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The use of video laryngoscopy outside the
operating room: A systematic review

Emma J. Perkins'*, Jonathan L. Begley'2, Fiona M. Brewster®, Nathan D. Hanegbi’,
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64 studies

Conclusion

Ultimately, our results suggest that the use of VL outside the OR has increased in recent years,

and particularly through the COVID-19 pandemic. The early use of VL is recommended in

: '

- : most published clinical practice guidelines and is unanimously recommended for manage-
- 12 I|i1tervent|onal 38_Observatlonal ment of COVID-19 intubations. It appears that VL is likely to improve glottic view and
14 Clinical studies the use of studies the use of VL
practice VL outside the outside the operating . ; : ; ; ;
guidelines operating room - decrease incidence of oesophageal intubations; however, it remains unclear as to how this con-
tributes to first-pass success. Within the limitations of our research, we found that VL has yet

to show significant improvement in overall intubation success or clinical outcomes such as
mortality outside the OR. More directed research is required to further characterise the use of
VL outside the OR, the type of blade used and the clinical outcomes associated with its use.

Fig 1. PRISMA flow diagram of studies identified, screened and included in this review.
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single US academic hospital.

Table 2. Treatment Effect on the Primary and Secondary Outcomes 4413 Surgical ;{ cedures in 419

patients included in analysis

Table 2. Treatment Effect on the Primary and Secondary Outcomes

Video laryngoscopy Direct laryngoscopy Treatment effect estimate

Outcome (n = 4413) (n = 4016) (95% C1)* Pvalue®
Primary outcome
Intubation attempts per patient, No. (%)

1 4336 (98.3) 3710(92.4)

2 70(1.6) 277 (6.9)

0.20 (0.14-0.28)" <.001
3 3(0.07) 27 (0.67)

>3 4(0.09) 2(0.05)

Findings In this cluster randomized trial including 8429 surgical procedures in 7736 patients, more than 1intu-

bation attempt was required in 1.7% of patients randomized to receive video laryngoscopy. More than 1intuba-

tion attempt was required in 7.6% of patients randomized to receive direct laryngoscopy.
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Analysis 4.1. (Continued)

Analysis4.1. Comparison 4: VL versus DL (all devices combined), Outcome 1: Failed intubation Analysis 4.1. (Continued)
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Analysis 4.4. Comparison 4: VL versus DL (all devices combined), Outcome 4: Oesophageal intubation

Total (95% CI) 3143 2625 100.0% 0.47 [0.29, 0.77] ’
Total events: 37 85

Heterogeneity: Tau? = 0.22; Chi2 = 28.44, df = 24 (P = 0.24); I = 16% 0005 01 10
Test for overall effect: Z = 3.01 (P = 0.003) Favours VL Favours DL

Analysis 4.2. Comparison 4: VL versus DL (all devices combined), Outcome 2: Hypoxia

Total (95% CI) 2870 2564 100.0% 0.61 [0.44, 0.85] ’
Total events: 110 169

Heterogeneity: Tau? = 0.13; Chi? = 25.64, df = 17 (P = 0.08); I = 34% 0.005 0.1 10 200
Test for overall effect: Z =2.92 (P = 0.003) Favours VL Favours DL

Hansel et al. Cochrane Database Syst Rev. 2022
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Can J Anesth/] Can Anesth (2021) 68:546-565
https://doi.org/10.1007/s12630-020-01908-w

REVIEW ARTICLE/BRIEF REVIEW

Comparison of videolaryngoscopy and direct laryngoscopy
for tracheal intubation in obstetrics: a mixed-methods systematic
review and meta-analysis

VLS DL Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Arici et al, 2014 40 19.5% 1.00 [0.93, 1.07]
Blajic et al, 2019_C-MAC 60 28.2% 1.04 [0.97, 1.11]
Blajic et al, 2019_KVL 59 28.0% 1.00 [0.92, 1.09]
Toker et al, 2019 50 24.3% 1.04 [0.97, 1.11]

Total (95% CI) 209 100.0% 1.02 [0.98, 1.06]
Total events 204
Heterogeneity: Chi? = 1.08, df = 3 (P = 0.78);

Test for overall effect: Z = 1.06 (P = 0.29) 1 L1

Favours DL Favours VLS

Mean Difference Mean Difference
SD Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
14.92 40
7 60
Blajic et al, 2019_KVL 9 59
Toker et al, 2019 . 5.2 50

Total (95% CI) 209 100.0% 1.20 [-6.63, 9.04]
Heterogeneity: Tau? = 59.79; Chi® = 55.65, df = 3 (P < 0.00001); I = 95%

Test for overall effect: Z = 0.30 (P = 0.76) -10 0 10

Favours VLS Favours DL

Howle et al. Can J Anesth. 2021



Analysis 1.1. Comparison 1 Indirect videolaryngoscope vs conventional laryngoscope
for intubation of children, Outcome 1 Unsuccessful or more than 2 intubation attempts.

Indirect laryn- Direct laryngoscopy
goscopy

N Mean(SD) N

Study or subgroup
Mean(SD)

Total *** 400 398
Heterogeneity: Tau?=42.4; Chi*=114.1, df=11(P<0.0001); 1*=90.36%
Test for overall effect: Z=2.61(P=0.01)

Test for subgroup differences: Chi?>=3.07, df=1 (P=0.22), 1>=34.76%

Indirect laryngoscopy

-40

Mean Difference Weight Mean Difference

Random, 95% ClI Random, 95% Cl

\
‘ S 5.49[1.37,9.6]

40 Direct laryngoscopy

Abdelgadir et al. Cochrane Database Syst Rev. 2017



The NEW ENGLAND JOURNAL of MEDICINE
étude multicentrique, randomisée sur un
ratio 1/1 qui pour des raisons évidentes
n‘est pas menée en double aveugle

ORIGINAL ARTICLE

Video versus I_)HECt Laryl.lgoscopy for population concernée est Nord-Américaine, répartie
Tracheal Intubation of CI‘IUCEIHY Il Adults sur 17 sites dans 11 hépitaux (7 services d’urgences et
M.E. Prekker, B.E. Driver, S.A. Trent, D. Resnick-Ault, K.P. Seitz, D.W. Russell, 10 services de réanimation)

AUGUST 3, 2023

Subgroup Video Laryngoscope  Direct Laryngoscope Absolute Risk Difference (95% CI)
100+ no. of events/total no. (36) percentage points
. Overall 600/705 (85.1) 504/712 (70.8) —-—
90 Video laryngoscope Location in hospital
85.1 Emergency department 425/495 (85.9) 352/493 (71.4) —
— 804 Intensive care unit 175/210 (83.3) 152/219 (69.4) —a
0
= Body-mass index
o 704 70.8 <30 402/468 (85.9) 3431483 (71.0) —-—
Iv] Direct | =30 179/217 (825) 155/216 (718) —
S 604 Irect laryngoscope Traumatic injury
° Yes 151/171 (88.3) 114167 (68.3) —
g 504 No 449/534 (84.1) 390/545 (71.6) —a—
£ Anticipated difficulty of intubation
L 404 Easy 206/232 (88.8) 172/223 (77.1) —a
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S 30 Difficult 51/67 (76.1) 30/62 (48.4) —_—
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Figure 1. Cumulative Incidence of Successful Intubation on the First Direet Laryngoscope Better Video Laryngoseope Better
Attempt.
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CHEST 2025; 167(5):1408-1415

Video vs Direct Laryngoscopy for ) Check orptes

Tracheal Intubation After Cardiac Arrest

A Secondary Analysis of the Direct vs Video Laryngoscope Trial

Sur 1417 patients, 113 avec arrét cardiaque

Video laryngoscope
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Results: Among adults undergoing tracheal intuba-
tion after experiencing cardiac arrest, use of video
laryngoscopy increased the incidence of successful
intubation on the first attempt by 18.7% and short-
ened the mean duration of laryngoscopy by 50.0
seconds compared with use of direct laryngoscopy.

= CHEST We conducted a secondary analysis of the DEVICE trial.
The DEVICE trial was a randomized controlled study

that enrolled adults who were critically ill undergoing

intubation at 17 sites in the Pragmatic Critical Care
Research Group, including 7 EDs and 10 ICUs.” All

TABLE 2 | Qutcomes

Video Laryngoscope

Direct Laryngoscope

Absolute Risk Difference or

Qutcome Group Group Mean Difference (35% CI) P Value
Overall
No, of patients 48 65 NA NA
Successful intubation on the first 40 (83.3%) 42 (64.6%) 18.7 (1.2-36.2) .03
attempt
Duration of laryngoscopy, s 48.0 (37.3) 98.0 (122.4) -50.0 (-86.8 to -13.3) .004
Grade I view 34 (70.8%) 30 (46.2%) 24.7 (5.2-44.2) .01
Death
By1lh 11 (22.9%) 24 (36.9%) -14.0 (-32.5 to 4.5) cilil
By ICU discharge 33 (68.8%) 45 (69.2%) -0.5(-18.2 t0 17.3) .96
By 28 d 35 (72.9%) 46 (70.8%) 2.1 (-16.4 t0 20.7) .80
Among those who did not receive sedation
No. of patients 24 28 NA NA
Successful intubation on the first 21 (87.5%) 16 (57.1%) 30.4 (7.8-53.0) .02
attempt
Duration of laryngoscopy, s 44.4 (40.6) 111.1 (115.4) -66.7 (-15.4 to -118.0) .006
Death
Bylh 8 (33.3%) 20 (71.4%) -38.1 (-63.3 to -12.9) .006
By ICU discharge 18 (75.0%) 27 (96.4%) | -21.4 (-40.1to -2.8) .02
By 28 d 20 (83.3’%) 27 (96.4%) -13.1(-29.5t0 3.3) 11
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Analysis 3.2. Comparison 3: Channelled VL versus DL, Outcome 2: Hypoxaemia

Total (95% CI) 985 981 100.0% 0.25[0.12, 0.50] ’

Total events: 8 41

Heterogeneity: Tau? = 0.00; Chi? = 4.01, df = 6 (P = 0.68); I> = 0% 0005 o1 1 0 20
Test for overall effect: Z = 3.94 (P < 0.0001) Favours VL Favours DL

Analysis 1.2. Comparison 1: Macintosh-style VL versus DL, Outcome 2: Hypoxaemia

Total (95% CI) 1070 1057 100.0% 0.72[0.52, 0.99]
Total events: 81 112

Heterogeneity: Tau? = 0.05; Chi? = 8.11, df = 6 (P = 0.23); I* = 26% 00l o1 ‘ T 100
Test for overall effect: Z = 2.02 (P = 0.04) Favours VL Favours DL

Analysis 2.2. Comparison 2: Hyperangulated VL versus DL, Outcome 2: Hypoxaemia

Total (95% CI) 850 841 100.0% 0.49[0.22, 1.11]
Total events: 21 37

Heterogeneity: Tau? = 0.38; Chi? = 8.24, df = 5 (P = 0.14); 12 = 39% 0b1 o1 1 H 00
Test for overall effect: Z = 1.70 (P = 0.09) Favours VL Favours DL

Hansel et al. Cochrane Database Syst Rev. 2022



Analysis 4.8. Comparison 4: VL versus DL (all devices combined), Outcome 8: Subgroup analysis of failed intubation:
intubator experience

VL DL Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

4.8.1 Expert

Subtotal (95% CI) 5987 4952 71.8% 0.41 [0.33, 0.50]
Total events: 145 223

Heterogeneity: Tau? = 0.00; Chi? = 42.74, df = 47 (P = 0.65); I2 = 0%

4.8.2 Non-expert

Subtotal (95% CI) 1099 1057 28.2% 0.62 [0.32, 1.18]
Total events: 66 110

Heterogeneity: Tau? = 0.58; Chi2 = 32.21, df = 13 (P = 0.002); I2 = 60%

Test for overall effect: Z = 1.46 (P = 0.14)

