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Précision de la mesure délocalisée de I’INR pour diagnostiquer la
coagulopathie post-traumatique

RESUME

Contexte : La coagulopathie post traumatique (TIC — trauma-induced coagulopathy) est
fréquente aprés un traumatisme sévere. La détection de cette TIC repose sur des tests de
coagulation conventionnels, comprenant le calcul de ’international normalized ratio (INR).
Des dispositifs ont été¢ développés pour obtenir rapidement I’INR au lit du patient, a partir d’un
¢chantillon de sang total. L’objectif de cette ¢tude était d’évaluer la précision du Coaguchek®
XS Pro pour mesurer I’INR a I’admission a 1’hdpital d’un patient victime d’un traumatisme

sévere.

Méthodes : Nous avons réalisé une étude prospective observationnelle dans un centre d’accueil
des patients traumatisés (« trauma center ») de niveau I. Entre janvier 2015 et mai 2016, chez
98 patients suspects d’une hémorragie aigiie post-traumatique, une mesure de I’INR au lit du
patient sur sang total (POC-INR — « point of care INR », INR délocalis¢) était réalisée de fagon
concomitante aux tests de coagulation conventionnels en laboratoire, déterminant I’'INR sur
plasma (lab-INR). L’agrément entre les deux méthodes pour classer les patients en catégories
d’INR prédéfinies (coagulation normale, TIC modérée et TIC sévere) était évalué a 1’aide du
test kappa de Cohen avec pondération quadratique. La corrélation entre POC-INR et lab-INR
était mesurée avec le coefficient de Pearson. Nous avons également effectué une analyse de

Bland et Altman.

Résultats : L’agrément entre lab-INR et POC-INR était modéré (Kappa = 0,45 [IC 95% 0.36-

0.50]) et la corrélation entre les deux mesures était également médiocre (coefficient de Pearson



=0.44 [IC 95% 0.27-0.59]). Avec I’analyse de Bland et Altman, la différence moyenne (biais)

de ’INR était de 0,22 [IC 95% 0.02-0.42], et I’écart type (précision) des différences de 1,01.

Conclusion : Le dispositif Coaguchek® XS Pro n’est pas fiable pour la mesure délocalisée de
I’INR. Son agrément modéré¢ avec le lab-INR réduit I'utilité de ce type d’appareil chez le patient

traumatisé sévere.

Niveau de preuve : Etude diagnostique, de niveau III.

Mots clés : Coagulopathie post-traumatique ; mesure délocalisée ; international normalized

ratio ; traumatisme sévere.

Liens d’intéréts : Le laboratoire Roche nous a fourni le dispositif Coaguchek® XS Pro et les
bandelettes pour la réalisation de I’étude. Le protocole d’étude, les analyses et 1’écriture du

manuscrit ont été réalisé de facon totalement indépendante.



ABSTRACT

Background: Trauma-induced coagulopathy (TIC) is a common feature after severe trauma.
Detection of TIC is based upon classic coagulation tests including international normalized
ratio (INR) value. Point-of-care (POC) devices have been developed to rapidly measure INR at
the bedside on whole blood. The aim of the study was to test the precision of the Coagucheck®

XS Pro device for INR measurement at hospital admission after severe trauma.

Methods: We conducted a prospective observational study in a French level I trauma center.
From January 2015 to May 2016, 98 patients with a suspicion of a post-traumatic acute
hemorrhage had POC-INR measurement on whole blood concomitantly to classic laboratory
INR determination (lab-INR) on plasma at hospital admission. The agreement between the two
methods in sorting three predefined categories of INR (normal coagulation, moderate TIC and
severe TIC) was evaluated using the Cohen’s kappa test with a quadratic weighting. The
correlation between POC-INR and lab-INR was measured using the Pearson’s coefficient. We

also performed a Bland and Altman analysis.

Results: The agreement between the lab-INR and the POC-INR was moderate (Kappa = 0.45
[95% CI 0.36-0.50]) and the correlation between the two measurements was also weak
(Pearson’s coefficient = 0.44 [95% CI 0.27-0.59]). Using a Bland and Altman analysis, the
mean difference (bias) for INR was 0.22 [95% CI 0.02-0.42], and the standard deviation

(precision) of the difference was 1.01.

