

continued

Test not
reco mmened

Conslder this test
(522 page 2)

Test recomme nded

Grade 3 surgery (major)

from respiratory disease

=
%
=4
§

Test

=1610 = 40

= 4010 < 60
= 6010 < 80

=80

Cheast X-ray

ECG

Full blood count
Haamostask
Renal function
Random glucoss
Urina analyss

Blood gases

Lung runction

ASA Grade 3: adults with comorbidity

from respiratory disease

ASA Grades

Grade 1 Normal healthy
patlent {le. without any
clinically Important
comorbldity and without
aclinlcally significant
past/presant madical
historyd .

Grade 2 Patient with
mikl systemic d kaasa.

Grade 3 A patlant with
savers systemic disease
but the dbaase B not a
constant threat to lire.

Sea pages 3-4 for
mare Information.

=
?
o«
§

Test

= 16 1o < 40

= 401to < 60
=600 < 80

Chest X-ray

ECG

Full blood count
Haemostask
Renal function
Random glucosa

Urine analyss

Blocd gasss

Lung runction
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[ AHS ]

National Institute for
Clinical Excelfence

Clinical Guideline 3

June 2003

Preoperative tests

The use of routine preoperative
tests for elective surgery

Grade 4 surgery (major+) Grade 4 surgery (major+)

Grade 4 surgery ASA Grade 2: adults with comorbidity
continued

from cardiovascular disease

Age (years)

=] = =]

= w -

v v v

= 2 =

@ o = =]
Tast " i K e
Chest X-ray
ECG
Full blood count
Haamostasls

Renal function
Random glucces
Urine analysk
Blood gases
Lung functlon

e e

ASA Grade 3: adults with comorbidity
from cardiovascular disease

ASA Grades

Grade 1 Normal healthy
patient (l.e. without any
clinlcally Important
coOmokity and without
a clinleally significant
past/presant med kal
history).

Grade & Patlent with
mild systemic disae.

Grade 3 A patient with
savera systamic dbasse
but the disase Is not a
constant threat to life.

See pages 34 for
maore Infarmation.

Age (years)

Test

=16 10 < 40
=401t0 < 60
=601t0 < BO

Chest X-ray

ECG

Full blood count
Haemostasls
Renal function
Random gluccs
Urine analysk
Blood gases
Lung Tuncticn

Grade 4 surgery ASA Grade 2: adults with comorbidity

continued

Cansider this test
(s2a page 2)

Test recomme nded

from respiratory disease

Age (years)

= =] =

= (-] =]

v v v

2 2 2

@ o o o
Test ! K K i
Chest X-ray
ECG
Full blood count
Haemostask

Renal function
Random gluccss
Urlne analysls
Blood gases
Lung function

ASA Grade 3: adults with comorbidity
from respiratory disease

ASA Grades

Grade 1 Normal hasithy
patient (le. without any
clinlcally Important
Comortidity and without
aclinically significant
past/presant medical
nistory).

Grade 2 Patient with
miK systemic d kaasa.

Grade 3 A patlent with
severa systamic dise &se
but the deaase k not a
constant threat to (1fe,

See pages 3-4 for
maore Infarmation.

Age (years)

= =] =

- b k=]

W W 'S

= 2 =

e | g |8 |38
Test " L] n "
Chest X-ray
ECG
Full blood count
Haemostask

Renal function
Random glucose
Urine analysls
Blood gases
Lung Tunction
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[ AHS ]

