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Objectifs de la présentation

- Définir et décrire le Prolonged Field Care (PFC)
- Place de la biologie dans le PFC
- Triage

- Optimisation de la PEC prolongée sur le terrain
- « En route care » et biologie
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1/4 environ des morts sont des morts
évitables... aussi bien en milieu civil
20000 19108
15000 80 %
M¢éta-analyse :
10000 29 % 42 études civiles
6500 8 ¢tudes militaires
5000 39% 1985 a 2011
25 %
19 %
0 18 %
civil militaire

Janak, JAMA Surg 2018

@ Nombre de morts Morts évitables
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111 V1 du temps des patients victimes . ere .
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J Trauma. 2007 Dec;
63(6):1338-46;
Preventable or potentially
preventable mortality at a

mature trauma center.
Teixeira PG
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Delay in treatment and error in judgment are the leading causes of
preventable and potentially preventable deaths.
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Kotwal RS, Howard JT, Orman JA,

et al.
JAMA Surg. 2016
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Ihe European guideline on management of L
mejor bleeding and coagulopathy
follewing trauma: fourth edition

Results
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A la lumiere des ces constatations, la
pec d’un traumatisé grave sur le

l. Initial resuscitation and prevention of further bleeding
Minimal elapsed time

Recommendation 1 We recommend that severely in-
jured p.iUenls be transported directly to an appropriate

We recommend that the time elapsed between
injury and bleeding control be minimised. (Grade 1A)
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Concept de Prolonged Field Care

i Clean/Cirty
__Fwd MEDEVAC Line
e Do
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« Field medical care,
applied beyond doctrinal

planning time-lines »

Review of 54 Cases of Prolonged Field
Care.

De Soucy E et al.
J Spec Oper Med. Spring 2017
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Restaurer ’homeostasie /
Assurer la perfusion tissulaire

Controler les VAS / ventiler

Controler la douleur

Anticiper les difficultés
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Prolonged Field Care: Reyond the
“Gulden Hour'
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Travers and al.

Five years of prolonged field care:
prehospital challenges during
recent French military operations
Transfusion 2019
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TABLE 5. MEDEVAC time frame for 46 Alpha
casualties

Median timo from nju-y to Role 2

—TA=NEVAC tima > 120 min

MZDEVAC time > 240 min

tand
organizational issues:
+ Ground tansponaron (N = 4) 2 min [1631]
« Rotary wing (N = 20| 126 min
(10142
Time ‘rem injury 1o take off (rotary wing) R min
[15-42)
Tima or pantof njiry rotary wing) 7 min [1-14]
Fighttme fom MOl o Nala 2 20 mrin
[23-501
« Rotary wing followed by finad wing (N = 11) G156 min
[252-<33)
+ Ground falbbwed by ficed wirg (N - 2) %80 min
[380-C80]
Madian (IOR) fima fram injury o arrival in 5 h[2344)

Role 4 hosoia

Date exprassed es numbar (percartegs) and medan [1ON]
MITF = Medical raatmeant faciliy, QR = imequarle range; MED-
SVAC - madcal evacuator; NTF — medica treatment faciliy,

=0l = point ol injury.
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Travers and al.

Five years of prolonged field care:

prehospital challenges during
recent French military operations
Transfusion 2019
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TABLE 3. Alpha and Bravo casualties: field
tre before Role 2 MTF admission
N = 78; sufficient prehospital available data for N = 56
Hemorthage control

Toumiquet

« Number of ies with T 18 (14.3%)

* Number of oumiquets used 31

* Upper limtlower limb 6/25

* Maedian tourniquet time 90 min

[62-262)

« Casualties with tourniquet 6 (10.7%)
time >120 minutes

Casualties with hemostatic packing* 13 (23.2%)

SAM junctional tourniquet 1(1.8%)

Pelvic binder 13 (23.2%)

Skin suture 2(36%)

Use of urinary catheler for tamponade 1(18%)
of massive epistaxis

Airway or breathing distress 19 (34)

Orotracheal intubation 5 (8.9%)

* Airway obstruction 1(18%)

* Coma 4 (7.1%)

Cricothyroidotomy 1(1.8%)

