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Wang CS, and al Does this dyspneic patient in the emergency department have
congestive heart failure?
JAMA. 19 oct 2005,;294(15):1944-56.

Validité intrinseque des différents symptomes, sighes cliniques

et éléments anamnestiques orientant vers une ICA

Sensibilité Spécificité RV+ (1C95%) RV- (1C95%)

Jugement
Clinique 0.61 0.86 4.4 (1.8-10.0) 0.45 (0.28-0.73)
initial




Examen physique = Diagnostic de gravite

 En urgence, 'examen clinigue recherche avant tout des sighes de gravités :

 FR: tachypnée ou polypnée >30, bradypnée < 15, pauses respiratoires
e Signes de lutte : balancement thoraco-abdominal, tirages

e Signe d’hypoxémie : cyanose, confusion, convulsions

* Incapacité a parler

e Signe d’hypercapnie : somnolence, sueurs, flappping
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Original Contribution

Development of a clinical prediction score for congestive heart failure
diagnosis in the emergency care setting: The Brest score

Adrien Basset, MD ®, Emmanuel Nowak, PhD b, Philippe Castellant, MD *, Christophe Gut-Gobert, MD d,
Grégoire Le Gal, MD, PhD ™, Erwan L'Her, MD, PhD *%&*
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Am J Emerg Med, 2016 :
Classification Congesnve Heart Fail- No Congesnve Heart Total
HFe Failure
pro a'hﬂi'r:r 2 28 ﬁ?\
{ Score 0-3) sy G33%) (14.6 %) :
termediate probabiliby 35 39 94
(58.5 %) (41.5%) (45.6 %)
T4
{91 5 %) (8.5
LauasnE seE ueUsLIL Lo L
5T segment aboormahtes 108 0,0083
Afnal fbnllaton/Sutter 0,99 0,0002




* CIC- ~ Comparaison score de Brest et du score PREDICA

k Camre d Invesngallon Clinique

) TR pour le diagnostic SICA

Acute Dyspnea

N =1589
patients

N =118 missing diagnosis

N =10 missing Brest score item

N =202 missing Predica score item

N= 1386
patients
included

Non AHF
N = 1106 patients

AHF
N = 280 patients

Score Avs. Score B

) ) Score B IAUC alue
(Cclos%) P
Brest score (pomts) PREDICA score 3(0.8t0o5.8) 0.009

(points)
Intern Emerg Med, 2022 Jun;17(4):1155-1163




Radiographie Pulmonaire (RP)

LIMITES

Qualité de la RP
Souvent faite en position assise
Retard radiologique
Interpretation variable

Wang CS, and al JAMA. 19 oct 2005;294(15):1944-56.C
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Radiographic congestion score index

RESEARCH ARTICLE

Diagnostic performance of congestion score
index evaluated from chest radiography for
acute heart failure in the emergency
department: A retrospective analysis from the
PARADISE cohort

Masatake Kobayashi'®, Amine Douair(2*, Kevin Duarte', Déborah Jaeger: ',
Gaetan Giacomin?, Adrien Bassand 2, Victor Jeangeorgesz, Laure Abensur Vuillaume 2,
Gregoire Preud’homme ", Olivier Huttin, Faiez Zannad’, Patrick Rossignol',

Tahar Chouihed'?, Nicolas Girerd ' *

1 2 3
v'1,333 patients admitted for acute dyspnea to the ED superior Cephalization Alveolar pulmonary edema
v'Mean age 72years, Men 52%, HTN 55%, Hx HF 19% Peribronchial - Confluent
cuffing Intlerstltlal edema
. . . utmohnar
v'Radiographic CSl at the ED Middle Periv?fs:cglar P onary Localizea
CuiTtin eaema
v'17% had AHF diagnosis at discharge Kerley A line Mild Intense

Kerley B line
Kerley C line
No congestive sign; Vanishing tumor / Costophrenic angle