National Institute for
Clinical Excelfence

Clinical Guideline 3

June 2003

Preoperative tests

The use of routine preoperative
tests for elective surgery

Grade 4 surgery (major+) Neurosurgery
Grade 4 surgery  ASA Grade 2: adults with comorbidity Neurosurgery ASA Grade 1: children < 16 years
conu”ued from renal disease A
Age (years)
BERE E g
[
v v v E i =
8 8 8 E I A g
e |9 |8 |8 vilv v g
Test n N [ # 2 -] e E
@ w - s -
Chest X-ray Test v [ [l N [l
1
BG Chast X-ray
Full blood count ECG
Haemastasls Full blood count
Fenal function Haamaostask
Random glucos Test not - Renal function
[ Urina analysk St Random glucosa
recommendad
Biood gses Conslder this test Urlne analyds”
Conslder this test L (508 page 2)
(500 paga 2) ung function T " Dipstick Lrine tasting In asymptomatic Incivicals & ot
a5t recomme ndad
T TR D pending on the cause ofranal dissass (5.9, dabetes recomme nded (UK Hatianal Screaning Commitiae)
and hypertension)
ASA Grade 3: adults with comorbidity
from renal disease ASA Grade 1: adults = 16 years
ASA Grades Age tyears) ASA Grades Age (years)
Grade 1 Normal neatny 2 2 8 Grade 1 Normal neaitny g 2 °
patient {l.e. without any ; ; ; patiant {le. without any ¥ v v
clnically Important s s s clinizally Important s | 8 2
comarkity anawitnout || P8 | B |8 eomerbldity and wkhout e 2 |e|g
aclinically significant o * o N aclinically significant W u & W
pastipresant med kal Chest X-ray past/presant medical ¥
histary). history). Chast X-ray
Grade 2 Patl th - Grade 2 P, ECG
e 2 ent wi Full bload count a2 Patient with
mild systemk: diga®. mikd systemic d kase. Full blood count
Haemostasls Haemostask
Grade 3 A patient with Grade 3 A patiant with
savera systamic disaasa Renal function savara systami disaasa Renal function
but the disase Is not & Random glucce but the diaase & not @ Random glucosa
constant threat to Ife. Lrine analysk constant thiat to |1fe Uring analyds'
Saa pages 34 for Biood gasas Sea pages 3-4 for * Dipstick Lrine testing In asymptomatic indiviclials b not
more Information. Lung function “ette mb e d‘&r&tlon. recommenied (UK National Sereening Commitias)




] ‘ : S Health Care Guideline:

Preoperative Evaluation

INSTITUTE FOR CLINICAL
SYSTEMS IMPROVEMENT

Ninth Edition
June 2010

Preoperative Evaluation
Algorithm Annotations Ninth Edition/June 2010

“oagulation Studies

There is no evidence to support routine checking of/coagulation studies unless clinical circumstances suggest
otential bleeding problem. This is becat f the low sensitivity and lack of predictive value of these

Coagulation studies ¢ Patient has a known history of coagulation abnormalities or
recent history suggesting coagulation problems or s on
anticoagulants.

+ Patient needs anticoagulation post-operatively (where a
baseline may be needed).

Hemoglobin + Patient has a history of anemia or history suggesting recent
blood loss or anemia.
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ASSETTO EMOCOAGULATIVO: w
Pazienti Raccomandazione —
ASA 1 |grado di chirurgia 1, 2, 3 non raccomandato P
grado di chirurgia 4 non raccomandato < 16 anni W
da considerare > 16 anni
neurochirurgia da considerare sempre . .
cardiochirurgia da considerare sempre Valutazione preoperatoria

del paziente da sottoporre a
chirurgia elettiva

in caso di:

chirurgia wvascolare (per
fornire un valore di base in
cardiochirurgia o per pa- |raccomandato [
zienti chirurgici oncologici)
o in pazienti che fanno uso
di warfarin o altri anticoa-
gulanti o in emodialisi

Linee guida nazionali di riferimento

= Assetto emocoagulativo
Anomalie rilevate: 0,4%-45,9% dei pazienti.
Modificazione del management clinico: 0%-7,3% dei pa-

ASA 2 Malattia Cardiovascolare zienti.
grado di chirurgia 1, 2, 3 non raccomandato Comparsa di complicanze post-operatorie: 0%-8,1% dei
grado di chirurgia 4 da considerare sempre pazienti.

ASA 3 Malattia Cardiovascolare
grado di chirurgma 1, 2 non raccomandato
grado di chirurga 3, 4 da considerare sempre

ASA 2 Patologia Polmonare
grado di chirurgia 1, 2, 3 non raccomandato
grado di chirurgia 4 da considerare sempre

ASA 3 Patologia Polmonare
grado di chirurga 1, 2, 3 non raccomandato
grado di chirurgia 4 da considerare sempre

ASA 2 Patologia Renale
grado di chirurgia 1, 2 non raccomandato
grado di chirurga 3, 4 da considerare sempre

ASA 3 Patologia Renale
grado di chirurga 1, 2, 3, 4 |da considerare sempre
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Preoperative evaluation of the adult patient undergoing
non-cardiac surgery: guidelines from the European Society
of Anaesthesiology

Stefan De Hert, Georgina Imberger, John Carlisle, Pierre Diemunsch, Gerhard Fritsch, lain Moppett,
Maurizio Solca, Sven Staender, Frank Wappler and Andrew Smith, the Task Force on Preoperative
Evaluation of the Adult Noncardiac Surgery Patient of the European Society of Anaesthesiology

Recommendations

(1) If coagulation disorders are suspected, the patient
should be referred to a haecmatologist (grade of
recommendation: ).