Chest dressing 7 (12.5%)

Pnet h needle X 3 (54%)
or thoracostomy

Thoracic drainage 3 (54%)

Peripheral intravenous access* 38 (67.9%)

Intracsseous access 3 (54%)

Resuscitation 19 (34%)
FLYP 9 (16.1%)
Red blood cell 4 (7.1%)
Fibrinogen 3 (54%)
Tranexamic acid* 20 (35.7%)
Hypertbonic saline 14 (25%)
Hydroxyethyl starch 6 (10.7%)
Vasopressors 10 (17.9%)

Analgesia*
Paracetamol/nefopam 9 (16.1%)
Morphine (SC and IV)* 29 (51.8%)
Field median dose (mg) 7.5[47-14]
MEDEVAC median dose (mg) 3.5(3-5)
Ketamine (1V) 11 (19.6%)
Median prehospital dose (mg) 50 [20-50]
Midazolam (IV) 7 (12.5%)
Median prehospital dose (mg) 2[2-2

Spine immobilization before MEDEVAC* 10 (17.9%)

Amoxicilin/clavulanic acid * 29 (51.8%)
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"Toumiquet
* Number of casualties with toumiquet
¢ Number of bumiquets used

18 (14.3%)
31

» Casualties with tourniquet
time >120 minutes

6 (10.7%)

Peripheral intravenous access*

38 (67.9%)

Resuscitation
FLYP
Red blood cell
Fibrinogen
Tranexamic acid*
Hyperionic saline
Hydroxyetyl starch

Data expressed a number (percentage) and median [IQR].

* Likely not exhaustively reporied.

IV = intravenous; FLYP = French lyophilized plasma; MEDEVAC
= dical X SC = subct

Vasopressors

3 (5.4%)
20 (35.7%)
14 (25%)
6 (10.7%)
10 (17.9%)
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TABLE 1. Palienl Simple Triage and Rapid Trealmenl
(START) Triage Classification and Focused Assessment with

Sonography in lrauma (FAS1) Ultrasound Results

FAST FAST FAST
START Triage Positive Negalive Inconclusive

YELLOW C 20 O 251 1

5
-~
RED 3 15 2
BLACK 4 47 2
/ Kesults
miersegilan NP mierventlon Ralse-pestitva
START Trugu withap ZFH ours witlin 24 Huurs FAST
FAS™ Ultrasound as an Adunct to Triage Using the
YELLOW 6 10 4

START Mass Casualty Triage System:

Naathew D. Satajniryosr MD. PhD. Amudo Nejandeo Baez MD, MSc &
Aruradha Luke MO
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Impact on medical care
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Renard A, Martinet C et al. Is E-FAST possible and useful on the
battlefield ? A feasibility study during medical courses in hostile

environment (MEDICHOS): preliminary results.
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My OJ, Norvell JG, Subramanian S. Ultrasound
applications in mass casualties and extreme
environments. Crit Care Med 2007 Vol. 35, No. 5

Kimberly H, Stone MB. Clinician-performed
ultrasound during the Boston marathon bombing

mass casualty incident. Ann Emerg Med 2013 62 (2):
199-200

Brooks AJ, Price V, Simms FAST M. on operational
military deployment. Emerg Med J 2005; 22: 263-5
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The utility of base deficit and arterial lactate in
differentiating major from minor injury in trauna
patients with normal vital signs

Lorenzo Falading *, Richard Seert, David Wallace, Todd Anderson,
Kabir Yacav, Shahriar Zebtabchi

Table 2 Comparison of minor versus major injury
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N-1435 Minar injury (n-1193) Majar injury (n-242) p-Value
Blunt 31.8% (115) 35.5% (86) 0.05
Penclraling 42 0% (501) 44.2% (107)

Fall 11.56% (138) 14.5% (35)

Other 11.6% (138) 9.B% (14)