Inferior




o Brest score

nCIC-P AUC (95%Cl)= 72 (68-77)
Brestscore Brestscore
+ BNP + C3lI
AUC (95%CI1)=82 (79-86) AUC (95%CI1)=81 (77-835)
Y Y
Brest score
+ BNP + CSI
Brest score calculated AUC (95%CIl)=85 (82-89)
from
o Ccsl BNP
age, comorbidity Baseline model 96/t AUC oy 950,cy) delta AUC \py (e5%ci)
(95%Cl) 0 (95%Cl) 0
burden, dyspnea and on top of
. : Brest coore 9(5-12) 75(59-91) 10 (7-13) 74 (58-90)
clinical congestion on top of
Brest score + BNP  © (1-9)  95(38-72) - -
on top of _ — 4 (2-6) 63 (47-79)

Brest score + CSlI

CSl improved clinical-based diagnhostic value, to a similar extent as BNP



Echographie Cardiaque: quoi faire ?

LIMITES

Compliqué
Nécessite une formation importante
Validation nécessaire pratique +++++
Limite par 'échogénicité des patients
Durée de 'examen +++




Sensitivity

BreaTHING NOT PROPERLY

1.0-
BNP, 50 pg/ml N=1 500 \ B N P
0.8 Ry “ . MULTINATIONAL STUDY
] BNP, 100 pg/ml —
BNP, 125 pg/m Cutoff 100 pg /ml

BNP, 150 pg/mi

1 - sensitivity 90 %
- specificity 76 %

0.4+ - PPV 79 %
Area under the receiver-operating-characteristic curve, § - NPV 89 %

0.91 (95% confidence interval, 0.90-0,93}

Accuracy 83 %

0.21

BNP et NT-proBNP :

D'od T T 1 |6 EwT 1
0.0 0.2 0.4 0. 0.8 1.0 ° ' ' '
i Exclusion !!!
POSITIVE  NEGATIVE Januzzi et al. Eur Heart J 2006
aNp s g Prepictive  PREDICTIVE A
ENSITVITY  SPECIFICTY  Varue VALUE CCURACY : : N - S
Table2 0 | NT-proBNP cut-points for the d | f acute HF tients
i NP, able 2 Optimal NT-proBNP cut-points for the diagnosis o acute HF among dyspnoeic patien
50 97(96-98) 62(59-66) 71(68-74)  96(94-97) 79 Category Optimal cut-point Sensitivity (%) Specificity (%) PPV (%) NPV (%) Accuracy (%)
- e o N e . : Confimatory ('rule in’) cut-points
1 90 (88-9 76(73-79)  79(76-81)  89(87-91 83
Sy (1218 | 40pginl a7 G 5w o
150 85(82-88)  83(80-85)  §3(80-85) 85 (83-88) 84 50-75 years (n = 537) 900 pg/mL 90 81 83 88 85
>75 years (n =535) 1800 pg/mL 85 74 92 55 83
Rule in, overall 90 84 88 66 85

Maisel, NEJM 2002

WG

X 3 0 1
All patients (1=1256) 300 pg/mL 99 60 7 83




International evidence-based
recommendations for point-of-care
lung ultrasound

Fig. 2 The four chest areas per side considered for complete eight-
zone lung ultrasound examination. These areas are used to evaluate
for the presence of interstitial syndrome. Areas / and 2 denote the
upper anterior and lower anterior chest areas, respectively. Areas 3
and 4 denote the upper lateral and basal lateral chest areas,
respectively. PSL parasternal line, AAL anterior axillary line, PAL
posterior axillary line (modified from Volpicelli et al. [19])

28 points

Quantification pour les contextes
néphrologiques et cardiologiques

Mais en URGENCE ???