(2) Preoperative correction of haemostasis decreases
perioperative bleeding (grade of recommendation:
D).

(3) Routine use of coagulation tests is not recommended
unless there are specific risk factors in the history
(grade of recommendation: D).

D Evidence level 3 or 4 or extrapolated evidence from studies
rated as 2+

Eur J Anaesthesiol 2011;28:684-722
Published online 14 September 2011 anemo sud - 22 settembre 2011



British Journal of Anaesthesia 106 (1): 1-3 (2011)
doi:10.1093/bja/aeq357

EDITORIAL I

Routine preoperative coagulation tests: an outdated
practice?

J. J.van Veenl, D. R. Spahn?2 and M. Makris1*

that a structured bleeding history is taken and coagulation
testing is undertaken only if there is concern about a bleed-
ing tendency arising from the history. This may then also
include referral to haematology to investiqate disorders
that are not detected by routine testing.

= = =

There[ore In conclusion, we feel that indiscriminate use of routine

! coagulation testing in the preoperative setting is not

f]ppFOf]Ch tO helpful and may cause unnecessary further testing and
delay of surgery. Coagulation testing should be restricted to
well-defined circumstances: )

Testing, however,
should be considered in patients with acute conditions
potentially associated with a haemorrhagic tendency such
as liver disease, sepsis, diffuse intravascular coaqulation, pre-
eclampsia, cholestasis, and poor nutritional states leading to
vitamin K deficiency.
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Preoperative evaluation of the adult patient undergoing
non-cardiac surgery: guidelines from the European Society

of Anaesthesiology

Stefan De Hert, Georgina Imberger, John Carlisle, Pierre Diemunsch, Gerhard Fritsch, lain Moppett,
Maurizio Solca, Sven Staender, Frank Wappler and Andrew Smith, the Task Force on Preoperative
Evaluation of the Adult Noncardiac Surgery Patient of the European Society of Anaesthesiology

Assessment of the bleeding hi.‘;mr}-',]including a physical

cxamination, 1s stll considered the best tool for ident-
fication of patients with impaired haemostasis and/or an
increased risk of bleeding complications during and after
surgery] Platelet dvsfunctions are the most common
defects [of haemostasis, occurring in up to 5% of patients
undc:rgning Surgery. \-‘t-"'hc:n a ttmgulu[inn disorder 15 sus-
—and/or clinical

examinatioQ_ further lmcnm[nlﬂglul assessment D the
condition 1s warranted.

Eur J Anaesthesiol 2011;28:684-722
Published Bhiie"{4 Septeiiber 8011



itish Journal of Ancesthesia 106 (1): 1-3 (2011)
a/oeq3is7

EDITORIAL I

Routine preoperative coagulation tests: an outdated
practice?

J. J.van Veen?, D. R. Spahn? and M. Makris*

imally, there is increasing interest in the possibility-of-peri-
nperutwe mnnatnﬂng of the effect of untapiuteiet ugents sucl
as aspirin—and—clopidoarel. Although varieus—point-of-care
tests have been developed, there remain significant ques-
tions about their sensitivity, specificity, and ability to
predict bleeding,"” and none of these tests are therefore cur-
rently routinely recommended in the preoperative setting but
are the subject of ongoing studies.
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Laboratory assessment and perioperative management of patients on antiplatelet
therapy: From the bench to the bedside

Giuseppe Lippi **, Emmanuel J. Favaloro®, Gian Luca Salvagno ¢, Massimo Franchini €

3.3. Platelet function analyzer-100

Due to the rapidity, ease of use and favorable diagnostic performances,

the platelet function analyzer-100 (PFA-100) is the most widely used

Table 1 compact analyzer for identifying disorders of primary hemostasis world-
wide, being recently licensed by the US Food and Drug Administration

[ﬂhD[‘ﬂ[Dl’},’ tests used to assess priman_,r hemostal (FDA) for this application [50,51]. The PFA-100 simulates the process of

platelet adhesion and aggregation triggered by either collagen/epinephr-

: : ine (CEPI) or collagen/ADP (CADP) in vitro, reporting results as a “closure
Bleed Ing '{l[‘l’l e test e . time” (CT). Although the test would be seemideally suited for monitoring
Platelet {Ilght tran S[HISS[D[‘I) and whole blood {[[] platelet inhibition by several antiplatelet agents and for identifying