Conclusion: POC Coagucheck® XS Pro device is not reliable to measure bedside INR. Its

moderate agreement with lab-INR weakens the usefulness of such device after severe trauma.
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Level of evidence: Diagnostic study, Level-111

Keywords: trauma-induced coagulopathy; point-of-care device; international normalized ratio;

severe trauma

Conflict of interest statement: Roche laboratory provided the Coagucheck® XS Pro device
and strips for the study. Study design, analysis, and writing of the manuscript were performed

independently.
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INTRODUCTION

Trauma-induced coagulopathy (TIC) is a common phenomenon after severe trauma and
is associated with transfusion requirements, risk of complications and mortality (1). Early
detection of TIC is based upon early and repeated monitoring of coagulation using a traditional
laboratory determination of prothrombin time (PT), international normalized ratio (INR),
activated partial thromboplastin time (APTT) platelet counts and fibrinogen (2). Specifically,
elevated INR was associated with death, multiple organ failure, and longer stay in hospital after
severe trauma (3, 4). This parameter also predicted accurately the requirement for red blood
cell transfusion, including massive transfusion, in the context of trauma (5). However, classic
coagulation tests depend on laboratory processing, which are often delayed from the blood
puncture. To overcome these limitations, point-of-care (POC) devices have been implemented
to obtain a bedside assessment of the coagulation status on whole blood using viscoelastic
method or bedside measurement of INR. Hence, POC-INR measurement device may provide a
rapid, repeatable and low-cost measurement of real-time INR. Few studies evaluated POC
devices for the diagnosis of TIC in the trauma bay (6-9). In these studies, POC-INRs were
obtained with significant gain in time compared with laboratory INRs (lab-INR), but their
agreement with lab-INRs and their precision to diagnose TIC differed significantly. None of

these studies used the Coagucheck® XS Pro device after severe trauma.

The aim of our study was to evaluate the precision of INR measurement with POC
Coaguchek® XS Pro device at the admission of severe trauma patients. We hypothesized an

almost perfect agreement between POC-INR measurement and lab-INR measurement.
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METHODS

Study design and patients

We conducted a prospective observational study in a level-1 trauma center (Grenoble
University Hospital, France) from January 2015 to May 2016. The Regional Institutional Ethics
Committee (CECIC Rhone-Alpes-Auvergne, Clermont-Ferrand, IRB file number 2015-03,
approval on January 13, 2015) approved the study design and, given its observational nature,
waived the requirement for written informed consent. The study is recorded in clinicaltrials.gov,

number: NCT02869737.

Inclusion criteria were patients older than 15 years-old admitted into the trauma bay for
a suspicion of post-traumatic acute hemorrhage. Consecutive severe trauma patients were
eligible if they had on admission at least one of the following items: 1) an hemodynamic
instability defined by a systolic arterial blood pressure (SBP) <90 mmHg, 2) an hemodynamic
stability (SBP > 90 mmHg) with the use of vasopressor or fluid therapy > 20 mL/kg, 2) a red
blood cell transfusion before hospital admission, or 3) a specific post-traumatic lesion at high
risk of coagulopathy: traumatic brain injury with a Glasgow Coma Score < 13 before any
sedation, severe chest trauma with first recorded pre-hospital pulse oximetry < 92%, abdominal
injury with positive ultrasonography, penetrating trauma, suspicion of spine injury, suspicion
of pelvic ring fracture, or proximal amputation. Non-inclusion criteria were pregnant women,
or a medical history interfering with the coagulation process (severe hepatic failure, cholestasis,
digestive malabsorption, oral anticoagulation, heparin-based anticoagulation treatment, or fat-

soluble vitamin deficiency).
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Study protocol and data collection

Patients were prospectively included at hospital admission. The following clinical data
were collected: age, sex, vital variables on admission (GCS, SBP, Heart rate, and SpQO),
transfusion requirements, Injury Severity Score (ISS), Sequential organ failure assessment
(SOFA) on day 1, length of stay in intensive care unit (ICU), and in-hospital mortality.
Regarding biological data, blood samples were drawn for central laboratory analysis.
Coagulation assays with citrated-tube were collected to measure prothrombin time (PT) for the
calculation of lab-INR [INR = (PT patient / PT normal) **, ISI: International sensitivity index],
APTT, and fibrinogen concentration. Concomitantly, an independent nurse measured POC INR
from the same blood puncture (POC-INR) with the Coaguchek® XS Pro (Roche laboratory,
Meylan, France) device. POC-INR values were recorded in a case report form (CRF), and were

not transmitted to the physician in charge of the patient.