Hansel et al. Cochrane Database Syst Rev. 2022



VL DL Risk ratio Weight

Success Failure Success Failure with 95% CI (%)
ar Residents
Bakshi et al,, 2015 21 7 12 2 —— 088065, 1.18] 7.74
DiMarco et al., 2011 47 7 43 1 -~ 1.09[0.92, 1.30] 10.68
Kim et al, 2018 104 6 8 21 8 117[1.06, 129] 12.03
Subtotal P 1.11[099, 1.24]
. H eity H=
Published 09/25/2022
Testof 8= 0: 2
Medical Students
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Peirovifar et al., 2014 16 4 12 8 ——@—  1.33[0.88, 203] 564
l Zhaoet al.,, 2014 65 9 50 25 —M— 1.32[1.10, 1.58] 10.42
DL VL Mean diff. Weight q
Study N Mean SD N Mean SD with 95% Cl (%) . > 1.38[1.19, 161)
=100
Studies included in First : .
qualltallvﬁ SyntheSIS Bakshi et al., 2015 14 103 5 28 15 5 | -12.00[-15.21, -8.79] 10.58
E =10 Di Marco et al., 2011 54 69 26 54 40 23 —— 19.00[ 9.74, 28.26] 9.62
= (n=10) Kim et al, 2018 110 447 56 110 33 8 [} 11.70[ 9.88, 13.52] 10.68
= Subtotal ——— 5.94 [ -12.40, 24.27] Other Novice Clinicians
] . = 254.31, " = 98.7¢ =81.75
E l L Oy AT =T Hirabayashi et al, 2009 % 1 w97 » 137[1.26, 1.49] 1229
Hirabayashi et al., 2009 95 5 79 21 = 1.20[1.08, 1.34] 11.87
Y
Studies included in Medical Students Liuet al., 2016 80 8 84 5 . 0.96[0.89, 1.05] 12.31
quantitative synthesis Park et al., 2010 37 903 39.8 37 5841 23.1 — M 32.20[ 17.37, 47.03] 8.29 Nowtizh-Sadef et al. 2000 @ 7 5 9 —W— 182(149, 223 1001
ta-analysis) Peirovifar et al., 2014 20 37.55 348 20 31.5 3.59 [ | 6.05] 3.86, 8.24] 10.65
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rogeneity: T H'=17.63 — 16.52[ 2.96, 30.08] Test of group differences: Q,(2) = 5.91, p = 0.05
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Adverse Events . Heterogeneity: 7' = 195.20, I’ = 97.91%, H’ = 47.96
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Hirabayashiet al, 2009 0 100 10 80 —_— 0.05[0.00, 0.80] 17.28 Favors DL | Favors VL . ing VL DL
Park et al., 2010 2 3 7 30 —— 029[006, 1.25] 4951 20 o 20 40 using or L.
Peirovifar et al.. 2014 0 20 2 18 ————&———— 020001, 392] 15.71 Random-effects REML model
Overall —=I= 0.13[0.04, 0.45]

Heterogeneity: 1 = 0.21, F = 11.88%, H = 1.14 FIGURE 4: Forest plot of the difference in the mean time to intubate

Testof 8 = 8: Q(3) = 2.85, p = 0.42 (seconds) for novices using VL or DL.
Testof8=0:z=-3.24, p=0.00 Favors VL Favors DL

Random-effects REML madel 164 1’8 51
FIGURE 6: Forest plot of pooled risk ratios for the rate of esophageal
intubation in novices using VL versus DL.




Effets secondaires

Review of Videolaryngoscopy Pharyngeal Wall Injuries

Devon Greer, MD; Kathryn E. Marshall, PhD; Scott Bevans, MD; Aurora Standlee, MD;
Patricia McAdams, MD; Wayne Harsha, MD

13147 intubations au DL vs. 1713 au VL
Lésions oro-pharyngées : 0,015% vs. 0,23%

Patient Number

© 0N R WN =

10
11

ry
N

TABLE IIl.

Site of Injury and Type of Repair.

Injury Location

Right tonsillar pillar

Right soft palate

Right palatopharyngeal fold
Right palatopharyngeal arch
Right palatopharyngeal arch
Soft palate

Base of tongue
Palatoglossal arch

Right soft palate

Right palatoglossal arch
Tonsillar pillar perforation

Right palatopharyngeal
wall perforation

Right retromolar trigone
Soft palate

Right soft palate

Right anterior tonsillar pillar
Right soft palate

Right soft palate

Right soft palate

Right soft palate

Right tonsillar pillar
Right soft palate

Right tonsillar pillar

Repair

Primary
Primary
Electrocautery
Primary
Electrocautery
None

NR

None

None

NR

Primary

None

None
NR
Primary
Primary
None
Primary
Primary
Primary
Palatoplasty
Primary
Primary

Greer et al. Laryngoscope. 2015






RECOMMANDATIONS FORMALISEES D’ EXPERTS
De la Société Francaise d’Anesthésie et Réanimation (SFAR)
ET

De la Société Francaise de Médecine d’Urgence (SFMU)

Intubation en urgence d'un adulte hors bloc opératoire

et hors unité des soins critiques

Emergency intubation of an adult outside the operating room and intensive care unit




Intubation en urgence extrahospitaliere

Laryngoscopie directe* (LD)
+

Stylet ou mandrin long béquillé
ALXIMUM 2 tentatives en 2 min

Sp0O2 =90 %

Sp02 <90 %

Pré-oxygeénation systématique
- VNI sauf ClI (Trauma facial, ..)
- BAVU ou MHC si CI VNI

Apres induction : si Sp0

= 90%
- Choix opérateur disponible le plus expérimenté

ventilation manuelle BAVU (Basse pression et petits volumes)

Au choix selon
expérience /
expertisa opérateur

wvidéolaryngoscopie® {vi}

+
Stylet ou mandrin long béquillé

Intubation en urgence intrahospitaliére

Si détresse respiratoire sur obstruction
des VAS : discuter trachéotomie de
sauvetage au bloc opératoire en VS
sous AL avant toute induction

MAXIMURM 2 tentatives en 2 min

L  Sp02>90%

manue

Renfort Possible ?

TECHNIQUE ALTERNATIVE (maxi 1 tentative)

Si Vi en 1 intention : LD + cathétérisation de la
trachée avec mandrin long béquillé (en particulier si
cathétérisme trachéal difficile)

Si LD en 1ere intentio

/L + stylet ou mandrin long B

DISPOSITIF SUPRA GLOTTIQUE
Dispaositif supra glottique 2

= génération
Permettant ventilation et intubation

MAXIMUM 1 TENTATIVE

I

cricothyroidotomie

SMS (scalpe!

.andrin/sonde)

Sp02 >90%
|

Transport vers hopital
(SAUV ou déchoquage)
+/- réveil si envisageable

* 5i la procédure est prolongée (> 5 mn): évoguer la
possibilité d'un complément d'induction anesthésique
par hypnotique +/- curare

** Aprés information du service receveur

Pré-oxygénation systématique
- VNI sauf Cl {Trauma facial, ...)
- BAVU, OHD ou MHC si Cl VNI

Aprés induction : si Sp02 < 90%
- Choix opérateur disponible le plus expérimenté
- Ventilation manuelle BAVU (Basse pression et petits volumes)

+
Stylet ou mandrin long béquillé
m

Vidéolaryngoscopie

SpO02 > 90 %

Laryngoscopie directe
+
Stylet ou mandrin long béquillé
ou
Fibroscope

BAXIMUM 1 tentative
Choix fonction contexte/expertise

Dispositif supra glottique 2+~ pénération

MAXIMUM 1 tentative

Cricothyroidotomie
SMS (scalpel/mandrin/sonde)

‘Con le capnographique

* si la procédure est prolongée {> 5 mn) : évoquer
Ia possibilité d'un complément dinduction
anesthésique par hypnotique +/- curare




R2.4.1-Si la procédure d'intubation en urgence repose sur la laryngoscopie directe, il est probablement

recommandé que I'expérience minimale de I'opérateur positionné en 1ére ligne sur cette procédure soit
d'au moins 50 laryngoscopies directes réussies sur des patients afin de réduire la morbi-mortalité.
GRADE 2 (Accord Fort)

R2.4.2 - Si la procédure d'intubation en urgence repose sur la vidéolaryngoscopie, les experts suggérent
que I'expérience minimale de I'opérateur positionné en 1ére ligne sur cette procédure soit d’au moins 15
vidéo-laryngoscopies réussies sur des patients afin de réduire la morbi-mortalité.

AVIS D’EXPERTS (Accord Fort)

De nombreuses études montrent que le taux de succés a la 1ére tentative est plus élevé avec un
vidéolaryngoscope qu'en laryngoscopie directe chez les médecins en formation intubant en dehors du bloc

opératoire [11-13]. Ces travaux suggérent ainsi que I'acquisition de la compétence d'intuber en

vidéolaryngoscopie est plus rapide a acquérir que celle d'intuber en laryngoscopie directe, avec un nombre
d'intubations réussies probablement moindre pour estimer que |'opérateur est compétent.

Expérience des médecins urgentistes avec la vidéolaryngoscopie
Nombre de modeles utilisés en simulation N (259)
Non 54
Unseul 137
Plusieurs 68
Nombre d'intubation en simulation
0 54
<5
5320
>20
NI
Intérét d'une nouvelle fomration a la VL
Indispensable
Plutdt utile
Inutile



Tu vas plus vite en
NRI,
place de I’Actilyse et
de la Metalyse



Généralités



1 AVC toutes les 4
minutes en France !

- AVC ischémique =
infarctus cérébral =
80%

- AVC hémorragique =
rupture d’un vaisseau
= 20%




de 65 ans !l!

*ﬁ*ﬁ* — Plus d’'une personne sur 10 apres 85 ans

ﬁ*ﬁ - Age moyen = 73 ans MAIS 25% ont moins



— INCIDENCE EN FRANCE =
130 000 cas par an

— > 110 000 hospitalisations/an
— Vieillissement de la population

—> lere cause de handicap

> = PROBLEME DE SANTE
PUBLIQUE +++



Mortalité

— 2eme cause de déces dans le monde (OMS

2016)

— 38éme cause en France pour 'homme et 1ére
cause chez la femme (HAS 2019)

— Environ 20% des patients décedent dans le
mois sulvant I’AVC, 40 a 50% des survivants

décédent dans les 5 ans suilvants



[ @ Urg’Ara N Thrombolyse AVC hors UNV

Dans le cadre d'une télé-expertise ou télémédecine (TéléAvC)

Dés la sortie de I'imagerie avec confirmation d'un AVC ischémique et dans I'attente de la décision

thérapeutique du meédecin neurovasculaire

IDE
- Reprendre les constantes (PA, pouls, SpO2,
température +/- glycémie capillaire)

- Mise en place scope

- Peser ou récupérer le poids du patient

- S'assurer de lI'absence de globe vésical
(bladder scan)

Médecin
NIHSS de sortie d'imagerie
Rechercher les CI a une TIV
Vérifier les traitements habituels du patient

Stratégie de reperfusion indiquée par le neurovasculaire

Si nécessité de transfert secondaire urgent (TM) > alerter immédiate CentrelsS

< TIV Indiquée )
I

oul l non
Obtention prudente d'une tension < 185/110 mmHg avant toute TIV

Au besoin protocole Nicardipine (Loxen®) et/ou Urapidil (Eupressyl®)
Mesures associées : pose de SAD, antalgiques

[ Présence d'anti-coagulant ]

non l l oui

Sans attendre les ]

résultats du bilan Bilan de coagulation compatible avec TIV?
de coaq;nlallon Résultat rendu en urgence

l ]
v non

Tenecteplase (Metalyse®) selon fiche médicament AVC
0,25 mg/kg, Smg = 1000 UI
ou
Alteplase (Actilyse®) selon fiche médicament AVC
0,9 mg/kg avec 10 % de la dose totale en bolus
et 90 % de la dose restante en 1 heure

v

Surveillance post TIV selon référentiel

l - -
Thrombectomie mécanique indiquée
|

oui l l non

Relancer centre 15 pour transfert URGENT Si transfert et hospitalisation en UNV indiqués
Appel C15 pour transfert non urgent