Platel f ; i aspirin-resistance [28], there are several factors that compromise the
dtelet function screen INg tests effectiveness of the PFA-100 in this setting. For the PFA-100, a prolongation

- Platelet Function Analyzer-100® | PFA-100®, Siemens, Marburg, Germany]|
- VerifyNow® [Accumetrics, Inc., San Diego, CA]

- Plateletworks® [Helena Biosciences, Beaumont, Texas]

- Hemostatus® [Medtronic, Parker, Colorado|

Flow cytometry

Thromboelastography

- Platelet Mapping® ( Haemoscope, Niles, IL, USA)

- Sonoclot® (Sienco, Inc., Morrison, CO, USA)

(linica Chimica Acta 405 (2009) B-16
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monitoring haemostasis

in surgical patients

— preoperative testing

* toidentify pts at increased risk for
perioperative bleeding

— intraoperative monitoring

* to identify pathological
hemostatic changes in surgical
procedures at risk

* cardiac and vascular surgery

* liver surgery
— major resection
— transplantation

* orthopedic surgery (?)
* trauma /trauma surgery
* obstetric emergencies

— postop monitoring
* bleeding tendency

* tendency towards
hypercoagulation



perdite ematiche nella chirurgia maggiore:
come influenzarle

 riduzione di perdite ematiche e di entita trasfusionale

— miglioramento delle tecniche chirurgiche
* approccio chirurgico
* innovazioni tecnologiche

— migliore comprensione modificazioni del profilo
fisiologico perioperatorio

* monitoraggio
* terapia sostitutiva
* manipolazione farmacologica



monitoraggio : le finalita

d identificazione del problema

Qd diagnosi differenziale

d guida al trattamento

d conferma dell’effetto della terapia



the ideal test for the perioperative
coagulation profile

simple to perform
accurate
reproducible

reliable

diagnostically specific
cost-effective



emostasi: monitoraggio clinico

»laboratorio
» conta piastrinica
»PT aPTT TT TR
» Fibrinogeno
»FDP / d-Dimero
> ATIII (?)



conventional [aboratory assessment of
coagulation takes time.

30 to 60 minutes lag time required for
results of PT / aPTT



Wiow Sowguedinds (2003 B84, 251255

REVIEW ARTICLE & 2003 Blackwell Publishing

Near—patient testing of haemostasis in the operating theatre:
an approach to appropriate use of blood in surgery

C. M. Samama’ £t Y. Ozier®

' Department of Anaesthaesiology and ntensive Care, Hopital Avicenne, Bobigny France SDepartrment of Anoesthaesiofogy and intensive Care, Growupe
Hasoitalier Cochiin 27 Pars, France

Activated partial thromboplastin time (aPTT] and pro-
thrombin time (PT) are basic coagulation tests that are com-
monly used intraoperatively. In various clinical situations,

especially when r loss is needed,

moni
of the be understood to be a ¢ ce of
haemodilution, but it also can be attributed to a consumption
coagulopathv. Most current guidelines for blood-component
therapy recommend measurement of the PT and aPTT to

diagnose an intraoperatively acquired coagulopathy and to
consider the need for transfusion with
(FFP). Therefore, an immediately avail

frozen plasma
sult is critical

for patient care.
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Vi Sanguinds (2003) 84, 251-255

REVIEW ARTICLE @ 2002 Blackwell Publishing

Near-patient testing of haemostasis in the operating theatre:
an approach to appropriate use of blood in surgery

C. M. Samama' & Y. Ozier?
|Department of Angesthaesiology and intensive Care, Hapital Avicenne, Boblgny: France 2Department of Anaesthaesiology and intensive Care, Groupe
Hospitalier Cochin 27, Pan's, France

* rapid detection and timely correction of
haemostatic defects are the driving forces
leading to the implementation of point-
of-care (POC) testing of haemostasis in
the operating theatre



Vioew Songoeinds (2003) 84, 2512655

REVIEW ARTICLE & 2003 Black el Publ Ehing

MNear—patient testing of haemostasis in the operating theatre:
an approach to appropriate use of blood in surgery