POC measurements

All measurements were obtained with a unique device to maximize reproducibility. The
POC Coaguchek® XS Pro consists of an amperometric determination of the PT after activation
of the coagulation with human recombinant thromboplastin. Conditions of testing respected
carefully constructor’s recommendations. At the patient’s bedside, whole blood from venous
puncture was used to release a drop (at least 8 ul) on a specific strip, which was inserted into
the hand-sized device to provide POC-INR. ISI of Coaguchek® XS Pro was 1.0. The procedure
was easy-going for any qualified nurse, and very fast (approximately one minute). Two types
of quality control were performed: each strip was tested before use to detect deteriorated strips
and the POC device was itself monitored monthly with a specific control-kit as recommended
by the constructor. These tests were mandatory to perform POC-INR measurements and could

not be overdriven.
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Endpoints

Primary outcome was the concordance in categorical sorting between POC-INR and
lab-INR on admission. INR values were sorted in three categories: 1) normal INR value: INR
< 1.2; 2) moderate TIC: 1.2 <INR <1.5; 3) severe TIC: INR > 1.5 according to Frith et al. (3)
and Peltan at al. (4).

Secondary outcomes were 1) the correlation between POC-INR and lab-INR values, and

2) the characteristics of the trauma population according to their lab-INR category.

Study size
To be clinically relevant, we expected a kappa coefficient equal to 0.95 between POC-
INR and lab-INR. The number of patients to include was set at 100 to obtain a 95% confidence

interval (95% CI) between 0.85 and 0.99.

Statistical analysis

Descriptive statistics included frequencies for categorical variables, and median values
(25th-75th percentiles) for continuous variables. The concordance between POC-INR and lab-
INR in sorting the three pre-defined classes of INR was analyzed using Cohen’s Kappa test
with a quadratic weighting. Using the laboratory measurement as the gold standard, we
performed a linear regression analysis to test the correlation between lab-INR and POC-INR
and calculated the Pearson correlation coefficient. Statistical analysis was performed with the
software STATA 13.1 (Stata Corp®, College Station, TX). Pearson’s coefficients and Kappa
test were presented with their 95% confidence interval (95% CI). Agreement between the two
methods was also assessed by the method of Bland and Altman, calculating the mean difference
(bias, d) with the standard deviation of the differences (precision, s) and the limits of agreement

(d £ 2s).
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RESULTS

Flow chart of eligible patients and reasons for non-inclusion are presented in Figure 1.
Within the study period, 98 severe trauma patients were considered for final analysis with no
missing data on the primary outcome (complete case analysis). Patient’s characteristics are
presented in Table 1. Median lab-INR was 1.2 [1.1-1.3], with 46 patients with normal
coagulation state, 35 patients with moderate TIC, and 17 patients with severe TIC.
Characteristics of the study population according to their lab-INR category are presented in
Table 1. The agreement between the POC-INR the lab-INR in sorting the three predefined
classes of INR was moderate with a kappa equal to 0.45 [95% CI 0.36-0.50] (Table 2). The
correlation between POC-INR values and lab-INR values was weak with a Pearson’s
coefficient equal to 0.44 [95% CI 0.27-0.59] (Figure 2). Using Bland-Altman analysis, the
overall mean difference (bias, d) was 0.22 [95% CI 0.02-0.42], and standard deviation of the
differences (precision, s) was 1.01. Figure 3 presents the limits of agreement (d = 1.96 s, from

-1.76 to 2.20).
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Table 1: Characteristics of the whole study population and according to their coagulation

status on admission. Normal coagulation status was defined by a laboratory INR (lab-INR) <

1.2, moderate trauma-induced coagulopathy (TIC) by 1.2 <lab-INR <1.5, and severe TIC by

a lab-INR > 1.5.