TIV : Thrombolyse Intra-Veineuse / TM : Thrombectomie Mécanique / NRI : Neuro-Radiologie Interventionnelle

[ Reférence 202406_CERVEAU_Thrombolyse_AVC_hors_UNV v1.0 11 [ 2 ]







Tenecteplase versus alteplase for acute stroke within 45 h of +k @ [ 185 ptents andomtysined
onset (ATTEST-2): a randomised, parallel group, open-label ; | |

trlal Lancet Neurol 2024; 23: 1087-96 | 927 assigned to tenecteplase l | 931 assigned to alteplase
Keith W Muir, Gary A Ford, lan Ford, Joanna M Wardlaw, Alex McConnachie, Nicola Greenlaw, Grant Mair, Nikola Sprigg, Christopher | Price, m
Mary Joan MacLeod, Sofia Dima, Marius Venter, Liqun Zhang, Eoin O'Brien, Ranjan Sanyal, John Reid, Laszlo K Sztriha, Syed Haider, L pf 42 d'i”(,)t meet eligibility Ly 39 d'fjt"(?t meet eligibility
criteria criteria
William N Whiteley, James Kennedy, Richard Perry, Sekaran Lakshmanan, Annie Chakrabarti, Ahamad Hassan, Richard Marigold,
Senthil Raghunathan, Don Sims, Mohit Bhandari, lvan Wiggam, Khalid Rashed, Chris Douglass, on behalf of the ATTEST-2 Investigators* v y
885 received thrombolysis (modified 892 received thrombolysis (modified
Pkoi: intention-to-treat population) intention-to-treat population)
i ; 3 . e . ; 883 received tenecteplase 891 received alteplase
La ténectéplase présente des avantages potentiels par rapport a I'altéplase: administrée en 2 received alteplase 1 received tenecteplase
un seul bolus et pourrait étre plus efficace.
R i ATTEST-2 ¥ lué si la ténectépl stait non inférieur o re a l'altépla L 5 9 withdrew from follow-up N 16 withdrew from follow-up
eSSG,I 'a'eveg ue si e ep t'ap ase etait non | e leu e' Ou superieu eaa alteplase 44 lost to follow-up at day 90 45 lost to follow-up at day 90
lorsqu’elle est administrée dans un délai de 4,5 heures aprés le début des symptémes.
4 v
832 completed day 90 follow-up ‘ ‘ 831 completed day 90 follow-up
Tenecteplase (n=885) Alteplase (n=892) Tenecteplase vs alteplase p value
- Figure 1: Patient flowchart
Ermary outcome Safety was analysed in participants according to the treatment received (ie, 884 received tenecteplase and
Modified Rankin Scale score distribution at day 90 % g 1.07 (0-90t0 1-27) <0-0001 (non-inferiority); 893 received alteplase).
0-43 (superiority)
Secondary outcomes Tenecteplase Alteplase Tenecteplase vs p value
Excellent neurological recovery (modified Rankin 369/832 (44%) 352/831 (42%) Absolute difference 0-0018 (non-inferiority); (n=884) (n=893) alteplase
Scale score 0-1) at day 90 2:03 (-271t0 6:77); 0-40 (superiority)*; ortality 68 (8%) 75 (8%) HR 0-96 (0-69-1-33) 0-80
OR 0-66 for the OR Symptomatic intracerebral 20 (2%) 15 (2%) 1.37 (0-69-2-70) 0-37
1.05 (0-85 t0 1:30) haemorrhage—SITS-MOST criteria
ici bral 9 : .81-2.56 :
Independent neurological recovery (modified 565/832 (68%) 536/831 (65%) Absolute difference 0-14*; 023 forthe OR f,ﬁ?,ﬁ;?{ﬁ:gi‘ééﬁ;gﬁue,ia 22 G S, ey 021
Rankin Scale score 0-2) at day 90 3-41(-114t07-95); Parenchymal haematoma type 2 37 (4%) 26 (3%) 1.48 (0-89-2-48) 014
OR Any intracerebral haemorrhage 94 (11%) 78 (9%) 1-26 (0-91-1-74) 0-16
115 (0-92to 1-45) Significant extracranial haemorrhage 13 (1%) 6 (1%) 2-39 (0-89-6-39) 0-083

Neurological deterioration >3 NIHSS
points by day 1 orday §

81 (9%) 84 (9%) 0-98 (0-71-1-35)

ATTEST-2 corroborates the non-inferiority of
tenecteplase (0-25 mg/kg) compared with alteplase
(0-9 mg/kg) in acute ischaemic stroke. Taken together are n (%) and OR (95% C1), upifss otherwise stated. All analyses are adjusted for the variables used in the
with all available trial evidence, tenecteplase rand®ggisation minimisation (6€ group, stroke severity, and onset to randomisation time) and sex. HR=hazard ratio.
(0-25 mg/kg) is associated with a better likelihood of igpal Institutg ealth Stroke Scale score. OR=odds ratio. SITS-MOST=Safe Implementation of Stroke
excellent recovery compared with a]teplase (superiority Thrombolysis, Monitoring Study. ECASS-3=third European Cooperative Acute Stroke Study.
of tenecteplase for excellent recovery: mRS 0—1 vs 2—6,
pooled OR 1-15 [9596 CI 1-03—1-28], p=0-013; appendix 2

Angioedema 6 (1%) 6 (1%) 1-03 (0-33-3-20) 0-96

Table 3: Safety outcomes
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Review Article

Efficacy and safety outcomes of Tenecteplase versus Alteplase for
thrombolysis of acute ischemic stroke: A meta-analysis of 9 randomized
controlled trials

A:Early vessel recanalization

In this analysis of nine RCTs in patients with AIS, we found that TNK
and alteplase had similar rates of efficacy outcomes and safety out-
comes. Our study supports the conclusion that TNK is comparable to
alteplase when applied within a 4.5-h occurrence of AIS. TNK 0.25 mg/

group group Odds Ratio Odds Ratio kg significantly increased the possibility of early vessel recanalization
_StudvorSubgroup ~~_ Events = Total Events Total Weight M-H. Fixed,95% Cl M-H. Fixed, 95% CI . .
ATTEST 2015 28 47 23 49 51.0%  1.67(0.74,3.74] S and excellent recovery relative to TNK 0.9 mg/kg, which suggested that
TASTEAZOZ * % 3 %5 s 208018289 TNK might be a better choice for patients with major artery disease with
Total (95% CI) 183 185 100.0%  2.07 [1.19, 3.59] < a lal'ge volume of Salvageable tissue.
Total events 84 66
Heterogeneity: Chi* = 0.52, df = 2 (P = 0.77); I = 0% ol o 2 140 =

Test for overall effect: Z = 2.57 (P = 0.01)

Favours [alteplase group] Favours [tenecteplase group]

Heterogeneity: Chi* = 1.28, df =6 (P = 0.97); = 0%
Test for overall effect: Z = 2.06 (P = 0.04)

Fig. 2. Forest plots for the meta-analysis of the efficacy outcomes between alteplase(0.9 mg/kg) and TNK(0.25 mg/kg) groups.
ENI: early neurological improvement.

B:Excellent recovery (90 days mRS 0-1)

I group Itepl group Odds Ratio Odds Ratio
= % Cl1 M:tL_ﬂxg:}j“- Cl

ACT,2022 296 802 266 765 44.4% 1.10 [0.89, 1.35]
ATTEST,2015 13 47 10 49 1.8% 1.49 [0.58, 3.83] ]
EXTEND-IA TNK,2018 49 101 a1 101 5.5% 1.38 [0.79, 2.41] B
Haley,2010 15 31 13 31 1.7% 1.30 [0.48, 3.54) W i
TASTE-A,2022 24 55 22 49 3.4% 0.95 [0.44, 2.06] S
TRACE,2021 35 57 35 59 3.4% 1.09 [0.52, 2.30] O |
TRACE-2,2023 439 705 405 696 39.8% 1.19 [0.96, 1.47] el
Total (95% CI) 1798 1750 100.0% 1.15[1.01, 1.32] *
Total events 871 792

0.01 0.1 10 100
Favours [alteplase group] Favours [tenecteplase group]
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Efficacy and safety of tenecteplase administration in extended time window
for acute ischemic stroke: An updated meta-analysis of randomized
controlled trials

A) All-cause death

TNK Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
EXIT-BT 1 49 1 43 11%  1.00[0.06,16.45) ey
ROSE-TNK 0 40 0 40 Not estimable
2 o TIMELESS 43 218 39 214 383% 1.10(0.68,1.78) =
A) Excellent functional outcome TRACE-I 35 264 33 252 340%  1.01(061,169) —-—
TWIST 28 288 23 290 266% 1.25(0.70,2.23) T
TNK Control 0Odds Ratio Odds Ratio Total (95% CI) 859 845 100.0%  1.11[0.82, 1.49] >
Study or Subgroup  Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI Total events 107 96 y
CHABLIS-TII 4 1 41 113 123%  1.15(0.67,1.98) ;‘:;f'rgf’gg‘;‘;l1::“:g_”g-g‘:;_”ozsgd)"’: S = 00N =00 oo1 o1 10 100
EXIT-BT 38 49 34 43 44% 1.52(0.62,3.77) » a h Favours [TNK] Favours [Control]
ROSE-TNK 21 40 20 40 47% 1.11 [0.46, 2.66) > . .
TIMELESS 72 226 59 229 21.7% 1.35(0.90, 2.02) — - B) Symptomatic intracranial hemorrhage
TRACE-IIl 87 264 61 252 242% 1.54 (1.05,2.26 —— TNK Control Odds Ratio Odds Ratio
TWIST 130 288 11 200 32.7% 133 :0 95 1 35: -4 Study or Subgroup  Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
¥ CHABLIS-T Il 6 111 5 113 27.7% 1.23(0.37,4.17) i
XIT.BT 2 PR
Total (95% CI) 978 973 100.0%  1.35[1.12,1.64] e L8 3k s afsiLed
Total events 392 326 TIMELESS 7 218 5 214 303% 1.39(0.43,4.44) —
Heterogeneity: Tau®= 0.00; Chi*= 1.05, df= 5 (P = 0.96); F= 0% 0%5 0%7 165 % TRACE-IIl 8 264 2 252 169%  3.91(0.82,18.58) Sp———
Testfor overall effect Z= 3.12 (P = 0.002) Favours [Control] Favours [TNK] st 6 288 3 200 211%  204[050,822) —j—
Total (95% CI) 970 957 100.0%  1.79[0.94,3.39] -
Total events 28 15
Heterogeneity: Tau*= 0.00; Chi*= 1.64, df= 4 (P = 0.80), F= 0% b0t o1 0 100

Test for overall effect Z=1.78 (P = 0.08) Favours [TNK] Favours [Control]

C) Any intracranial hemorrhage

TNK Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI

’s 0. apreés 4h30

CHABLIS-TII 277 1M 21 113 130% 1.41(0.74, 268 -
EXIT-BT 5 50 0 49  06% 11.97(0.64,22253) ——f——
ROSE-TNK 3 40 0 40 06% 7.56(0.38,151.28] e T S
TIMELESS 105 218 104 229 389% 1.12(0.77,1.62) -
TRACE-III 53 264 43 252 271% 1.22(0.78,1.91) -™
. .« . . o o v 0 TWIST 33 288 30 290 196% 1.12(0.66, 1.89] o e
Conclusion: TNK administration in an extended time window for AIS patients leads to favorable neurological b
. Total (95% CI) a7 973 100.0% 1.21[0.96, 1.53]

outcomes with a good safety profile. Total events 26 198
Heterogeneity: Tau®= 0.00; Chi*= 4.27, df= 5 (P = 0.51); F= 0% '00‘ 0‘1 1‘0 100‘
Testfor overall effect Z=1.62 (P = 0.10) Favours [TNK] Favours [Controf]