C. M. Samama' &t Y. Ozier®
1 Departiment of An oesthacsiology and intensive Core, HSprtal Avicernne, Bobigny, France TDepartrmen t of Anaesthoaesiology and intensive Core, Groupe
Hosowtaifer Cochin 27, Fors, France

Real-timesFT1 and PT undoubtedly would providewse{ul
infpfmation for anaesthetists. A compact portable coagula-

monitor (CoaguChekProDM® monitor, ex CoaguChek-
s® ameJormerly Ciba Corning Biotrack 512 mon#or;
Roche Diagnostics, MannTwemr, Sermmany = available to perform
instantaneous aPTT and PT, and several studies have been
ublished [1-7,15,16]. Of note, this whole-blood technology
nnot be strictly compared to conventional aPTT and PT
ed on platelet-poor plasma. What you see 1s pro
not exactly what vou get. CoaguChek aPTT and PT results are
Iy laboratory aPTT and PT results.
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the ideal test
for the perioperative coagulation profile

* no single monitoring device / test available with
these characteristics

* many provide useful information to guide patient
management

| combinations of these devices relevant to provide
critical diagnostic insights

* the importance of integrated monitoring to define
perioperative coagulation profile



Monitoring Intraoperative Coagulation

Transplantation Proceedings, 38, 815-817 (20086)

A. De Gasperi, O. Amici, E. Mazza, F. Garrone, A. Sciascia, and A. Corti

[nstead of measuring the

l i N . ; « .

0e “SIAIC LABORATORY EVALUATION OF

——— HEMOSTATIC FUNCTION

Thfﬂmhlﬂ UTﬂE The ideal laboratory test to evaluate hemostasis

in the bleeding surgical or medical patient should

1 !
@ Ij}'ﬂ E['[T]]Eﬂ] reflect the dynamic status of bleeding and be accurate
and available in real time to enable the physician to

fDrmﬂﬁDn '[|:| ‘ make treatment decisions rapidly. Testing should be

specific for different physiologic mechanisms to target

bﬂt‘fﬂﬂﬂg}'ﬁph_}' Vol. 110, No. 2, February 2010
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Thromboelastography (TEG)

» ..the methods is of more clinical relevance
during surgery than a limited series of tests
who looks only at the first stages of clot
formation..

» as with any form of monitoring, decision
regarding therapeutic intervention should
always be based on clinical ground in addition
to the results of the tests

» Mallett 5V, Cox JA: Thrombelastogr Br J Anaest 1992; 69:307-
i3



» The patterns of changes in shear-elasticity enable

VYV V VY

the determination of the kinetics of clot formation and growth
the strength and stability of the formed clot

the strength and stability of the clot provides information about
the ability of the clot to perform the work of hemostasis

the kinetics determine the adequacy of quantitative factors
available to clot formation



* Data obtained from
thromboelastography in the study of
blood hypercoagulability in surgical
patients.

DE HAYNIN G, WITZ JP, BOURGON,
WEISS AG.

PMID: 13587597 % _
e [PubMed - OLDMEDLINE for Pre1966]
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Table 2. Nomenclature and Reference Values of Thrombelastography (TEG®) and Thrombelastometry (ROTEM#)

TEG®

ROTEM®

Clotting time (period to 2 mm amplitude)

Clot kinetics (period from 2 to 20 mm amplitude)

Clot strengthening (alpha angle)

Amplitude (at set time)
Maximum strength

Lysis (at fixed time)

R (reaction time)

N (WB) 4-8 min

N {Cit, kaolin) 3-8 min

K (kinetics)

N (WB) 14 min

M ({Cit, kaolin) 1-3 min

a (slope between r and k)
N (WB) 47°-74°

M (Cit, kaolin) 55°-78°

A

MA (maximum amplitude)
N (WB) 55—-73 mm

N (Cit, kaolin) 51-69 mm

CL30, CLa0

CT (clotting time)

N (Cit, in-TEM) 137-246 s

N (Cit, ex-TEM) 42-74 s

CFT (clot formation time)

N (Cit, in-TEM) 40-100 s

N (Cit, ex-TEM) 46148 s

a (slope of tangent at 2 mm amplitude)
N (Cit, in-TEM) 71°-82°

N (Cit, ex-TEM) 63°-81%

A

MCF (maximum clot firmness)
N (Cit, in-TEM) 52-72 mm

N (Cit, ex-TEM) 49-71 mm

N (Cit, fib-TEM) 9-25 mm
LY30, LYs0

Clot firmness
Q

MA

TEG Analysis
ROTEM Analysis

MCF

[T {'_f‘ _'F ]