Lab-INR < 1.2

Lab-INR [1.2-1.5

Lab-INR > 1.5

Total population

Variables n = 46 patients n = 35 patients n =17 patients  N= 98 patients
Age, years 42 [30-55] 41 [22-55] 44 [35-48] 42 [27-55]
Male, n (%) 41(89) 34 (97) 17 (100) 92
Blunt trauma, n (%) 40 (87) 33 (94) 13 (76) 86
Patients with pre-hospital fluid therapy > 20 ml/kg, n (%) 24 (52) 18 (51) 11 (65) 53
Patients with pre-hospital RBC transfusion, n (%) 1(2) 2 (6) 3 (18) 6
Patients with pre-hospital mechanical ventilation, n (%) 10 (22) 17 (49) 11 (65) 38
First recorded pre-hospital pulse oximetry (SpO2), % 96 [92-98] 94 [87-97] 48 [0-96] 96 [89-98]
Patients with first recorded SpO2 < 92%, n (%) 9 (20) 10 (29) 3 (18) 22
Vital variables on admission
Heart rate, Beats/min 80 [70-105] 93 [70-110] 95 [75-100] 89 [10-105]
Systolic arterial blood pressure, mmHg 120 [110-140] 120 [110-135] 90 [75-110] 120 [103-140]
SBP <90 mmHg, n (%) 49 4 (11) 11 (65) 19
Glasgow Coma Scale before sedation 15 [12-15] 11 [6-15] 3 [3-14] 14 [6-15]
Patients with GCS < 13, n (%) 12 (26) 18 (51) 10 (59) 40
Patients with vasopressor on admission, n (%) 20 (43) 18 (51) 16 (94) 54
Positive Focused Assessment Sonography for Trauma, n (%) 12 (26) 15 (43) 10 (59) 37
POC INR on admission 1.0 [1.0-1.1] 1.1[1.1-1.2] 1.3 [1.2-1.4] 1.1 [1.0-1.2]

Laboratory coagulation variables on admission
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Prothrombin time (PT), %

92 [87-100]

INR  1.1[1.0-1.1]

Activated partial thromboplastin time (APTT), sec

Fibrinogen concentration, g/L.

Patients with RBC transfusion within 24 hours, n (%)

Patients with FFP transfusion within 24 hours, n (%)

Injury Severity Score (ISS)

Sequential organ failure assessment (SOFA) at day 1

Length of stay in ICU. days

In-hospital mortality. n (%)

28.8 [27.2-

31.4]

2.7[2.4-3.0]

3(7)

12

25 [14-29]

3 [0-5]

5[2-10]

3(7)

72 [70-77]

1.2[1.2-1.3]

30.8 [29.8-33.7]

2.2 [2.0-2.6]

5(114)

309

25 [13-38]

5 [0-7]

8 [3-14]

5(14)

45 [40-53]

1.8 [1.6-2.0]

50.5 [37.1-

57.5]

1.41.0-1.6]

12 (71)

11 (65)

34 [25-43]

8 [5-10]

1[1-10]

8 (47)

79 [70-92]

1.2 [1.1-1.3]

30.8 [28.6-35.4]

2.3[2-2.8]

20

25 [16-34]

410-7]

5[1-12]

Data are median (25th-75th percentiles). FFP:
Score; RBC: red blood cell

fresh frozen plasma; ICU: intensive care unit; ISS: Injury Severity
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Table 2: Concordance between the laboratory INR (lab-INR) and the point-of-care INR (POC-
INR) in sorting three INR categories: normal INR (INR <I1.2). moderate trauma-induced
coagulopathy (TIC) (1.2< INR <1.5). and severe TIC (INR >1.5). Bolded values represent the

number of patients accordingly classified by both methods.

lab-INR <1.2 1.2<1ab-INR <1.5 lab-INR >1.5 Total
POC-INR <1.2 40 24 2 66
1.2 <POC-INR <1.5 4 11 11 26
POC-INR >1.5 2 0 4 6
Total 46 35 17 98

Values are numbers. INR: international normalized ratio; lab: laboratory; POC: point-of-care
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Figure 1: Flow chart of the study population

n = 196 patients

Consecutive patients eligible within the study period >

- Unavailability of the POC device : n =21 patients

--------------------- - Technical failure: n = 42 patients

- Measurement not performed: n = 35 patients

Patients with POC-INR measurements

n = 98 patients

POC-INR
<12
n = 66 patients

Lab-INR

Lab-INR

Lab-INR
>1.5
n = 2 patients

POC-INR
12-14
n = 26 patients

Lab-INR

Lab-INR
<12
n = 4 patients

Lab-INR
>1.5
n =11 patients

POC-INR
>1.5
n = 6 patients

Lab-INR

Lab-INR
<12
n =2 patients

Lab-INR
12-14
n = 0 patient

Lab-INR
>15
n =4 patients
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Figure 2: Scatter plot of point-of-care INR values (POC-INR, Y-axis) against laboratory INR
measurements (lab-INR, X-axis) for the 98 patients. The correlation between these values was
weak with a Pearson’s coefficient equal to 0.44 [95% CI 0.27-0.59]. The dash-line represents

the ideal linear relationship between the two methods.
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Figure 3: Bland and Altman plot. The difference between the laboratory INR (lab-INR) and
the point-of-care INR (POC-INR) is plotted against the mean of lab-INR and POC-INR for 98
paired measurements in the study. For each data point, the mean value [(lab-INR + POC-

INR)/2] is on the x axis and the difference (lab-INR — POC-INR) on the y axis.