Volpicelli, Intensive Care Med 2012




Echographie pulmonaire normale




Ligne B => SICA
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Accuracy of Several Lung Ultrasound (® ereen orspomes]
Methods for the Diagnosis of Acute
Heart Failure in the ED

A Multicenter Prospective Study

Aurgfien Buessler, MD: Tahar Chowhed, MDD, PhD; Kevin Duarte, Ph Adren Bassand, MDD, Matthisu Huot-Marchand, MO,
Yannick Gottwalles, MO Alice Pénine, MD, Hies Andre, MD; Lionel Nace, MD; Deborah Jaeger, MD;

Masatake Kobayashi, MD: Stefano Coirmo, MD, PhD; Patrick Rossignol, MD, PRD; and m
Nicolas Girerd, MO, PhD PODCAST I

C

No B-line

1 B-line
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TABLE 3 | Diagnostic Performance of the Various LUS Techniques in Conjunction With the Brest Score for Pulmonary Congestion Assessment

Variable

Performance

Diagnastic Value of LUS Technigues in Addition to the Brest Score

C-Index Vakue of the
Consdered Parameter
{95% CI)

Specificity (95% CI)

Sansitivity (5% CI)

C-Index Value of Brest
5core and Considered
Parameter (95% CI)

P Value

C-Index Increase in
Addibon to the Brest
Score (95% )

P Yalue

Overall population
Brest score
Continuous
Categories (0-3, 4-8, 9-15)
4-point method
B-line count
== 1 bilateral positive point
= 2 bilateral positive polnts
G-point method
B-line count
= 1 bilateral positive point
= 2 bilateral positive polnts
8-point method
B-line count
=1 bilateral pasitive point
= 2 bilateral positive polnts

81.8 (74.2 to 89.4)
72.8 (65.3 to 80.3)

76.7 (68.2 to 85.1)
68.3 (0.8 to 75.8)
63.7 (58.5 to 68.8)

78.2 (70.1 to 86.4)
72.4 (65.0 to 79.8)
69.9 (64.2 to 75.5)

81.8 (74.3 to 89.3)
74.0 (7.1 to 80.9)
69.4 (63.3 to 75.5)

Patients with intermediate Brest score

Brest score
Continuous

71.7 (59.9 to 83.6)

88.6 (75.4 to 96.2)
100.0 (92.0 to 100.0)

88.6 (75.4 to 96.2)
100.0 (92.0 to 100.0)

93.2 (81.3 to 98.6)
97.7 (88.0 to 99.9)

47.9 (36.1 to 60.0)
27.4 (17.6 o 39.1)

56.2 (44.1 to 67.8)
39.7 (28.5 to 51.9)

54.8 (42.7 to 66.5)
41.1 (29.7 to 53.2)

88.1 (82.0 to 94.1)
86.6 (80.1 to 93.1)
85.3 (78.6 to 91.9)

89.1 (83.3 to 94.8)
BE.5 (82.5 to 94.5)
88.4 (82.6 ta 94.2)

90.6 (85.2 to 96.0)

88.7 (82.9 to 94.6)
88.7 (82.8 to 94.7)

NA

= 0001
< 0001
< 0001

= 0001
< 0001
< 0001

= 0001
< 0001
< 0001

6.3 (1.0 to 11.8)
4.8 (-0.1 to 9.6)
3.5 (0.4 to 6.5)

7.3 (1.7 to 12.8)
6.7 (0.9 to 12.5)
6.6 (2.3 to 10.8)

8.8 (2.8 to 14.7)
6.9 (1.6t0 12.2)
6.9 (1.7 to 12.1)

020
053
026

010
024
002

.010
009

4-point method
B-line count
= 1 bilateral positive point

75.9 (65.0 to 86.8)
68.7 (59.3 to 78.2)

B8.5 (69.8 to 97.6)

49.0 (34.4 to 63.7)

81.6 (71.7 to 91.5)
78.5 (67.8 to 89.2)

< .0001
< 0001

9.9 (0.1 to 19.6)
6.8 (-2.1t015.7)

047
13

= 2 bilateral positive points

61.2 (55.3 ta 67.1)

100.0 (86.8 to 100.0)

22.4 (11.8 to 36.6)

76.5 (65.9 to 87.1)

< 0001

4.8 (0.3 t0 9.3)