LY

|
|

Coagulation Monitoring: Current Techniques and Clinical

Time

Use of Viscoelastic Point-of-Care Coagulation Devices

[Anasth Analg 2008;106:1366-75)

Michael T. Canter, ND¥*

Christoph K. Hofer, MDD+

Perioperative monitoring of blood coagulation is critical to better understand

causes of hemorrhage, to guide hemostatic therapies, and to predict the risk of |_
bleeding during the consecutive anesthetic or surgical procedures. Point-of-care
P = oY o L~ SRS T+ I ECUR £ NP S, —~



Time On
Pat.ID |
Bample '

10 mm scale

-5

Coagulation Index: +1.78
Normal Range: —3.0 to +3.0

e

P R K ANG a4 ™A G EPL CL30
mm mm mm deg mm sec a/sc 4 “
8.1 8.8 3.8 67.0 66.0 1492 .0 9705.9 Q.0 100.0

10-14 36 53-67 59-68 7195-10625



R time

(reaction time)

* Rtime6-8min
— initiation of the test to the
initial fibrin formation
* intrinsec pathw
e correlated with
— coagulation factors
— aPTT
 changes ™
— LongR
* anticoagulants
* Coagulation factors deficit

— ShortR
* Hypercoagulation N
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K time (reaction time)
— 2-4min
* from beginning of clot
formation until TEG amplitude
reaches 20 mm, (dynamics of
clot formation)
correlated with
— fibrinogen
— PLT
long K
* anticoagulants
* Fibrinogen deficit
short K

* Increased fibrinogen level improve
dPLT function
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o angle

o angle (Clot formation rate)

>50°

angle between the line in the middle of
thromboelastogram and the line

tangential to the developing "body" of
the thombelastogram.

acceleration (kinetics) of fibrin build up
and cross-linking.

— Fibrinogen
— PLT
Reduced
* Fibrinogen deficit
* anticoagulants
Increased
* Increased fibrinogen
* better PLT function (%)
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MA amplitude

50-70 mm
Maximum Amplitude
strength of a clot

-4
— dependent on number and functi?_‘/'
of platelets and its interaction wit ‘%

fibrin (via GP . llb/IlIa)

MA/ 60:
rate of amplitude reduction 60 min.
after MA and represents the stabili
of the clot.
n
Correlated with
— PLT number and function
— fibrin
N
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clot lysis parameters

e Clot lysis index (A,,/MA *100) —— Coagulaton——e———— Fibrinolysis
— Lysis index A
fime Kinetics
* >85% ® | Ko

* Clot lysis time
— (LY 30; LY 60)

— Lysis index at 30 and 60
mins Lysis time

* TEG AUC

Clot strength
(MA)
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TEG® Guided Hemostasis and Blo«

. Treatment Guide

TEG® value Hemostasis state Common treatment
R between 11-14 min 1 clotting factors x 2 FFP or 8 mi/kg7-8.26
R greater than 14 min - 1} clotting factors x 4 FFP or 16 ml/kg1.5.26
MA between 46 -54 mm 1 platelet function .31eg/’kg DDAVP27.11g¢ &
MA between 41 -45 mm 11 platelet function x5 platelet units8.26
MA at 40 mm or less 111 platelet function x10 platelet unitss.26.8.1
< less than 45° 1 fibrinogen level .06 u/kg cryoS
LY30 at 7.5% or greater, C.l. less than 1.0 Primary fibrinolysis antifibrinolytic of choice?5:1
LY30 at 7.5% or greater, C.1. greater than Secondary anticoagulant of
3.0 fibrinolysis choice5.1.15
LY30 less than 7.5%, C.|. greater than 3.0 Prothrombotic state anticoagulant of

choice11.15

R less than 4 min or MA greater than 73 Prothrombotic state artipoa?ql‘.llffl: of

Table 3. Example of a TEG based transfusion protocol

TEG Parameter Level Action

r time Increased FFP

K time Increased Cryoprecdipitate
Alpha Angle Decreased Cryopredipitate
MA Decreased Platelets
Lysis index Increased Antifibrinolytics