10 -

Lab-INR - POC-INR

(Lab-INR + POC-INR) / 2
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DISCUSSION

Early diagnosis of TIC at hospital admission is part of the global medical strategy for
the management of severe trauma patients. Using a POC-INR measurement device at the
bedside, we found a moderate agreement between this POC method and the classic laboratory
determination of INR. The correlation between these two methods was not acceptable and the
precision of POC-INR was poor. Taken together, these findings challenged the usefulness of
this POC-INR measurement device to diagnose TIC at the bedside.

POC-INR devices were originally implemented to monitor patients with oral
anticoagulation by vitamin-K antagonist (10-15). Potential utilization have been extended to
monitor coagulation state in the operating room (16), in the military setting (17), in emergency
departments (18), and in the pre-hospital field (19). From the severe trauma standpoint, the
main interest of a bedside INR assessment lies in early diagnosis of trauma-induced
coagulopathy. Bedside and real-time measurement of the INR would allow physicians to
individualize hemostatic treatment while avoiding futile transfusion of coagulation factors.
Despite encouraging preliminary reports, our study showed poor precision of POC-INR to
estimate lab-INR. Indeed, its agreement and its correlation with lab-INR were not sufficient for
clinical use. Our results are inconsistent with a previously reported correlation between lab-
INR and POC-INR using the INRatio Monitoring-System (Hemosense, Milpitas, CA) in severe
trauma patients but are consistent with results obtained with the Hemochron Signature Elite
device (International Techidyne Corporation, Edison, NJ) in the context of acute hemorrhage
and with another POC-INR device after severe trauma (8). To our knowledge, our study is the
largest prospective cohort of severe trauma patients that evaluates a POC-INR device at hospital
admission. Methodological factors could explain the disagreement between POC-INR
measurements and laboratory values. The POC device uses whole blood and is calibrated for

normal hematocrit and platelet counts, whereas lab-INRs are measured on plasma. After severe
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trauma, fluctuations of hematocrit or platelet counts are susceptible to interfere with POC
measurements. In the laboratory, the use of platelet-depleted plasma through centrifugation
decreases inter-individual differences induced by changes in platelet count. These
considerations on pre-analytical technique may account for moderate agreement between the
two methods. Another explanation may be the influence of fluid resuscitation on blood
composition after severe trauma. The use of crystalloids or macromolecules for fluid loading
contributes to the modification of blood in resuscitated patients and may affect the precision of
the POC method.

We acknowledge several limits of our study. First, few patients presented with severe
acute traumatic coagulopathy and the concordance between the POC device and the laboratory
would be of interest in a more diverse trauma population. Second, a low proportion of eligible
patients were finally analyzed. Reasons for exclusion are detailed in figure 1 and our cohort
could not be considered as consecutive. However, we experienced technical failure with the
POC device and its frequent calibration limits the availability of the device 24/7. Third, the
definition of TIC was based upon INR measurements, which might not reflect all aspects of
coagulation impairment related to trauma, like platelet dysfunction or fibrinolysis. Although
our study disqualifies the use of POC-INR to assess coagulation process after severe trauma,
we think that viscoelastic methods are more comprehensive and we encourage the development
of such bedside assessment in severe trauma.

In conclusion, POC INR device was not sufficiently reliable to promote its use in the
trauma bay for bedside INR measurement. Poor agreement between this technique and the
classic laboratory test may compromise the diffusion of such device for the management of

severe trauma patients.
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CONCLUSION

THESE SOUTENUE PAR : MISTRAL Thomas

TITRE

Precision of point-of-care international normalized ratio

measurement to diagnose trauma-induced coagulopathy

CONCLUSION

Trauma-induced coagulopathy (TIC) is a common feature after severe trauma. Detection
of TIC is based upon classic coagulation tests including international normalized ratio
(INR) value. Point-of-care (POC) devices have been developed to rapidly measure INR
at the bedside on whole blood. The aim of the study was to test the precision of the
Coagucheck® XS Pro device for INR measurement at hospital admission after severe
trauma.