Fig. 4. Forest plots for (A) All-cause death, (B) Symptomatic intracranial hemorrhage, and (C) Any intracranial hemorrhage.
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Volume 55, Issue 7, July 2024; Pages 1767-1775 (" i 2749 patlents : 549 ThrombOIyse avant
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CLINICAL AND POPULATION SCIENCES AVC par occlusion d’un gros vaisseau
Score NIHSS >6

Outcomes of Bridging Intravenous Thrombolysis Versus 20 centres répartis dans 10 pays

Endovascular Therapy Alone in Late-Window Acute Ischemic HERER I T LR LR e (I
Stroke rétrospective CLEAR (CT for Late
Endovascular Reperfusion)

Table 1. Characteristics of Acute Ischemic Stroke Patients in the 6- to 24-Hour Time Window, According entre janvier 2014 et mai 2022.
to Treatment Modality (Direct Endovascular Therapy [EVT] Versus Bridging Intravenous Thrombolysis
[Bridging IVT+EVT]) (Table view)

Table 2. Inverse Probability of Treatment Weighting (IPTW) Analysis of Clinical and Safety Outcomes,

Direct EVT, Bridging IVT+EVT, P According to Treatment Modality (Direct EVT Versus Bridging IVT+EVT) in Patients in the 6- to 24-Hour
2200 N=549 valde Window (Table view)
Age, y, mean (SD) 70 (14.3) 70 (14.7) 0.52
Female, n (%) 1189 (54) 311 (57) 0.27 Direct Bridging P
Prestroke mRS, median (IQR) 0(0-2) 0(0-1) <0.01 EVT IVT+EVT OR (95% Cl) | value
Atrial fibrillation, n (%) 733 (36) 162 (31) 0.04 90-d mRS, median (IQR) 3(2-5) 3(2-5) 1.03 (0.89- 0.72
Diabetes, n (%)t 552 (25) 123 (23) 0.19 1.19)*
Hyperiension. n (%)} 1607 (73) 394(72) 0.53 Functional independence (MRS, 0-2,3mo), n | 764 (38) |215(41) 1.09(0.87-  [0.44
Baseline NIHSS, median (IQR) 16 (10-20) 16 (12-20) 0.05 (%) 1.38)
ASPECTS. median (QR) 29 27-9) 022 Good outcome (MRS, 0-2 or return to baseline | 887 (44) | 234 (45) 106(088- |0.52
Occlusion site, n (%) 0.08
! _ mRS), n (%) 1.28)

Cervical carotid 167 (8) 54 (10) .

Carctia lerminus 391 (18) 112 (20) S"ugcessful reperfusion (eTICI score, 2b-3), n 1873 (86) | 458 (84) 1.19 (0.81- 0.39

M1-segment MCA 1241 (56) 298 (54) (%)1 1.75)

M2-segment MCA 401 (18) 85 (15) sICH, n (%) 134(6) |[28(5) 0.75 (0.38- 0.40
Baseline imaging modality, n (%) <0.01 1.48)

NCCT+CTA 773 (35) 187 (34) Mortality, n (%)§ 471(23) | 126 (24) 1.14 (0.89- 0.31

NCCT+CTA+CTP 1097 (50) 185 (34) 1.46

MRI 330 (15) 177 (32)
Transferred from non-EVT stroke center, n (%) 1212 (55) 425 (77) <0.01
Witnessed stroke onset, n (%)§ 213 (12) 117 (25) <0.01 In conclusion, in this large, multicenter, retrospective study of patients with acute ischemic
TLKW pre-EVT brain imaging, min, median 666 (482-864) 498 (382-701) <0.01 A 5 ; A =
(QR)I stroke due to occlusion of the internal carotid artery or proximal middle cerebral artery, we
TLKW-CSC arrival, min, median (IQR) 725 (544-911) 560 (432-791) <0.01 i % A 5
TLKW-groin puncture, min, median (IQR)T 724 (544-912) | 560 (432-791) <0.01 found no difference with regards to clinical outcomes or safety between patients who
EVT procedure time, min, median (IQR)# 43 (27-72) 44 (26-67) 0.13 0 . :
el anactioch. ST 58 (7 &0 =05 underwent EVT 6 to 24 hours after TLKW with versus without prior IVT.
Balloon-guide catheter, n (%)11 1080 (55) 234 (47)




ORIGINAL RESEARCH - NEURORADIOLOGY

Radiology
Endovascular Thrombectomy Outcomes with and without

Intravenous Thrombolysis for Large Ischemic Cores 654 (46.4%) were treated with IVT prior to EVT
Identified with CT or MRI Radiology 2023; 309(1):¢230440

1408 patients (mean age, 68.3 years + 15.4)

Imad Derraz, MD * Soléne Moulin, MD * Benjamin Gory, MD » Maéva Kyheng, BST * Caroline Arquizan, MD * January 2015 and January 2022
Vincent Costalat, MD * Bertrand Lapergue, MD * for the ETIS Investigators

Table 2: Outcomes according to IVT Use in Unadjusted and IPTW-adjusted Analyses in the Overall Study Sample

Subgroups NoIVT T Unadjusted Analysis IPTW-adjusted Analysis

Study Group* Unadjusted Analysis IPTW-adjusted Analysis (ne154) (ne654) OR[5% C)) pvalue OR (95% C) pvalue phet
Favorable Outcome
No IVT IVT Occlusion e ] , ] .
7 i . r ’ 3 u 154295 39.0) 168343 (490 151(11210204 007 - 121(09810150) 08 1
Outcome (n=754)  (n=654) Odds Ratio’ PValue  Odds Ratio’ P Value w2 1948 395) 1727 630) 251(09310682) o . 189(08910.400) 1
- Tandem o117 (444 £90102(480) 114(06410201) 8 . 089(05710138) 5
Primary outcome ICAterminaton 2194219 smM82(313) 18610310285 o —— 153(10610220) ®
T TR, Tk B 67 (35.4) 291 (44.5 ) 2% (1.05. 1.4 ASPECTS
Favorable outcome (mRS score 0-3) 267 (35.4) 291 (44.5) 1.46(1.17,1.82)  <.001 1.24 (1.05, 1.46) 01 o SRas A AL e Lo ek " &
SCCOI]d:er outcomes 2 2311506 (38.1) 261545479 1.48(1.1610 1.89) 002 | 122(10110147) 03
. i . 21 7 - 2 > (7 ~ A3LSSIN,
Functional independence (mRS score 0-2) 167 (22.1) 214 (32.7)  1.71(1.34,2.18) <001  1.47(1.22,1.77)  <.001 EVT-capable center 159795 (402) 120233 (515) 157 (11210219 009 . 118(09310 150) I 5
Early neurologic improvement 246 (32.6) 251(384) 129(1.03,1.60) .02 1.26 (1.07,1.49)  .005 st i sl o b st ol saa = Ny =
Successful reperfusion (mTICI score 2b-3) 590 (78.2) __552.(84.4) 1,50 (1.13. 1.98) 003 L43(1.14.1.79) 002 mTIC! score 2 28
~ . ~ Occlusion site
Complete reperfusion (mTICI score 3) 259 (344) 240(367) 1.11(0.88,1.38) 38  1.18(0.99,1.39) .06 i SOEEE. Snae T i i iR o 1
S‘ﬂ(?n outcomes M2 3748 (717.1) 1927 (704) 064(021101.93) 4 g —y— 072(02710191) 51
4 G 2 = Tandem 86117 (7135) 801102 (78.4) 132(07010249) 3 e 101(0641 1561) 9%
90—d;ly mnrm]lry 287 (38.1)  211(32.3) 0.78 (0.61, 0.98) 04 0.88 (0.75, 1.04) A3 ICAtermination 149194 76.8) 1561182 (85.7) 180 (10410 311) 04 ——— 194(12810295) 002
: T I ASPECTS
Hemorrhagic complications a 112/148 (757, 921109 (84.4) 17709110342 09 —_— 215(13710338) <001 05
Any ICH 434 (57.6) 384(58.7)  1.05(0.83,1.33) .66 1.18 (0.95, 1.47) 12 2 478508 (789) 450545 (84.4 144(10810198 ® . 128(09910167) 0
- P p . - - Agmission
sICH 109 (14.5) 103 (15.7) 1.11 (0.81, 1.52) 5 1.16 (0.85, 1.60) .34 EVT-capable center 313395 (792) 194223 (833) 128 (08310 1.99) 2 o 122(085101.75) % 2
PH 154 (20.4) 153 (234) 1.19(0.89, 1.59) 23 1.17 (0.88, 1.56) 28 Soconduy R el SO nioms " —r—r—— ekl "

025 050 10 20 40
Note.—Descriptive parameters and odds ratios were calculated after handling missing values for variables included in the propensity score ) )
favorable outcome (modified Ra

Figure 3: Comparison nkin Scale score 0-3) and successful reperfusion rates according fo infravenous thrombolysis (IVT) use in key

'.lnd C(lfll outcome llSillg a I“lll[ip‘k' i[npll[ﬂ[ion Pl’OCCdUrC. ’”1? pl‘opcnsil"\' score was CJlfllIJ[Cd \Vi[h Jll PJI’JHK’([‘I’S i“ ‘[:\bl(‘ l ICH =
intracerebral hemorrhage, IPTW = inverse probability of treatment weighting, IVT = intravenous thrombolysis, mRS = modified Rankin
Scale, mTICI = modified Thrombolysis in Cerebral Ischemia, PH = parenchymal hemorrhage, sICH = symptomatic ICH.

subgroups before and nverse probability of frec

ncludk

(IPTW) adjustment in the overall study population. ¢

in the pro h outcome using a mu iple dure. The propensit

v = internal carofid artery, M
% D(“i\ are nlllnb(‘fs Ot pJ[ll‘ﬂ[S. “'I[h PCr(fl“JgCS n PJ[CI“]](‘SCS.

" Data in parentheses are 95% Cls.




JAMA | Original Investigation

Time to Treatment With Intravenous Thrombolysis Before Thrombectomy 6 RCT incluses

and Functional Outcomes in Acute Ischemic Stroke
A Meta -Ana|ysi5 JAMA. 2024;331(9):764-777. doi:10.1001/jama.2024.0589

Table 3. Interaction of Symptom Onset to Expected ini ion of Thrombolysis (IVT) With the Association of Treatment Allocation and Outcomes