Modified from Stahel et al,2° Enriquez et al,22 and Avidan et al.22

Copyright © 2002 Haemoscope Corp. / Patent pending



'I
J

AL

Native after reperfusion

TEG con eparinasi e

]3 / TEG with Heparinase

Protamina 100 mmg

C /—-’;EG after Protamine sulphate 100 mg
¥




Cuvetta Eparinase

Cuvetta Semplice

] ==
d/fac %
2,5k, *3,6"

o0k — 13,2 20— 15




F.
i
20,0

Addition of Buffer
CFT — 1190 sec

Addition of 10 U/mL riF\.
CFT = 367 sec

Addition of 20 U/mL rFv
CFT = 299 sec

Addition of 60 U/mL rFv
CFT = 19S sec

Fisure S, ROTEG output from =aan investisation of the e1
increasing doses of rFVila on the clotting of whole bloo
Patients with severe hemophilia. Reprinted from Ingsersiew
with permission of Lippincott Williarnms Ee Wiilkins.



270 ug/Kg
\mm:
‘\%m
R K MA G
(sec) (sec) (mm) (dynes/cm?)

Control 553 175 53.5 5752.7
Patient Pre rVila (Baseline) 2401 625 700 11666.7
Patient Post 180 yg/Ka tVila 16857 400 755 15408.2
Patient Post 270 yg/Kg rVila 1492 470  76.0 15833.3
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But.....

TEG has not gained universal
acceptance, especially among
hematologists.

The sensibility and sensitivity
of TEG in the identification of
the coagulation abnormalities
are not well defined.

An abnormal trace is not
always associated with
abnormal bleeding and may
resolve spontaneously without

treatment.

Anesthesiclogy

2000; 92:1223-5

© 2000 American Society of Anesthesiologists, Inc.
Lippincott Willams & Wilkins, Inc.

Thromboelastography ™
Past, Present, and Future

chief lnitations ofthe TEG inchde is: (1) nably o
diagnose 1 specific hemostatc lesion; (2) weak correl
ton with specifc assays (prothronubin and activated partil
thromboplastin times); and (3) mabilty to consstently
detect henefits of fractionited blood product Illf‘l”ﬂp}".'j
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Anesthesiclogy

2000; 92 1223-5

2000 American Society of Anesthesiologists, Inc.
Lippincott Williams & Wilkins, Inc.

Thromboelastography™

Past, Present, and Futire

sfusion medicine specialists fecl U
site hemnstasm monitoring could significantly improve
clinical decision-making in patients unclergc-mg SUrgery
. _Vast _majority
TEG" have been descriptive in design and, therefore,
have had a Immited impact on clinical decision-making,.
The next major advance will require a multicenter, inter-

dlﬁ(‘lp]]ﬂﬂﬂ approach to dE:Slgﬂ the smclles needed to es
tabli 1ticlisci

plinary teams do not address these remaining issues, use o
the TEG" in the perioperative period will remain Limit
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Clirr. Dgrds. Flererre.
20015, 27, 8190 REVIEWY

Thrombelastography/thromboelastometry

R. J. LUDDIMNGTOMN Hacrmmuatologyy Iepardrrrernt, Addennbrooke’s Hospital, Cambwidge, TTRK

Conclusion

The TEG™/ROTEM™ has been used for many vears as a
guide to blood product and drug administration during

cardiac and hepatic—ss g T ie —providing a
robust,_Afiexpensive., snapshot of haemostasis at t
bedside, For laboratory use. the need for an anticoagulated
sample haShee stricter controls over sample haoebTme.
The scarch for _a—ginobal assay ol haemostas tinues
and the TES /ROTEM”Y or a derivative of this techno
may provide the answer., or part of the answer. to that
quest. There is more work to be carried out particularly
with regerd to standardization and reagent optimizatioy
before this poesential can be fully evaluated.

anemo sud - 22 settembre 2011



Standardization of 'TThromboelastography:
Values and Challenges

i . ” Semin Thromb Hemost 2010;36:707-711.
MWMeera Chitlur, M. D.," and Jeanne Lusher, WMi1.D.

their reliability. The number of publications in the field of thromboelastography is growing
daly yareas of clinical medicine are targeting the ability of this assayte-evaluate in
al time the process of coagulation and fibrin polymerization. It 1s clear that the methos
ed by different mvesngators differ mgmﬁcantly, and therefore the results are
comparable. IFT5 threte o standardize the assav to-sehteve chinical rclcvancc
This article summarizes th:: EG ROTEM Working Group’s efforts to try and stand-
ardize thromboelastography and the challenges faced i this process. Although this has
been the first effort to standardize this test, it is extremely important to continue this work,
so that we may investigate the usefulness and possible applications of thromboelastography
in evaluating the process of hemostasis.
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Wien Klin Wochenschr (2010) 122 [Suppl 5]: S19-520 Wiener kliniSChe WOChenSChrift
© Springer- \.-"erl ag 2010