We conducted a prospective observational study in a French level I trauma center. From
January 2015 to May 2016, 98 patients with a suspicion of a post-traumatic acute
hemorrhage had POC-INR measurement on whole blood concomitantly to classic
laboratory INR determination (lab-INR) on plasma at hospital admission. The
agreement between the two methods in sorting three predefined categories of INR
(normal coagulation, moderate TIC and severe TIC) was evaluated using the Cohen’s

kappa test with a quadratic weighting. The correlation between POC-INR and lab-INR



was measured using the Pearson’s coefficient. We also performed a Bland and Altman

analysis.

The agreement between the lab-INR and the POC-INR was moderate (Kappa = 0.45
[95% C1 0.36-0.50]) and the correlation between the two measurements was also weak
(Pearson’s coefficient = 0.44 [95% CI 0.27-0.59]). Using a Bland and Altman analysis,
the mean difference (bias) for INR was 0.22 [95% CI 0.02-0.42], and the standard
deviation (precision) of the difference was 1.01.

POC Coagucheck® XS Pro device is not reliable to measure bedside INR. Its moderate

agreement with lab-INR weakens the usefulness of such device after severe trauma.
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ANNEXE I : Avis favorable du comité d’éthique

Comité d’Ethique des Centres d’Investigation Clinique
de l'inter-région Rhéne-Alpes-Auvergne

Dr Christian Dualé Dr Jean-Luc Cracowski Dr Behrouz Kassai Pr Hervé Decousus

Chair Chair CIC Lyon CIC Saint Etienne
Centre de Clermont-Ferrand Centre de Grenoble bk@upcl.univ-lyon1.fr cic@chu-st-etienne.fr
IRB n°00005891 IRB n°00005921 Tél. 04723572 31 Tél. 0472 12 08 26

cduale@chu-clermontferrand.fr Fax 0477 1278 20
Tél. 04.73.17.84.18

Fax 04.73.17.84.12

cic@chu-grenoble.fr
Tél. 04 76 76 92 60
Fax 0476 76 92 62

Centre d'Investigation Clinique

!nserm

Institut national
de la santé et de la recherche médicale

CLERMONT-FERRAND

Clermont-Ferrand, le 15/01/2015
Cher Monsieur,

Nous vous prions de prendre connaissance de 1’évaluation de votre projet présenté au CECIC
en date du 13/01/2015. Cette décision a été rendue apres revue de votre projet selon la loi
Frangaise sur la Recherche Biomédicale [1] et la déclaration de Déclaration d'Helsinki de
'Association Médicale Mondiale [2].

[1] Chapitre Ier du titre II du livre Ier de la premiére partie du Code de la Santé Publique relatif aux recherches biomédicales.
[2] Déclaration d'Helsinki de 1'Association Médicale Mondiale. Principes éthiques applicables aux recherches médicales sur des sujets
humains [http://www.wma.net/f/policy/b3.htm].

Avec nos sentiments les meilleurs.

Dr Christian DUALE, Médecin Délégué Pr Claude DUBRAY, Médecin Coordonnateur

B—

=

Date de la réunion

13/01/2015

N°IRB

5891

Membres présents

Aumeran C, Bernard L, Dubray C, Gerbaud L, Gouby G, Guttmann A, Mourgues C,
Mulliez A, Ouchchane L, Pereira B, Pickering G.

Membres excusés

Abergel A, Durando X, Langlois J (expertise écrite), Richard R, Sautou V.

Expertise extérieure

NA

Titre du projet soumis

Evaluation du Coagucheck comme moyen précoce de diagnostic de la
coagulopathie chez le patient traumatisé.

Porteur du projet Bouzat P.

N° de dossier IRB 2015-03

Service Pole Anesthésie-Réanimation
CHU de rattachement | Grenoble

Autres destinataires CECIC
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Notes :

1. Le Comité retient le caractére observationnel de I’étude, sur la seule base que
I’analyse de I'INR par Coagucheck sera réalisée a partir de « fonds de tube » ne
nécessitant pas de prélévement de sang supplémentaire en volume conséquent.
Toutefois, les arguments exposés au chapitre 10 sont inexacts, car d’une part on ne
peut dire qu’il n’y a pas de prélévement supplémentaire stricto sensu, et d’autre part
I’analyse de I'INR par Coagucheck n’est pas une pratique usuelle ou recommandée.
Par ailleurs, il conviendra de vous assurer que la maintenance de I’appareil suit les
procédures recommandées en France.