2 hours 20 minutes = Bénéfice

Estimated association for time from symptom onset to expected treatment

with IVT + thrombectomy, adjusted OR (95% C1)* Direction of the association with

Ratio of adjusted OR P value for increasing time from symptom onset
Atlh At2h At3h At4h (95% C1) per 1-h delay  interaction to expected administration of IVT
Primary outcome
Shift in modified Rankin Scale score, 1.49(1.13 t0 1.96) 125(1.04t01.49)  1.04(0.88t01.23) 0.87(0.68t01.13) 0.84(0.7210 0.97) .02 The benefit associated with B | Modeled association of intravenous thrombolysis plus thrombectomy
adjusted common OR (95% CI) IVT + thrombectomy lessened L th b t l d f t. |. t
Predictions based on the primary outcome Vs thrombectomy atone and runctional outcomes
Predicted ARD for participants with better 12(3t021) 7(1t012) 1(-4t06) -4(-13t04) 34
outcomes (21 point lower on modified - H 2am. -
Rankin Scale), % (95% C1)°< - P=.02 for interaction; F score=3.99
Predicted NNT (95% Cl) so that 1 additional 9 (5 to 30) 16 (9t0 99) 91(16to-23) -22(27t0-7) o
patient has a better outcome (21 point lower 2
on modified Rankin Scale)““ n 5 -
Predicted ARD for participants with a 9(3t016) 5(1to9) 1(-3to5) -3(-8t03) L = :
modified Rankin Scale score of 0, 1, or 2, k=) = o S
% (95%CI)® - 3 34
Predicted NNT (95% CI) so that 1 additional 11 (7 to 35) 20 (11 to 106) 107 (22 to -35) -34(40to-11) ; 3 g ==
patient has a modified Rankin Scale score = o< 3
0f0,1,0r2 g Qo=
Secondary outcomes = g o g
Modified Rankin Scale score of 0, 1, or 2° 1.54(1.10t02.17) 1.26 (1.02 t0 1.56) 1.03(0.84t01.27) 0.84(0.61t01.17) 0.82(0.68 to 0.98) 03 The benefit associated with g GG
IVT + thrombectomy lessened £ 1+
Early recanalization 0.95 (0.36 to 2.54) 1.82(0.89t03.73) 3.48(1.44t08.42) 6.66 (1.76 t0 25.15) 1.91(1.05 to 3.48) .03 The benefit associated with o ;»—‘ :3" o
IVT + thrombectomy increased ; - - 3
Expanded Thrombolysis in Cerebral Infarction 2.06 (1.29 to 3.29) 1.77 (1.26 to 2.47) 1.52(1.10t0 2.08) 1.30(0.85t01.99) 0.86(0.66 to 1.11) 26 No statistically significant interaction [ - g. r
score of 2b, 2¢, or 3 at the end of the @ o
intervention® a a3
Intracranial hemorrhage 2 5
Any 1.10(0.76 t0 1.58) 1.17(0.93t0 1.47) 1.25(1.02t0 1.52) 1.33(0.98t01.80) 1.07(0.89 to 1.28) 49 No statistically significant interaction =
Symptomatic 1.46 (0.68t03.11) 1.42(0.83 t0 2.40) 1.37(0.88t02.15) 1.33(0.74t02.39) 0.97(0.70 to 1.35) .86 No statistically significant interaction 0.5 T T T T T T T T T 1
Abbreviations: ARD, absolute risk difference; NNT, number needed to treat; OR, odds ratio. 9The NNTs are expressed so that 1 patient has at least 1 point lower on the modified Rankin Scale (less disability) if 30 60 90 120 150 180 210 240 270 300
? Theassociations were derived from the primary analysis model. Instead of an adjusted OR, the first row contains treated with IVT plus thrombectomy. Negative values represent the number needed to harm so that 1 patient Symptom onset to expected administration
adjusted common ORs (as indicated in column 1). Under predictions based on the primary outcome, 2 of the has at least 1 point higher on the modified Rankin Scale (more disability) if treated with IVT plus thrombectomy. ymp 1 p X b
rows contain NNTs and 2 of the rows contain ARDs (as indicated in column 1). The bottom half of the Table “The ARDs were derived from predicted probabilities of a modified Rankin Scale score of 0, 1, or 2 derived directly of intravenous thfombOIYSH, min
(under secondary outcomes) contains adjusted ORs. from the ordinal model (primary analysis) using marginal probabilities at the mean (eMethods 4in
" Positive values represent patients having a better outcome (=1point lower on the modified Rankin Scale Supplement 1)
indicates less disability) if treated with IVT plus thrombectomy. Negative values represent patients having ! Scores of 0,1, and 2 indicate functional independence.
apoorer outcome (=1 point higher on the modified Rankin Scale indicates more disability) ® A score of 2b indicates a good recanalization result; 2c, near-perfect reperfusion; and 3, complete or 100%
© The ARDs and NNTs were estimated using simulation processes, marginal probabilities at the mean, and reperfusion.
generalized ORs (eMethods 4 in Supplement 1), therefore, the results and cutoff points may differ slightly o .
compared with the model presented in Fgure CONCLUSIONS AND RELEVANCE In patients presenting at thrombectomy-capable stroke

centers, the benefit associated with IVT plus thrombectomy vs thrombectomy alone was
time dependent and statistically significant only if the time from symptom onset to expected
administration of IVT was short.




URRENT
PINION

Prehospital stroke management and mobile
stroke units R

Curr Opin Neurol 2023, 36:140-146

Toledo (OH, USA) 1 New York City ; 1 Rochester; 1 Stony Brook (all NY, USA)

Chicago (IL, USA) Marburg  probak

(Germany) (Norway)

Cleveland

Edmonton (OH, USA)

(Alberta, Canada)
fladelphia (PA, USA)
Southend (UK)

Lille (France)—=
Trenton (NJ, USA)

Denver (CO, USA)

Allentown (PA, USA)
olumbus (OH, USA)
ndianapolis
Paris (France)

A

Burlingame
(CA, UsA)

Los Angeles
(CA, UsA)

Homburg/Saar
(Germany)

Phoenix (AZ, USA)

El Paso (TX, USA)
Houston (TX, USA)
Memphis (TN, USA)

L Buenos Aires (Argentina)
Atlanta (GA, USA)

‘ sites with active mobile stroke units
A\ sites with projects in planning or implementation

World map of Mobile Stroke Unit projects [28%%].

-

Berlin (Germany; 3 MSUs)

_Helsinki (Finland)

TP Zhengzhou
(Henan, China)

\

Doha

- 9
(Qatar%

Coimbatore / f

(Tamil Nadu, Indca)/ BangkoK'(Ihailand; 2 MSUS)

Ya‘an
(Sichuan, China)

Tezpur
(Assam, India)

Mgpbirichi Ohaji (Nigeria)
Melbourne (Australia;

1 active, 1 planned)

Sydhey
(Australia)

Lesmeister/Fassbender 2022




En conclusion
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© Thrombolyse IV

recommar en |'absence de cont

re-indication morragie cére

écialisé. [JELEEN

© Thrombectomie

Elle est recommandée jusqu'a 6 heures aprés le début des symptdmes si I'occlusion des arté érébra
y
prox male (carotide, cérébrale moyenne, tronc basilaire),

en complément de la thrombolyse IV, ou en cas de contre-
indication a la thrombolyse V. [EELEYY Lorsque I'heure de début de I'IC est inconnue ou que le dé

neurologique est
constaté au réveil, elle peut étre discutée en cas de normalité de la s

uence FLAIR de I'IRM, en centre spécialisé

2. La TM est réalisée en complément de la thrombolyse intraveineuse (TIV) lorsqu’elle est indiquée (4h30) ou d'emblée
en cas de contre-indications a la TIV. (Grade A, Niveau 1a)

3. La décision de réaliser une TM ne doit pas retarder la réalisation de la TIV. De méme, la réalisation de la TIV ne doit
pas retarder la TM (Grade A, Niveau 1a).

L'altéplase

Suspicion d'infarctus cérébral (IC)
signes d'appel : voir FAST (rubrique Diagnostic)

- -

Appel du 15 pour hospitalisation en urgence, si possible en unité neurovasculaire

Y
Imagerie cérébrale en urgence
IRM cérébrale avec séquence de diffusion, & défaut TDM cérébral avec injection des TSA (troncs
supra-aortiques)
) -

- X
Infarctus cérébral AVC hémorragique

| -
IC>4h300u L 4
heure de début
Prise en charge
+ inconnue v
médicale en unité
Ou contre-

IC<4h30

Thrombolyse IV par thrombolytique

indication & la neurn ,‘vd;.\ ulaire
thrombol 3
Absence d'occlusion
artenelie
proximale

T

. T
Présence d'occlusion |
artérielle proximale

Thrombectomie
" h 4
Traitement ¢
aspirine 300

e

-~
agregant plaquettaire

ou IV (H24 seulement si thromboi
en cas d'allergie a

puis 75
En
bithérapie

aspirine
t en cas d'IC mineur

pidogrel pendant 21 jours

Surveillance et traitement de I'HTA

et de Mhyperglyc
alimentation et hydratal

Prise en charge ¢

Evaluation de la déglutition pour ada;

.

les complications
thromboemboliques

HBPM a dose préventive (H24
seulement si thrombolyse

compression intermittente des membres
nférieurs si anticoagulants contre-indiqués

- Grade Al

Prévention des complications cutanées
Prise en charge des facteurs de risque cardiovasculaire (voir rubrique
dédiée)
Rééducation précoce (voir annexe Rééducation fonctionnelle)
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II Thromboprophylaxie



Traumatologie des membres inférieurs aux urgences

®* 49% (médiane; [28-72%)]) de I'activité des services d’urgence (2004)*

® Une maijorité traitée en ambulatoire par une immobilisation orthopédique et
décharge”.

®

Responsable de complications thrombotiques (4,3% a 40%)**
® TVP asymptomatique*
® TVP symptomatique* (0 a 5,5%)***
® Embolie pulmonaire*

MVTE = cause majeure de morbidité et mortalité* en Europe
® Embolie pulmonaire (12% des décés)****

Société Francaise de Médecine d'Urgence. Le Gall et al Traumatologie des membres inférieurs : prévention de la maladie veineuse thromboembolique. Urgences 2012; 52:1-16.
** Testroote M, Stigter W, de Visser DC, Janzing H. Low-molecular-weight heparin for prevention of venous thromboembolism in patients with lower-leg immobilization. Cochrane Database Syst Rev 2011; 4: CDo06681,
*%% \/an Adrichem Ra et al. Below-knee cast immobilization and the risk of venous thrombosis: results from a large population based case—control study. J Thromb Haemost 2014; 12: 1461-9.
**%*Cohen A.T., Agnelli G., Anderson F.A. et al. Venous thromboembolism (VTE) in Europe. The number of venous thromboembolism events associated morbidity and mortality. Thromb Haemost 2007 ; 98 : 756-64.



® Facteurs de risque de thrombose veineuse: triade de Virchow (stase
veineuse, lésions de la paroi veineuse et hypercoagulabilite)

Hypercoagulabilité Stase veineuse

Immobilisation, absence

Acquise ou congénitale : e il
d’appui, alitement, chirurgie

- Patient: age, obésité, THROMBOSE
antécédent de MTEV, etc.

- Comorbidités

Thrombophilies

Altération endothéliale

Traumatisme (fractures, lésions des tissus
mous), inflammation chronique

*SFMU. Alipour et al. Traumatisme bénin : quand anticoaguler ? Urgences 2010; 56:647-661.



Traumatologie

C.-M. Samama et al. Prévention de la maladie thromboembolique veineuse postopératoire. Actualisation 2011. Annales Frangaises
d’Anesthésie et de Réanimation 30 (2011) 947-951

TVP TOTALES ETE SYMPTO  \iveaude
risque

PTH 50-60% 3-5% Elevé
PTG 50-60% 2-3% Elevé
Fracture hanche 50-60% 4-6% Elevé
Polytrauma Grave 50-70% - Eleve
Fracture plateau tibial, fémur 30-40% 1% Elevé
« Ligamentoplastie
* Rotule
» Fracture Tibia, cheville 10-20% 1% <V|odéré D
« tendon Achille
*(platre

* Trauma mb inf sans fracture

* Arthroscopie simple

* Meniscectomie 0-5% Faible
* Chirurgie du pied

* Ablation de matériel




Revue des guidelines

Table 1 Overview of guidelines on prevention of thromboembolism

Australia/ South
Intervention Prophylaxis @ ACCP AAOS New Zealand Nice ICS France Brazil Africa Japan Germany SIGN
Total hip arthroplasty Heparin X X X X X X X X X X 3
Fondaparinux x X
VKA X X X X X X
Aspirin X X
Total knee arthroplasty Heparin X X X X X X
Fondaparinux x X X X X X
VKA X X X X X X
Aspirin X
Hip fracture surgery Heparin X X X X X X X
Fondaparinux x X X X X
VKA X X X
Aspirin X
Knee arthroscopy None X X ) 4 X
Heparin RF RF RF
mmobilization of lower extremities None X X X
Heparin RF x
Fondaparinux X
VKA X

VKA, vitamin K antagonist; RF, risk factors present.