Printed in Austria The Middle European Journal of Medicine

Point of care diagnostic: thromboelastometry (ROTEM®)
Thorsten Haas

Department of Anaesthesiology and Critical Care Medicine, Medical University of Innsbruck, Innsbruck, Austria

Neve € has to accept thateventhromboelas-
metry is an artificial system that may not be able to analyse
shear stress or endothelial influence. Additionally, ROTEM
s not demgned to detect disturbances in primary haepds-
tasis; therefore-alternative point-of-care tests-stuch as the mul-
tiplate” or PFA-100" system need to be performed to answer
these questions.
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Wien Klin Wochenschr (2010) 122 [Suppl 5]: S19-S20 = . H
© Springor-Vorlag 2010 Wiener klinische Wochenschrift

Printed in Austria The Middle European Journal of Medicine

Point of care diagnostic: thromboelastometry (ROTEM®)

Thorsten Haas

Department of Anaesthesiology and Critical Care Medicine, Medical University of Innsbruck, Innsbruck, Austria

In sum, the ROTEM dewce offers a fast diagnosis uf ae-
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Perioperative bleeding: The management of

perioperative bleeding

surgical or not surgical... —ecesim

Blood Reviews (2003) 17, | 79185

* surgical bleeding

— failure to control bleeding vessels at the operative side
 surgical technical problem
 surgical technical solution

* non surgical or “haemostatic bleeding”

— failure of the haemostatic pathways
* generalized oozing



Review

Strategies to reduce perioperative blood loss related
to non-surgical bleeding

diffuse bleeding from numerous
tny capillaries. In the following, this type of blood loss
wslmlj;;[bn;fe'rred to as non-surgical blood Toss”
treated mechanically by clippi ggw
it 18 mostly the anaesthetist who is challenged by this

type of bleec fibalance between coagulatic
and fibrific nd a lack or malfunction of placelet

are possible reasons forsuch-noa=surgrcal bleeding.

anemo sud - 22 settembre 2011




Managing critical bleeding in the periop period :
a team — based procedure

*  Dbetter surgical
techniques

— aggressive surgical
/ invasive
approach

— Innovative
technologies

« (CUSA, Cavitron
— fibrin glues

* better understanding of the physiologic
profile performed by anesthesia /
CCM physicians

appropriate resuscitative measures

ad hoc monitoring to understand
the haemostatic derangements

appropriate correction of the
hemostatic defects

* blood components
* drugs

treatment of the underlying cause(s)
« if possible



...to correct the bleeding tendency....or disorders

Diagnosis of the underlying defect
(hopefully)

in vitro testing of efficacy of correct buopeo ot of Ansshsots 200330 7477
of coagulation abnormalities with

2y
ISSN 02635-0215

Review

* blood components

Strategies to reduce perioperative blood loss related
to non-surgical bleeding

e pharmacological agents
— DDAVP
— Antifibrinolytic agents

A. Menzebach*, u. Ca.ssens*, H. Van Aken®, M. Booke¥

» tranexamic acid

» Aprotinin

» Protamine sulphate
» rFVlla

e combination therapy



...to correct the bleeding tendency....or disorders

Diagnosis of the underlying defect

(hopefully)

in vitro testing of efficacy of correction

of coagulation abnormalities with

* blood components

e pharmacological agents
— DDAVP
— Antifibrinolytic agents

»

»

»

»

tranexamic acid
Aprotinin
Protamine sulphate
rkVila

e combination therapy
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Fibrinogen}

Figure 1.

Non-surgical bleeding
i
DDAVP DDAVP {4 pg) ~€160
0 &
FFP, platelets 1 unit FFP ~€60
1 unit platelets ~€300
o P
Antifibrinolytics .'
aprotinin, tranexamic acid Aprotinin (70 mg) ~€220
) : B
AT Il =B0%% AT Il (1000 IU) ~€430
PCC: Quick =>70% PCC (500 1U) ~€230
I &
Factor Xllla Factor Xllla (1250 IU) ~€260
0 :
Factor Vil Factor VIi (4.8 mg) ~€3000
Further treatment remains
symptomatic

Step-by-step approach to the treatment of non-surgical blood loss.