2. L’information semble un peu longue et complexe pour le contexte, et pourrait étre un
peu simplifiée.

Commentaires d’ordre méthodologique (facultatif) :

- R?est un coefficient de détermination.

- Compte tenu des développements possibles des résultats de 1’étude (prise de décision
plus précoce), il est sans doute préférable de retenir sans a priori 'INR comme critére
de jugement principal (mesuré selon les deux méthodes), en prévoyant toutes les
analyses utiles dans ce type d’étude (Bland & Altman, corrélation, Ss-Sp, ROC, biais,
seuils de décision...).

- S’il y a deux mesures réalisées par patient, prévoir d’introduire le facteur temps dans
les analyses, voire de réaliser deux analyses séparées.

Recommandations « Informatique et Libertés »

Non applicable : autorisation déja obtenue et conforme

Pas de nécessité de déclaration de fichier nominatif

Déclaration simple de fichier nominatif X

Demande d’autorisation + avis du CCTIRS

RBM / CEB : non applicable (méthodologie de référence)

Décision du CECIC

Validé X

Réserves de modifications a soumettre au CECIC

Réserves majeures en termes d’éthique

Reclassement en recherche biomédicale (RBM) = avis CPP requis

Reclassement en collection d’échantillons biologiques (CEB) - avis CPP requis

Reclassement en recherche sur les soins courants = avis CPP requis

En cas de publication de ce travail, voici une suggestion de formulation pour attester de
I’obtention de 1’avis favorable du CECIC Clermont-Ferrand :

« Un avis éthique consultatif favorable a été obtenu le 15/01/2015 (CECIC Rhone-Alpes-
Auvergne, Clermont-Ferrand, IRB 5891) ».

« Study ethics approval was obtained on 15 January 2015 (CECIC Rhone-Alpes-Auvergne,
Clermont-Ferrand, IRB 5891) ».



ANNEXE II : Fiche technique d’utilisation du Coaguchek® XS Pro

[Fiche Technique
Coagucheck Xs Proe wslachoca
Mesure de I'INR et du TQ sur sang total capillaire mu &"“
S O7/00 7 Rédaction : A Baron
Date : 07/02/2014 Validation -
Diffusion :

Points essentiels a retenir

Le Temps de Quick est le temps de coagulation d'un plasma citraté déplaquetté aprés adjonction de
thromboplastine et de calcium. Il explore une partie des facteurs de coagulation : I, V, VIL X.

11 doit étre rendu en % : la transformation des secondes en % est réalisée par chaque laboratoire en se référant
a une droite de conversion spécifique aux réactifs utilisés.

L'INR (International Normalized Ratio), réservé a la surveillance des traitements AVK, est calculé comme
suit :

! ISt
INR o ( Tquh'?.nl )
TQTémm'n Avec -

. TQP““GM : le temps de Quick mesuré pour le plasma du patient a tester ;

o TQrcimcin - 1e temps de Quick témoians (TP = 100 %) ;

o 151 - rindice de sensibilité international spécifique du réactif thromboplastine utilisé.
Systeme Coagucheck XS Pro
C’est un systéme de détermination électrochimique du temps de Quick ou de la valeur INR aprés activation
de la coagulation avec de la thromboplastine humaine recombinante — Ce test est réalisé sur sang total

c g
Résultats rendus validé pour Ht entre 25 % et 55 %

Conduite a tenir — fonctionnement

lancettes longues > a 2 mm

Pour lancettes spécifiques ’
coagucheck 3 positions (1 : pm——
Longuenr=13/2 1=1.8/3 _—
L=23)
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Réalisation du test :

Appuyer sur Test patient
2 choix

—> clavier pour entrer le nom du patient
—> scan : passer 1'étiquette code barre du patient devant le scanner situé

sur le coté du coagucheck

Insérer la bandelette. Lors d'une premiére utilisation 1’appareil
demande d’insérer la puce. Vérnfier que le numéro de la puce
correspond a celui noté sur le pot.