© 2009 International Society on Thrombosis and Haemostasis

Struijk-Mulder MC, Ettema HB, Verheyen CC, Buller HR. Comparing consensus guidelines on thromboprophylaxis in orthopedic surgery. J Thromb Haemost 2010; 8:
678-83



Evaluation du risque




ORIGINAL ARTICLE

Below-knee cast immobilization and the risk of venous
thrombosis: results from a large population-based case—
HH 1 = control study
Immobilisation avec platre

R. A. VAN ADRICHEM,*1 J. DEBEIJ,* R. G. H. H. NELISSEN,f I. B. SCHIPPER,] F. R. ROSENDAAL"*§

2 2 and S. C. CANNEGIETER*§
ac eUr e rlsque e *Dep of Clinical E Leiden University Medical Center; 1Department of Orthopedic Surgery, Leiden University Medical

Center; {Department of Trauma Surgery, Leiden University Medical Center; and §Dep of and Hemostasis, Leiden
University Medical Center, Leiden, the Netherlands

Table 2 Treatment type and indication for below-knee cast immobilization, and the nisk of venous thrombosis within | year

Treatment Patients*® Controls OR .4 (95% CI) OR,g; (95% CI)
None 4191 6073 1 (Reference) I (Reference)
Below-knee cast 134 23 8.5(54-13.2) 8.3 (5.3-12.9)
Jperati 41 11 5.4 (2.7-10.4) 4.9 (2.59.6)
‘onservative 93 12 11.4(6.2-20.7) 11.4 (6.2-20.9)
Traumatic 86 10 12.6 (6.5-24.3) 12.7 (6.6-24.6)
Non-traumatic 5 | 7.6 (0.9-65.5) 7.6 (0.9-66.4)

Cl, confidence interval; OR 4, adjusted odds ratio (adjusted for sex and age); OR,q;, adjusted odds ratio (adjused for sex, age, BMI, and regu-
lar exercise). *For two patients, no information on indication for cast immobilization was available.

Data based from a large based case control study (MEGA Study)
Platre sous le genou = augmentation du risque de MTEV (ORajusté = 8,5)

Van Adrichem RA, Debeij J, Nelissen RGHH, Schipper IB, Rosendaal FR, Cannegieter SC. Below-knee cast immobilization and the risk of venous thrombosis: results from a large
population based case—control study. J Thromb Haemost 2014; 12: 1461—9.



Facteurs de risques =
Patients avec traumatisme du Ml avec e

. agn . Incidence and risk factors for venous thromboembohsm in
Immo b | I Isation patients with nonsurgical isolated lower limb injuries™"
. - 3 Br}mo Riou MD,d PhD™*, Christophe Rothma.n_n MD®, Nathalie Lec'oules MDS,
- Objectif : analyse des facteurs de risque de survenue de thrombose E1lc Deiostx 10 o Datien N FRRIOY Ravgued 19 TR,

Charles Marc Samama MD, PhD%, Moussa Hamadouche MD"

- Etude prospective, multicentrique

- Patients pris en charge pour traumatisme du membre inférieur traité
de facon orthopédique/platre/attelle

- Pratiques des urgences francais en terme de prévention des MVTE

Table 3 Multivariate analysis of risk factors for VTE (n
2755 patients)

3698 Patients INCLUSION Variables Odds ratio P
(95% confidence interval)
3 FIN No weight bearin 4.11 (1.72-9.86) 0015
3358 Patients |MMOBILISATION & £

Age >50 y 3.14 (2.27-4.33) <.0001

Rigid immobilization  2.70 (1.66-4.38) <.0001
2761 Patients CHO-DOPPLER Severe injury 1.88 (1.34-2.62) .0002

See text for definitions.

La décharge, I'age, I'immobilisation et la sévérite du

; ) traumatisme = facteurs de risque de MVTE
2584 Patients 177 Patients

ans MVTE Avec MVTE
(6.4%)

Riou B, Rothmann C, Lecoules N, Bouvat E, Bosson JL, Ravaud P, Samama CM, Hamadouche M. Incidence and risk factors for venous thromboembolism in patients
with nonsurgical isolated lower-limb injuries. Am J Emerg Med 2007; 25: 502-8.



L-TRIP(CAST) score

Table 4. L-TRiP(cast) score based on the clinical risk prediction model.

Environmental Predictor Variable Point Value
Age >35and <55y
® 1 . . ’ Age > 55y
Médecine personnalisée Malo sox
Current use of oral contraceptives
Cancer within the past 5y
Pregnancy or puerperium
BMI > 25 and < 35 kg/m?®
BMI > 35 kg/m®
P /i i . Pneumonia
I f e Family history of VTE (first-degree relative)
B a a n ce be n e I ce rl Sq U e Comorbidity (rheumatoid arthritis, chronic kidney disease, COPD, multiple sclerosis)
Hospital admission within the past 3 mo
Bedridden within the past 3 mo
.@-PLOS | MEDIGINE Surge(yﬁlhi‘flhep&l?ﬂ\(:
@::% Superficial vein thrombosis
Plaster cast: complete leg
Plaster cast: circular knee cast (ankle free)
Plaster cast: foot

RESEARCH ARTICLE 4446 cas. Vs 6118 sans VTE Plaster cast: lower leg
H H This L-TRIP(; ) score was derived from the re ion coeffici (betas) of the clinical prediction
Venous ThrombOSIS RISk Gfter CaSt m;el: 020 Sabse‘l:i 0.75,i point; 0.7'05 <‘belae::gr:§5. 2 poims:e|r."255< k::tsa < :.75, 3 ::n‘t’s: =
November 10, 2015 Immobilization of the Lower Extremity: 175 = betn = £.957 4 poin: beta £ o5, Spoktis
Derivation and Validation of a Clinical %1

Prediction Score, L-TRiP(cast), in Three ‘ ® Gase 1 Control

Population-Based Case—Control Studies
Score > ou = 7 points , 5 | | || | I ]
il | L. ..
9 10 11 12 13 14

|
|

|

haut ri AR 1N IR |

aut risque 0 1= ‘
. 4 6 7 8 15 16 17 18 19 20
9 Th rom boprophylax|e L-TRIP(cast) Score (points)
Fig 3. Distribution of individual L-TRiP(cast) scores in the plaster cast subgroup derived from the MEGA study.

Nemeth B et al . Venous Thrombosis Risk after Cast Immobilization of the Lower Extremity: Derivation and Validation of a Clinical Prediction Score, L-TRiP(cast), in Three
Popuiation-Based Case-Control Studies. PLoS Med. 2015 Nov 10;12(11):e1001899

n

BN N AXRNNONN-NON - W0WS -

n
=]

o

Banne Nemeth'?, Raymond A. van Adrichem ', Astrid van Hylckama Vlieg',
Paolo Bucciarelli®, Ida Martinelli®, Trevor Baglin®, Frits R. Rosendaal'®, Saskia
le Cessie'®, Suzanne C. Cannegieter'*

Percentage %
>

|
N
5



EClinicalMedicine 20 (2020) 100270 Table 1
TRiP(cast) score.”

Contents lists available at ScienceDirect
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EClinicalMedicine i
Trauma”
journal ps: journals.elsevier. T T High-risk trauma 3
R I P (C A S ) s C o re Fibula and/or tibia shaft fracture
Tibial plateau fracture
Clinical risk assessment model to predict venous thromboembolism risk ;‘c:""“ e‘:ﬂ’;‘:""r"s“znt:f 5
: agi e ) nterm e- uma
after immobilization for lower-limb trauma Bi or tri-malleolar ankle fracture
Banne Nemeth™"'*, Delphine Douillet"', Saskia le Cessie*“, Andrea Penaloza®, The NEW ENGLAN D Patellar fracture
Thomas Moumneh?, Pierre-Marie Roy*, Suzanne Cannegieter™ Ankle dislocation, Lisfranc injury
* Department of Clinical Epidemiology,Leiden Uriversity Medicol Cente, The Netherlands J OURNAL of MEDICINE Severe knee sprain (with edema/haemarthrosis)
<Deparmentf Emereey e, Arger ey Hospea, MITCVASC e, ety of ngers,Agers P — FERRUARY 5, 2017 o o Severe ankle sprain (grade 3)
d:;ﬁ:.’::f :ﬂ::;f;ayl ﬁ,‘.;’.i‘n’,"7173.‘22'2’,'3"”,31”,?.’,27:'\'1?155"LZ'JI.SZ’ZZZ:"J. de Louvain, Brussels, Belgium Th mmboprophylaxn after Knee Arthroscopy L?w-risk frauma 1
Division of Thrombosis and Haemostasis, Leiden University Medical Center, The Netherlands and Lower-Leg Casting Single malleolar ankle fracture
N . Rivsnd A vie Avickiai D, Baca N S B, Ale Al WD § T Patellar dislocation
B. Nemetn et al. / ELhmicaimeaicine 2U (2U2U) 10U2/U ts R, Rosendaal, M.D.. Ph.D. ipp 8 sen, M.O., F (Meta)Tarsal bone(s) or forefoot fracture
' N Non-severe knee sprain or ankle sprain (grade 1 or 2)
Significant muscle injury
Step 1: Risk scores
Immobilization*
Upper-leg cast 3
v Lower-leg cast 2
TIP score L-TRIP(CiSt) score - Foot cast (ankle free) or any semi-rigid without plantar support 1
- Other cast or bracing with plantar support 0
(Delphi Method) (Case-control data) ' Patient characteristics*
Age <35 years 0
Age >35 and <55 years 1
o Developedin 2017 o Developed in 2015 in the MEGA study Age 255 and <75 years 2
d validated i h | Age >75 years 3
o Valdated in MEGA study an \.Ial ated in two other case-contro Male sex 1
(Douilet et al. PLoS One 14(6): €0217748) studies. (PLoS Med 12(11): 1001899) Body Mass Index BMI >25 and <235 kg/m? 1
* 2 . . . Body Mass Index BMI >35 kg/m 2
Using a cutoff score of 7 points in the  ramiyhistory of VIE (frs-desree reative) 2
P OT C A S T t . 1 A . d 1 6 0/ Personal history of VTE or known major thrombophilia 4
. s ria (1nCl cence 1. o) . Current use of oral contraceptives or Estrogenic hormone therapy 4
Step 2: Development phase, using data from the MEGA study S 76.1% Ciinoat dlagnosis withic the pasts yaard 3
e 5 Pregnancy or puerperium 3
) 0, Immobilization (other) within the past 3 months® 2
o Compare AUC of TIP and L-TRiP(cast) Sp . 5 1 2% Hospital admission, bedridden or flight > 6 h, Lower limb paralysis
) ‘ ° * ’ Surgery within the past 3 months 2
¢ Merge both scores into one single score VPP 5 2 5 o/ Comorbidity 1
(The TRiP(cast) score) by expert opinion CEC A o, Heart fgil‘ure, rheqmaroid gnhn‘n‘s, chronic Ia‘qney disease, COPD, IBD
‘ rP 3 0 Chronic venous insufficiency (varicose veins) 1
e Calculate AUC of TRiP(cast) score in MEGA N 992 A” 2 Thrombosis Risk Prediction in patients with cast immobilization score TRiP
(cast) score is the sum of the Trauma, Immobilization and Patient components.

® Trauma: Choose one, (the most severe trauma).

Step 3: Validation of the TRiP(cast) score in the POT-CAST trial ¢ Immobilization: Choose one.