Age (years) 1.5 38.3 =0.04
Gender (male) 80.1% B3.1% 0.28
ED SBF 138 (95% C1: 135 139) 128 (95% CI: 125 132) «0.0n
ED HR 90 (95% CI: B9-¥1) 95 (¥9% LI ¥2—98) 0.01
155 4(95% Ci: £ 5) 21 (952 CI: 20 23) «0.01
Laclale 2.5 (95% CI: 2.3-2.8) 4.2 (95% CI: 3.7-4.7) «0.01
Dase deficit -0.8 (95% CI: —0.61t¢c —1) —£ .4 (95% CI: =3.7t0 -5.1) <0.01
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The utility of base deficit and arterial lactate in
differentiating major from minor injury in trauna
patients with normal vital signs

3 SULN B

Loreazo Falading *, Richard Snert, David Wallace, Todd Anderson,
Kabir Yacav, Shahriar Tebtabchi

ISS
Lactate
Base deficit

4. 2(95%c- 3.7-4.7)
—4.4 (95%/Cl: —3.7 to —5.1)
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Table 3  Vvitals signs major versus minor injury
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Table 5 Vital signs and abhnormal lactate ar base deficit

ma)or Versus minor injury

N=1435 /Maww Minar injury Total Major injury Minor injury Total
Abnormal wac\::/\ S 494 621 806
Normal vitals 891 034 Normal ; LY P £79
Total 242 1193 1435 Total 212 1193 1435
Parameters Value Parameters Value
Sensitivity 41% Sensitivity 76%
Specificity 75% Specificity 48%
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Qu est le plus performant ? Base deficit ou Lacta
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CRITICAL CARE NEDRICINE

Comparison of the Prognostic Significance of Initial
Blood Lactate and Base Deficit in Trauma Patients
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Admission lactate level and the APACHE Il score
are the most useful predictars of prognosis
follawing torso trauma

abmet Keasy® daar™t Nehmes Ayhan Kuro’, Atlils H¥IL Elhan®,
Akl Fame”, Sulwgmen Mo en®

Specifically, an initial lactate >or=4.0 mmol/l substantially
increases the probability of acute-phase death.

Intensive care med 2007. Trzeciak S et al.

P\MS
Survivors  Non-survivors  »° P-value
n % n %
APACHE 37.86 <0.001
<15 37 946 5 200
>15 2 51 20 800
RTS 28.85 =-0.001
<8 2 51 17 &30
=8 37 946 & 320
155 11.81 =0.001
<14 17 43.6 1 40
»14 22 564 24 950
Sl 0.47 0.049
0.9 9 3.1 4 16.0
=09 30 7569 21 840
Lartato 26.34 ~0.001
o 320 B65 ) 4 160
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Il s’agit d’un systéme de biologie
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___ 2 biology : I-stat system

Duree de
conservation
{cartouches)
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Systeme de biologie délocalisée de
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biology : Epoc

Systeme epoc”
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Comrmunity paramedic peint of care
testing: validity and usability of two
commercially available devices

GuANTLE spaaosen

NOT ACCEPTAME
T AN

AGECTIVE WONST
RATINGS

SUS Scorm

Fig. 2 Mean Syssem Usabilty Scale GUS) Scores for the epoc® and | STAT® compared 10 quantiie @anges, acceptabiity ange and adpcive
ratings, Adapted fror “An empiricll evaliason of the Systern Uiabiley Saale” by A Bangor, BT, Kortum, and J T Mille, 2008 ntermnational Jousnal
of Human Compuner ntenaction, M, p. 592 Copyright 2008 by Taylor & ancis Group, LLC

,Q_ PALAIS DES CONGRES
= PARIS 0
e ] ’.-.'.-fb‘, U near” reh Sy’
0k
N o
Mwn | ‘
v a3l
red
-
(3
.’ wn nett
Sy
L5 e
i' b 'Eguprert Bror
.‘ o - BH e Fu
nel
A -
L]
[
an
Dy Ny e I .00 U Ll g
haMg ‘h&’aiw N’:‘l\ lh"o\"
Fpex ISTar




5-6-7 JUIN

URGENCES:? , 2019

'53@" @ i1 L3 i} ' PALM‘ DES CONGRES
v e b e anyg : ." > ."\ !

3 SULN B

Quelle méthode de mesure?

Anaesth Crit Care Pain Med. 2017

L Amencan joumalof ' Med! 2015) 154~ . . . . . .
) Coniowti etal | Ame o of Emergency KREI (D) 10d-1é2 Comparison of capillary and arterial lactate levels in patients with shock.