037

B-line count
=1 bilateral positive point

78.4 (68.0 to 88.7)
71.8 (62.4 to 81.2)

8.5 (69.8 to 97.6)

49.0 (34.4 to 63.7)

§3.4 (74.0 to 92.7)
80.6 (70.4 to 90.8)

<0001
< 0001

11.6 (1.9 to 21.4)
8.9 (-0.2 to 17.9)

020
.054

=2 bilateral positive polnts

69.4 (62.5 to 76.3)

100.0 (86.8 to 100.0)

22.4 (11.8 to 36.6)

81.4 (71.9 to 90.8)

< 0001

9.6 (3.1 to 16.1)

8-point method
B-line count
= 1 bilateral positive point

‘ &-point method

81.0 (71.2 ta 90.8)
72.7 (63.9 to 81.5)

92.3 (74.9 to 99.1)

53.1 (38.3 to 67.5)

85.4 (76.4 to 94.3)
82.4 (72.6 to 92.2)

< .0001
< 0001

13.6 (3.4 to 23.8)
10.7 (1.7 to 19.7)

009
0.020

= 2 bilateral positive points

£7.5 {59.6 ta 75.3)

96.2 (80.4 to 99.9)

388 (25.2 to 53.8)

80.4 (70.3 to 50.4)

< 0001

8.6 (0.9 to 16.4)

0.029

WA = not appropriate. See Tahle 1 kegend for expansion of other abbreviations.



Brest Score 4-point LUS meth -point L meth -point L meth I

* La méthode a 6 ou 8 points

Increase in AUC by LUS methods in addition to the Brest score font aussi bien que celle a 28

12 4 10.7 points
(1.7 t0 19.7)

Cenlre d'Investigation Clinique
Pludthdrmaticue - Mancy

Variables

score

Age >65y

Sudden dyspnea
Night outbreak
Orthopnea

Prior CHF episode
COPD

Myocardial infarction
Pulmonary crackles
Pitting leg edema

ST abnormalities
Atrial fibrillation/flutter
Maximal score 15

e L’écho.Pulm. est un outil
précis pour le diagnostic de
'insuffisance cardiaque

J

AUC for Brest score

84 81.8
4.2 to 89.4,

80 -
78
76

10
{-02t0 17.9)

# i - - * L’écho. Pulm. a une plus value
) 0oz encore plus importante pour

51 (o100 les patients avec un score de
" Brest intermédiaire

2_

0

B Overall population: Brest score + LUS > 1 bilat. positive zone
M Intermediate Brest score (4-8): Brest score + LUS = 1 bilat. positive zone

74 71.7
- (59.9 to 83.6)

70
68
66

B Overall Population

M Intermediate Brest
score (4-8)
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DETECTION BILATERALE
POSITIVE DE B-LINES

B S

DANS 2 ZONES /4 AVEC GLISSEMENT PLEURAL

_cardiaque aigué

Examen veineux e
/ coupe apicale 4

GLISSEMZ

Pneumonia Pneumonie
et isolée
Insuffisance .-

Scan pulmonaire
antérieur en 4 zones CONSOLIDATI
Oui 2 Non
Pneumonie ‘

Non

Imagerie de

. v :
'SYNDROME POSTEROLATERAL ALVEOLAIRE ET/OU |

thoracique pos

' Pneumonie

PLEURAI 5 i =]

Non

¥

“Point poumon”

Pneumothorax 4«

. “POINT POUMON"’

Oui

Non

M
EMERALD-US

Evaluation de la faisabilite de la Mise en oeuvre

et de la pERformance d’un ALgorithme d’échographie
aux urgences

pour le diagnostic de Dyspnee aigue

PHRC

Originalité
- 8 pts d’évaluations thoracique
- Autorise le diagnostic “mixte”

-  Expneumopathie et
décompensation cardiaque
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Implementation of Mobile Intensive Care Unit Ultrasound based management for

acute DYSPNEA :

A stepped wedge cluster randomized controlled trial.
IMICU2-Dyspnea
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