94 Ppatient: multiple points can be scored.

¢ Other immobility next to cast immobilization.
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Targeted prophylactic anticoagulation based on the THE LANCET  ppished online 2024
TRiP(cast) score in patients with lower limb immobilisation: e Y

. o . . . -6736 ) 69-
a multicentre, stepped wedge, randomised implementation B

trial

Delphine Douillet, Andrea Penaloza, Damien Viglino, Jean-Jacques Banihachemi, Anmar Abboodi, Mathilde Helderlé, Emmanuel Montassier,
Fréderic Balen, Christian Brice, Said Laribi, Thibault Duchenoy, Philippe Vives, Louis Soulat, Nicolas Marjanovic, Thomas Moumneh,
Dominique Savary, Jérémie Riou, Pierre-Marie Roy




25 clusters assessed for eligibility

\d

[

15 clusters included in randomisation

sequence

10 clusters excluded:

6 not meeting inclusion criteria
4 declined to participate

15 clusters in the control phase

15 clusters in the intervention phase

0 Cluster excluded
1 Cluster did not include any patient

-

v

F—-> 1

Cluster excluded (end of participation)

Y

14 clusters analysed in the control phase
40 average cluster size per period
46 standard deviation of cluster sizes
604 patients included

14 clusters analysed in the intervention phase
100 average cluster size per period
100 standard deviation of cluster sizes

1516 patients included

1 Patient excluded:
1 non-respect of
inclusion/exclusion criteria
0 lost to follow-up
0 withdrawal of consent
0 TRiP(cast) score unavailable

A

A

11 Patients excluded:

2 non-respect of
inclusion/exclusion criteria

0 lost to follow-up

8 withdrawal of consent

1 TRiP(cast) score unavailable

603 patients analysed

1505 patients analysed

I

v

¥

I

v v

460 patients with
TRiP(cast) score <7

143 patients with
TRiP(cast) score 27

1159 patients with

TRiP(cast) score <7
(main analysis)

346 patients with
TRiP(cast) score 27

76%

Figure 1: Flow chart

77%




Essai randomisé stepped-wedge
15 centres en France et en Belgique

2120 patients

} Control group o f Interventional group
selon le score TRiP(cast)

* Notreatment<7
* Treatment=7
N N \
Noso  \ipoo s \\ D30\ D90

Hospital and deaths records

Selon le choix du médecin

Hospital and deaths records

Comité d’adjudication

\\ Merci au Dr DOUILLET Delphine



Le critére de jugement principal:

le taux cumulé de MTEV
symptomatique a 3 mois pendant la
phase d’intervention chez les patients
ayant un score TRiP(cast) <7

Merci au Dr DOUILLET Delphine

Taux d'ETEV symptomatique a 3 mois

1159 patients a faible risque pendant la période
d'intervention

Safety
threshold
0.3 0 °7% 14
ﬁ
n=8/1159
0.5 1 1.5 2%

0.8% (95%CI 0.3 to 1.5)

n=8/1048



Table 3: Primary and Secondary Outcomes

Outcome

As-Randomised Population

Per-Protocol Population

Intervention phase Control phase
(N=1505) (N=603)
no- (% 90-day probability)

Difference (Cl) Intervention phase
(N=1382)

percentage points

Primary outcome: symptomatic VTE in low-risk* patients

8/1159 (0-7; 95%CI 0-3 to 1-4)

8/1048 (0-8; 95%CI 0-3 to 1-5)

Secondary outcomes

Anticoagulant prescription rate, no- of patients (%) 368 (24-5) 304 (50-4) -26-0(-30-2t0-21-7)

VTE rate at 3 months, no. of patients (%) 17 (1-1)* 6(1-0) 0-1(-0-8to11)
VTE rate at 3 months in low-risk patients 8/1159(0-7) 2/460 (0-4) 0-3(-0-2t0 0-5)
VTE rate at 3 months in high-risk patients 9/346 (2-6) 4/143 (2-8) -0:02 (-0-3t0 0-3)
Fatal PE 0(0) (0)
Unexplained sudden death 0(0) 1(0-2)
Symptomatic PE 2(01) 0(0)
Symptomatic proximal DVT 2(01) 1(0-2)

___Symotomatic dictal DVT 1100.7) 4(07)

Major bleeding 1(0-1) 0(0)

Clinically relevant non-major bleeding 1(01) 0(0)

Abbreviations: Cl= confidence interval; DVT=deep-vein thrombosis; PE=pulmonary embolism; VTE=venous thrombo-embolism
* Low-risk patients identified by a TRiP(cast) score <7, high-risk patients identified by a score 27.

'Limited information on symptomatic DVT as defined by the Adjudication Committee was available for 2 patients (no ultrasound results).

Abbreviations: Cl= confidence interval; DVT=deep-vein thrombosis; PE=pulmonary embolism; VTE=venous thrombo-embolism

A\ N




Taux d’anticoagulation préventive

Control group

50.4%

\ N=304/603

Interventional group

24.5%

\ N=368/1505

Absolute difference
- 26% (95%CI -30.2 to -

21.7) (p<0.001)

Merci au Dr DOUILLET Delphine



Annales francaises de RECOMMANDATION POUR LA PRATIQUE CLINIQUE / RECOMMENDATION FOR CLINICAL PRACTICE

médecine d’'urgence
éﬁmu q‘ sEmv Reco_mmandatlo’ns sur la
== W\ s, gestion de la prévention
antithrombotique dans les
2024 structures d’urgence

® Champ 1. Traumatisme des membres inférieurs
nécessitant une immobilisation

Question 1: Chez les patients ayant un traumatisme
d'un membre inferieur, non opérés, nécessitant une
immobilisation et pris en charge en ambulatoire,
I'anticoagulation préventive permet-elle de réduire le
taux d'événements thromboemboliques veineux et la
morbi-mortalité associée ?

Borne 2 7 anticoagulation

R1.1.1. Chez les patients pris en charge aux urgences
ayant un traumatisme isolé d'un membre inférieur
nécessitant une immobilisation orthopédique par
orthése amovible ou immobilisation rigide et ne
nécessitant a priori pas de prise en charge chirurgi-
cale : il n'est probablement pas recommandé de pres-
crire systématiquement un traitement anticoagulant
préventif.

GRADE 2 - (Accord fort)

R1.1.2. Il est recommandé de réaliser une évaluation
du risque thromboembolique veineux en prenant en
compte les facteurs de risque thromboembolique liés au
patient (4ge, antécédents personnels de thrombose...),
le type de traumatismk (rupture du tendon d'Achille,
fracture...) et le type d'immobilisation (immobilisation
rigide, absence d’'appui...) afin de juger de I'indication
éventuelle d'une thromboprophylaxie.

GRADE 1+ (Accord fort)

R1.1.3. Il est probablement recommandé de se baser
sur un score évaluant le risque thromboembolique.

GRADE 2 + (Accord fort)

R1.1.4. Les experts suggérent de se baser sur le score
TRiP(cast) pour évaluer le risque thromboembolique.

AVIS D’EXPERTS (Accord fort)




Take home message

We know that patients with lower limb fractures are particularly vulnerable to

thromboembolism and we know that the vast majority of these patients present initially to

the Emergency Department. Initiation of prophylactic therapy may or may not be
appropriate at this time but we do have a responsibility to ensure that the risk of harm fro#i
he treatment we provide — the plaster cast — is minimised.

Primum Non Nocere

® Recommandations Francaises modifiées en 2024
® Etude CASTING, Lancet 2024

=> TRIP CAST score > ou= a 7 > bénéfice de la Thromboprophylaxie

® Prise en charge personnalisée






C’est cassée !



Immobilisation of torus fractures of the wrist in children Lancet 2023
(FORCE): a randomised controlled equivalence trial Perry et al

4 R
Fracture en motte de beurre, de I'extrémité inférieur du radius
Plus commune
Prise en charge souvent maximaliste (immobilisation + suivi) IR Is there an ISOLATED
k S Y/ ST paediatric wrist fracture?
o Is the fracture in the — P ¥}
Méthode ¥ES | DISTAL1/3 of theradius? /-1 Ty
Essai controlé randomisé, d’EQUIVALENCE \ is the corpfi RN s
> . , . A s e | deformed (BUCKLED)?
Enfants de 5 a 15 ans, Fracture isolée ou avec fracture ulnaire !

CJP : Wong-Baker scale, douleur a J 3, recueillie par sms/web © the cortex INTRCT o

around the radius?
ope . .« . 0i:i® (i.e. no visible
Immobilisation rigide et suivi ‘@.." X =

Proposer un bandage, et RAD

This is a BUCKLE fracture; Use the FORCE evidence:
Li t!l B t L tt| M Even More Wh I L t W t © Offer a bandage * Discharge without follow-up




Lancet 2023

Immobilisation of torus fractures of the wrist in children

(FORCE): a randomised controlled equivalence trial Perry et al
w QBB I
-::
Population Effect (95% Cl) n
Offeredab?jge? ;1'\ d § ‘) Offered a splint / cast |ntenti0n to treat é é
et A SRS Overall population ! e | -010(-0-37t0017) 908
Aged 4-7years ! S LA :  0:05(-0-44t00-53) 286
% Aged 8-15years | e i -0-16 (-0-48t0 0:16) 622
? Per protocol : '
R e ke potocl | ;
- nm(;""’ LI . ) Overall population —_—r - -0-06 (-0-34t0 0-21) 870
Aged 4-7 years : —_— i 013(-0-36t00:62) 271
g‘ < Aged 8-15years ! ——— ' -014 (-0-46t0 0-19) 599
I T T 1
u = _ -10 -05 0 05 10
+“— —»
Equivalent Pain Scores at every time point Favours splint Favours bandage

Recovery Complications Quality of life
o ——




Immobilisation of torus fractures of the wrist in children
(FORCE): a randomised controlled equivalence trial

6 A Offerof abandage group
— Aged 4-7 years
W Rigid immobilisation group
---- Aged 8-15 years

Wong-Baker score

T T
01 3 7 21 42
Time (days)




Immobilisation of torus fractures of the wrist in children
(FORCE): a randomised controlled equivalence trial

3
6 A Offerof abandage group
— Aged 4-7 years
B Rigid immobilisation group Offer of bandage group Rigid immobilisation group  Effect size (95% Cl)* p value
---- Aged 8-15 years (n=489) (n=476)
atisfaction
Day1 2(1,2), 406 1(1,2),380 . <0.0001
Day 42 1(1,2), 433 1(1,2),425 . 012
g Use of any analgesia within the previous 24h
2 Day1 337/408 (83%) 297/382 (78%) OR 053 (0-28t0 0-98) 004
(3
K] Day3 264/465 (57%) 227/442 (51%) OR 0-60 (0-36 to 0-99) 0-05
=) 9% o 5 2 : 5
s Dav7 W%Q(ZS«:) 100/4230 (22%) OR 0.70 (0. 4050122 0.21
= School absence
Participants who missed school 112/430 (26%) 93/425 (22%) OR 079 (0-57 to 1-08) 014
Number of days of school missed 15 (1-2); n=112 1.5(1-2); n=93 . 037
Any complication 5(1-0%) 3(0-6%)
Alternative fracture: greenstick 1(0-2%) 1(0-2%)
Alternative fracture: complete but 3(0-6%) 2(0-4%)
remains undisplaced
O+T— T T 1
01 3 7 21 42 Other 1(0-2%) 0

Time (days)




%89 %76

Offered a bandage & Offered a splint / cast
immediate discharge & routine follow-up

Is there an ISOLATED ys The FOrearm fracture Rocovery
paediatric wrist fracture? IO Bishaton Saudy What did the trial find?