Collange O
"y
/ .

18 -
il // CAPI values correlated well with
2 / ‘ ARTs values
T
B ALY | — —

¢ 1 ‘L N N N : L M Laczatz Lactate

“ = s : . n u . >2mmol/L >4 mmol/L
ADL ool (rmind) — ‘ -

Pig 1, tegresion linebetween the 2 methods of messsrement of aeria blood Lacate Sansitvicy 098 0.88

o wen wwing the referancy mahad (LI w) sad the BN e { AR DVOKT Spedﬁdry 036 0.79
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Etude retrospective menée entre
2012 et 2015 sur les blessés
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Est ce que le taux d ’hémoglobine peut
guider la réanimation ?

L'administration de concentrés de globules rouges (CGR) apparait raisonnable pour un taux d'hémoglobine < 7 g/dL

10—

e ————

il est proposé de guider la transfusion de CGR sur un objectif d'hémoglobine entre 7 et 9 g/dL

T —
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@ cmns  ReCOMmMandations sur [a réanimation du
choc hémorragique
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Etude rétrospective Irak
558 patients

Est ce que le taux d’hémoglobine peut
prédire la réanimation ?

Table 2. Resulis of Stepwise Logistic Regression Analysis Revealing Variables That Are Independently Predictive of the Need
Tor Massive Transtusion

0Odds ratio 95% CI
LGB (g/dL) 7.7 5.0 119
INR 3.9 35-102
Penerrating, mechanism 2.6 1.4 48

[IGR. hemnglobin; TNR. Inrernarional Narmalized Rariao.

Schreiber J Am Coll Surg 2007
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On-scene 5 6 % Emergency room 60 %
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Mmea12 fma s nsim mes=a, me12 n=9 Me=1ig M= 8)
Injury. 2012 . . . .. . .
Early coagulopathy Coagulopathy occurs very early after injury, before fluid administration, at the site of
in trauma patients: . . . . .
an on-scene and accident. Coagulation and fibrinolytic systems are activated early.
hospital admission e e N . N g s . . .
S,mfy_ The incidence of coagulopathy is high and its severity is related to the injury and not to hypoperfusion.
FEloccard B

B — R


https://www.ncbi.nlm.nih.gov/pubmed/?term=Floccard%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21112053
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Sachant que I'apparition de la
coagulopathie est précoce,
I’administration de facteurs de

W -—w
s N
SIWINN

Ia précocité des froublas da Thémonstase, fréquents en cas d
choc hémomagique, explgque B oécesate dune corechion
rapude. Cette wigence e<t difficilement companble avec le déla

nels qui £ 3joute au délai da dEcongélation du 3 presaip-
tion de PFC deit ainsi itre effsctuée avant l'obtzntion des
résullals de s examens en <as dhémorragie nussive [44].

(We~ws Recommandations sur [a iéanimation du
choc hémorragique
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Fig. 2. Meta-analysis of 30 day/inpatient mortality between hizh and low
plasma:RBC ratios with a cut off at >1:2. Odds ratios are shown with 95%

confid>nce int2rvals.
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ou Ia reprise du saignement. Le diagnostic précoce de la coaqu-
b . : . .

lopathie permet un traitement rapide et pourrait permettre de
réduure les besoins transfusnonnels et d'améliorer le pronostlc Le

U

1A B POCPT [ LabPT

134

121

11 4 Clare et al.
Res Pract Thromb Haemost. 2017 Oct; 1(2): 252-258.
Preclinical evaluation of point-of-care prothrombin time as a

biomarker test to guide prothrombin replacement therapy in
coagulopathic bleeding

Prothrembin time (s)

10 v
0 48.5 37.0 145 104
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Le premier message c’est de

respecter les principes du DC :

arréter I’lhemorragie
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AKE HOME MESSAGE

5-6-7 JUIN

2019

FALAIS DES SONGRES
PARIS

TRIAGE : start / echo / lactates
PFC : lactates / hemoccue (?)

« En route care » : lactates / hemoccue / INR

1/3 des pathologies sont médicales : troponine / palu
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