Piquer le doigt et déposer le sang sur le coté de la bandelette ou au
centre de celle-ci. Le sang remonte par capillarité jusqu’a la zone de
lecture. La quantité de sg doit étre > ou = a Sul. Le sang doit étre
déposé dans les 180 secondes qui suivent I'insertion de la bandelette

(décompte sur I’appareil).

PR

- B

Le résultat est rendu dans 1'unité choisie (réglages de 1appareil)

Menu Princ

08.01.2014

Antériorité des résultats : elle peut étre consultée en appuyant sur « Examen résultats »
Les résultats sont retrouveés soit grace a 1'Id du patient (n® d’entrée) ou a son nom.

Nettoyage par essuyage avec produit désinfectant de type Aniosurf ®
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ANNEXE III - Physiopathologie de la coagulopathie post-traumatique

(TIC, « trauma induced coagulopathy »)

Classiquement, la TIC était décrite comme la résultante d’une perte et d’une
consommation des facteurs de la coagulation au niveau du site hémorragique ; associé¢ a une
hémodilution, une hypothermie liée a la réanimation, et une acidose liée au choc.

Récemment, les avancées sur la physiopathologie de la TIC mettent en exergue une voie
endogene spécifique, activée trés précocement apreés le trauma ; avant toute intervention
thérapeutique. Il s’agit d’un processus multifactoriel, mettant en jeu des voies interdépendantes,
aboutissant a un phénotype de coagulopathie post-traumatique.

L’activation de la voie de la protéine C semble étre la principale responsable de la TIC.
Habituellement, la protéine C a un réle physiologique d’inhibition de la coagulation. Les
dommages tissulaires associés a 1I’hypoxie entrainent une activation endothéliale qui augmente
I’expression de la thrombomoduline a la surface endothéliale. La thrombomoduline s’associe a
la thrombine, et au récepteur de la protéine C pour former le complexe thrombine-
thrombomoduline (TTM). La protéine C est alors fixée a son récepteur a la surface endothéliale
et activée par le complexe TTM adjacent (5 a 20 fois I’activité normale). Elle inactive les
facteurs V et VIII, aboutissant a une réduction de formation de la thrombine (et de facteur X).
De plus, elle vient se fixer au plasminogen activator inhibitor de type 1 (PAI 1), entrainant une
diminution de son effet inhibiteur sur le tissular plasminogen activator (tPA). Ceci entraine
donc un relargage massif de plasmine avec une hyperfibrinolyse du caillot et une diminution
des stocks de fibrinogéne.

Par ailleurs, il existe aussi une dysfonction plaquettaire présente immédiatement apres
le traumatisme et indépendamment de la spoliation plaquettaire. Le mécanisme spécifique est

inconnu, mais impliquerait un phénoméne de sidération plaquettaire, secondaire a une
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stimulation massive lors du trauma. Cette période réfractaire pourrait durer jusqu’a 24 heures
apres le trauma.

Une dysfonction endothéliale est également incriminée lors de la TIC. On observe des
lésions endothéliales d’origine multifactorielle, a la fois directement liées aux dommages
tissulaires et aussi secondaires a I’inflammation (notamment via le TNF alpha), a
I’hypoperfusion, et a I’hyperactivation sympathique. Ces Iésions endothéliales s’accompagnent
d’une dégradation du glycocalyx endothélial dont certains composants sont anticoagulants,
avec un phénomene d’autohéparination. De plus, ces 1ésions s’associent a une hyperfibrinolyse
secondaire a la dégranulation de corps de weibel palade qui contiennent en particulier du tPA.

Il faut noter que la déplétion en fibrinogéne occupe un rdle central dans la
physiopathologie de la TIC. Il s’agit du produit final de la cascade de coagulation, qui assure la
cohésion du caillot. Dans les traumatismes séveres, 1’hypofibrinogénémie s’associe a des
saignements importants, aux besoins transfusionnels ainsi qu’a la mortalité.

La sévérité de la TIC est fortement majorée par des facteurs environnementaux. Ils sont
pour la plupart iatrogenes, liés a la réanimation du choc hémorragique, et associent
hémodilution, hypothermie, et acidose.

Enfin, des facteurs de susceptibilité individuelle liés a 1’age, aux comorbidités, a la prise
de traitements interférant avec la coagulation, ou au patrimoine génétique du patient pourront

aggraver le phénotype de coagulopathie post-traumatique.
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