The two treatments resulod in the same outcomes. The majorty of

Torus Fractures. those offered a bandage chose to wear it immediately. There was no

difference at allin the levels of pain between those treated with a hard

Is the fracture in the . I < Evidence from the splint and usual outpatient follow-up and those offered a bandage and
YES DISTAL 1/3 of the radiu 3 ce discharge (ie. no further follow up) from hospital the same day. Similarty,

(with/without ulna fracture) AR -~ P— there was no dflerence i the recovery using the arm, quakty of ie,

; : FORCE study s s it e b A AN

— increase in pain killer use in the bandage group at day 1, but not at any
Torus fractures (also called buckle fractures) of the wrist ( other time point. Overal, the cost of the offer of a bandage was slightly
are the most common type of broken bone in children. h lower for tamises and the NHS.
" They are also the mildest form of broken bone, in which
Is the cortex of the radius vis fhe bohe cruishes {or buckiee), etead of resiking: In conclusion, the findings of this study support offering a bandage to be
deformed (BUCKLED)? used at the discration of families t0 raat chidren with a torus racturo of
the wrist

—— Treatment
Is the cortex INTRCT all i —
YES around the radius? ¢ Despite being 50 common, there is no ‘standard’ or ‘agreed' treatment

(i.e. no visible gap) X Traditionally doctors have used plaster casts and arranged outpatient !
e follow-up. However, medical research suggested that wearing a i
Ead Herviach, 6 s fusing i irssiment; it e sballely 0000, i
Equivalent Pain Scores at every time point =

This is a BUCKLE fracture; Use the FORCE evidence:
® Offer a bandage * Discharge without follow-up

No Difference in:

‘ Q e o ek O bl v ol putlsnt etrtal ga 66 Scientific Article Full trial report FORCE pathway
The FORCE study has been The ful FORCE study reportis A pathway 1o help cinicians
www.FORCEstudy org About the FORCE Study pubished nthe Lancet publshed inthe NIHR joumals implement the FORCE study

Complications Quality of life — library. rosults

The FORCE study looked into whether or not a bandage (which was
optional to wear) and no further follow-up resulted in the same levels of -
pain and sped of recovery as & hard splint and usual follow-up. =

. D oo ax o
Use the force pathway

- Atotal of 965 children aged 4-15 years from 23 emergency departments
3 = in the UK took part in the study. Children were fairly divided between the Info
- bandage and hard spiint groups in a process called randomisation. Prior Oxford Trauma
= 10 the study, families told s that managing pain after injury was the most = = on Twitter...
about pain, recovery using the am, qualiy of lfe, complications
e e L r
1o famiies and the NHS L=




C'est casse ?




Ultrasonography or Radiography for Suspected Pediatric NEJM 2023
Distal Forearm Fractures

Rationnel Ultrasonography

* Timely
\ ® Accurate
* No ionizing radiation

Snelling et al

/" La fracture en motte de beurre, de I'extrémité inférieur du
radius est toujours la Plus commune

La radio est I'examen de référence mais expose a un
rayonnement et reste inacssessible a 2/3 de |la population

\_Echographie ?
Méthode

Essai controlé randomisé, multicentrique, ouvert et de non-inf
Mené en Australie — Su pédiatriqgues ou mixtes
Enfants de 5 a 15 ans, traumatisme isolée ou non déformé de I'avant bras

CJP :PROMIS, a 4 semaines
CJS: diagnostics, suivi des complications, de la douleur, de la satisfaction et des temps de prise en charge.




Ultrasonography or Radiography for Suspected Pediatric NEJ'M 2023
Distal Forearm Fractures Snelling et al

CJP: Fonction physique du bras a 4 semaines, mesurée par
buckle le score PROMIS (8 a 40, plus élevé = meilleure fonction),
via questionnaire en ligne chez les enfants de 5 a 15 ans.

Sources: Don’t Forget the bubbles, SKGEM



Ultrasonography or Radiography for Suspected Pediatric NEJ.M 2023
Distal Forearm Fractures Snelling et al

,
Résultats , :
Outcome Radiography Ult.rasonography Norifeoit Effect Size (95% Cl)
no. of patients margin
Primary outcome »
Age 5-15 years Per-protocol population 132 130 ' —— 0.1 (-1.3to0 1.4)
clinically non-deformed, isolated distal forearm injury Intention-to-treat population 133 133 —*— 0.1 (-1.3to 1.4)
Y Secondary outcomes
Ultrasonography by \{y/ e PROMIS score at 1 wk 126 129 — 0.7 (-1.4 o 2.8)
trained nurse practitioner, X<ra.y naging PROMIS score at 8 wk 117 120 - 0.1 (-0.5t00.7)
physiotherapist, or “ (rafh;;r:a:)h:) Diagnostic category
physicians as initial test.* . e No fracture 42 45 — -0.3 (-2.0to 1.4)
>, Buckle fracture 53 51 —— -0.2 (-23t0 1.9
;270 e
\\\\ ¢ Other fracture 37 34 R 0.4 (-2.5 to 3.4)
Age
& rendomized , 5-9yr 59 55 - 1.6 (~0.5 to 3.6)
135 \\ 10-15 yr 73 75 —a -1.1 (-2.9t00.7)
\ r T T T T T T T T 1
+50% of petionts bad US N 80 -40 00 40 80
l:n::,‘n which received \‘ :
) function at 4 weeks Radiography Better Ultrasonography Better
PROMIS™ 97% follow up PROMIS™*
36.4 36.3 Figure 1. PROMIS Scores at 4 Weeks.

; Children and adolescents with forearm injuries were randomly assigned to initially undergo point-of-care ultraso-
nography or radiography. The primary outcome was physical function of the affected arm at 4 weeks as assessed with
the use of the validated Pediatric Upper Extremity Short Patient-Reported Outcomes Measurement Information Sys-
tem (PROMIS; scores range from 8 to 40, with higher scores indicating better function); the noninferiority margin was
5 points.

Sources: Don’t Forget the bubbles, SKGEM



Ultrasonography or Radiography for Suspected Pediatric NEJ.M 2023
Distal Forearm Fractures Snelling et al

Résultats Conclusion
/ .
/ satisfaction du patient/parent \ Des auteurs:

J douleur a 1, 4 et 8 semaines

J durée du séjour aux urgences Chez les enfants et adolescents présentant un traumatisme
¥ durée du traitement distal de I'avant-bras, I'utilisation de I'’échographie comme
\‘I’ jours d'absence scolaire ) méthode d’imagerie initiale s’est révélée non inférieure a la
radiographie en ce qui concerne la fonction physique du bras a
4 semaines.
La mienne:

L'échographie peut étre une méthode appropriée pour
diagnostiquer les fractures en cas de traumatismes distaux de
Q/ant-bras sans déformation clinique, notamment lorsque

I'acces a la radiographie est difficile.

Sources: Don’t Forget the bubbles, SKGEM




C’est cassée !

C'est casse ?

Et pas deforme

Amour, bienveillance et réassurance.



|A et tnage







IA et triage : gadget, aide ou danger ?

Rationnel - | — -

Triage = étape critique, souvent sous pression.

‘L. Problémes : subjectivité, sous/sur-triage, surcharge.

@ 1A permetrait de :

* Réduire les biais

* |dentifier les patients critiques
* Optimiser les ressources




IA et triage : gadget, aide ou danger ?

Rationnel - | — -

@ LIA analyse des données cliniques structurées et non
structurées.

v~ Exemples : motif de consultation, paramétres vitaux,
mais aussi texte libre du dossier.

X outils : NLP, modeles prédictifs, LLM (grands modeles
de langage).




Al-driven triage in emergency departments: A review of
benefits, challenges, and future directions

Rationnel ! !

Objectif : Faire le point sur les bénéfices, défis,
composants techniques et perspectives des systemes de
tri basé sur de I'lA

Patient Input Data Collection Triage Decision improved ED
Al Processing (?mcomes

Algorithmic Analysis Real-time Feedback NLP Interpretation

* Revue narrative de la littérature (2015-2024) sur I'lA

appliquée au tri en MU
e Sources : PubMed, Scopus, IEEE Xplore, Google Scholar




Résultats

Composants clés des systémes IA de triage

ul Collecte et traitement des données
(antécédents, parameétres vitaux, données
démographiques)

@ Modeéles algorithmiques : arbres de décision,
réseaux de neurones, régression

S Analyse en temps réel : priorisation
dynamique selon les ressources disponibles

" NLP: analyse des observations cliniques et
données non structurées

Al-driven triage in emergency departments: A review of
benefits, challenges, and future directions

1. Amélioration de la priorisation des
patients et réduction des délais de soins
2. Décisions moins subjectives

3. Allegement de la charge cognitive des
soignants

4. Optimisation des ressources (filiéres,
personnel etc.)




R

Al-driven triage in emergency departments: A review of
benefits, challenges, and future directions

MAIS ' = = S—

re Qualité et diversité des données

L Biais algorithmiques (ex. sous-évaluation de patients
selon genre/ethnie) Et apres
' Enjeux éthiques et de confidentialité des données 3
? Acceptabilité par les soignants (manque de

transparence, “boite noire”)
@ Amélioration continue des algorithmes avec

données diversifiées
% Intégration avec dispositifs connectés

(wearables)

@ Formation des soignants a l'usage de I'lA
| | Développement de cadres éthiques
(transparence, supervision humaine)



Use of a Large Language Model to Assess Clinical Acuity
of Adults in the Emergency Department

Rationnel -— i —— ot —

Objectif : Evaluer si un grand modéle de langage
(LLM, ici GPT-4) peut correctement classer I'acuité

des patients

Méthode

Analyse de 251 401 passages aux urgences adultes (UCSF, 2012-2023)
Constitution de 10 000 paires de patients avec niveaux ESI différents (5 niveaux)

Le LLM devait désigner, a partir du texte seul, le patient le plus grave dans chaque paire
Comparaison avec un médecin humain sur un sous-échantillon de 500 paires




Use of a Large Language Model to Assess Clinical Acuity
of Adults in the Emergency Department

Résultats . - — Figure 1. Flowchart of Included Emergency Department (ED) Visits

721818 Total D visits |
l—»[ 65783 ED visits with no assaciated clinical notes available |

' "
656035 ED visits with any note data available
T

234805 Excluded
232788 Pediatric (age <18 y) ED visits
2017 Age unknown

GPT-4 : 89 % de précision globale (vs 84 % pour
GPT-3.5)

Comparable a un médecin (88 % LLM vs 86 %

421230 Adult (aged 218 y) ED visits

- e
humain sur 500 paires) '

Performance maximale (100 %) sur les cas tres
contrastés (ex : ESI 1 vs ESI 5)




Use of a Large Language Model to Assess Clinical Acuity

of Adults in the Emergency Department

2 ~e——-

% Interprétation —

LLM capable de stratifier

Comparable au
raisonnement clinique
humain sur des taches de
catégorisation

Utilisation de I'histoire clinique
seule

Données post-tri

Performances moindres pour
les distinctions fines tri 4 vs 5



Impact of Artificial Intelligence—Based Triage Decision
Support on Emergency Department Care

Rationnel

i

Objectif : Evaluer évaluer I'impact de la mise en
place d’un outil de tri, se basant sur l'lA, sur la
performance du tri et la fluidité des parcours

patients.

Méthode

Etude Avant/Apres, dans 3 SU, sur un an (180 jours avant et apres)
Algo/outil TriageGO: intégré au dossier patient, utilisant ; age, sexe, parametres vitaux, —1

mode d’arrivée, antécédents, motif de recours
CJP: sensibilité/spécificité du besoin en soins critiques, chirurgie urgente et hospi.
CJP « flux »: temps avant prise en charge, avant décision et avant sortie.
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Résultats , — PR

Emergency
Soverity Index 3

Reduce
ambiguous Level 3
ESI assignments

142

Expedite care for
high-risk patients

4+5

Confidently recommend
lower-acuity care settings
for lower-risk patients




Impact of Artificial Intelligence—Based Triage Decision
Support on Emergency Department Care

Résultats

Sensibilité et Spécificité améliorée: 78,8 % a 83,1 %
(soins critiques)
Impact sur les flux patients (médianes) :
Temps arrivée - prise en charge :-33 %
Temps arrivée - décision d’orientation : —4,2 %
Temps arrivée - sortie des urgences : —6,1 %

IDE + IA : surpassaient IA seule

A I'inverse, IDE qui ne suivaient
jamais I'lA : moins bonne

Mais performance que le modele seul.

Taux d’adhésion médian : 70 %, avec forte variabilité
inter-individuelle




IA et triage : gadget, aide ou danger ?

Conclusion |

Ameélioration des patients les plus graves
Optimisation des flux

Mais quel est le bon critere?

A Acceptabilité variable
@ Outils d’aide et non remplagcants







