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Les objectifs de la prise en charge des douleurs
thoraciques

* Ne pas laisser sortir par erreur des patients avec un SCA <2 % erreur
admissible

EXIGENCE SECURITAIRE

* Bien connaitre ce que l'on cherche
EXIGENCE SCIENTIFIQUE

* Intégrer les limites de performance technique des biomarqueurs
EXIGENCE ANALYTIQUE

* Intégrer les biomarqueurs dans une démarche diagnostique globale
EXIGENCE DEMARCHE DIAGNOSTIQUE GLOBALE

RESURCOR 2017

EXIGENCE SECURITAIRE

* |[dentifier les patients les plus graves
e SCA, dissection Ao, EP, myocardite.....

* Exclure le SCA avec un niveau de certitude important

MISSED DIAGNOSES OF ACUTE CARDIAC ISCHEMIA
IN THE EMERGENCY DEPARTMENT

J. Hector Popg, M.D., Tom P. AurDerHeiDE, M.D., RoBin RuTHAZER, M.P.H., RoBert H. WooLarp, M.D.,
James A. FELoman, M.D., Joni R. BEsHansky, R.N., M.P.H., JoHn L. GRIFFITH, PH.D.,
AND HARRY P. SELker, M.D., M.S.P.H.

Faible nombre de patients mais surmortalité

« inacceptable ».
Stratégie optimale : < 2 % erreur
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EXIGENCE SCIENTIFIQUE

IDM: mort myocytaire suite a une ischémie prolongée
Lésion myocardiques: Augmentation de la Tn et des CKmb

g Toute elévation de
S la troponine
ey traduit une
simimen LESION

MYOCARDIQUE et pas

toujours un IDM
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Thygesen Eur Heart J 2012

EXIGENCE SCIENTIFIQUE

Classification

Définition

Type 1 IDM spontané secondaire a une ischémie due a un
événement coronaire primitif tel que I'érosion d’une plaque
et/ou sa rupture, une fissuration ou une dissection

Type 2 IDM secondaire a une ischémie du a une augmentation de

la demande en oxygéne ou a une diminution de I'offre

comme un spasme coronaire, une embolie coronaire, une

anémie, une arythmie, une hyper ou hypo tension

IDM n’est pas toujours d’origine coronaire
Troponine n’est pas un marqueur spécifique

de 'atteinte coronaire

RESURCOR 201

Thygesen Eur Heart J 2012
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EXIGENCE ANALYTIQUE

@ Eurapean Heart fearmal (2010 31, F197-2206 CURRENT OPINION
cimmrren 10109 e e ien 251

Recommendations for the use of cardiac troponin
measurement in acute cardiac care’

* Définition des valeurs seuils :
« 99éme narcentile de la distribution dans une population
normale
* Coefficient de variation (précision analytique) <10%

* Hypersensible > 50% mesurable
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EXIGENCE DEMARCHE DIAGNOSTIQUE GLOBALE

CENTRAL ILLUSTRATION Patient Assessment With Suspected ACS

Y o o Y ﬁ
1. Clinical setting s .‘ g ' . - A | KUA . |
Symptoms [ A N
and vital signs A | [ A h | | ~_—1 -
I T O V1 Y O R [ W 1) cPRishock
II. Electro- _J\/\-
cardiogram
Lea Normal ECG ST depression (mild) ST depression ST elevation
lll. Troponin — _/+ + ++ +++
level at Oh
e Tropori he sbove
(within = _/ + + ++ n‘:I-‘rsl:gtm
1,2 or 3h) rule-in

fragedecon m m

Unstable  Other NSTEMI STEMI

Differential
Noncardiac angina  cardiac

diagnosis

Twerenbold, R. et al. J Am Coll Cardiol 2017;70(8):996-1012.
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De nouvelles recommandations

European Heart Journal Advance Access published August 29, 2015

@ European Heart Journal ESC GUIDELINES

! doi10.1093/eurheartj/ebw3i20

) 2015 ESC guidelines for the management

- of acute coronary syndromes in patients
presenting without persistent ST-segment
elevation

Task Force for the Management of Acute Coronary Syndromes
in Patients Presenting without Persistent ST-Segment Elevation
of the European Society of Cardiology (ESC)

Authors/Task Force Members: Marco Roffi* (Chairperson) (Switzerland), Carlo Patrono
* (Co-Chairperson) (ltaly), Jean-Philippe Collet! (France), Christian Mueller!
(Switzerland), Marco Valgimiglit (The Netherlands), Felicita Andreotti (Italy),

Jeroen ). Bax (The Netherlands), Michael A. Borger (Germany), Carlos Brotons (Spain),
Derek P. Chew (Australia), Baris Gencer (Switzerland), Gerd Hasenfuss (Germany),
Keld Kjeldsen (Denmark), Patrizio Lancellotti (Belgium), Ulf Landmesser (Germany),
Julinda Mehilli (Germany), Debabrata Mukherjee (USA), Robert F. Storey (UK),

and Stephan Windecker (Switzerland) > tC0R 2017 Roffy, Eur Heart J 2016

Algorithmes décisionnels

Acute Chest Pain

Pain >6h Pain <6h

y

Re-test hs-cTn: 3h
1
1

Gig
S ) 1§
=1 E hs-cTr
(Ivlue >UN) | !5 "'1“"‘"3‘
=1 @
o1 a
;
Painfree, GRACE <140, 5:7; . .
differential diagnoses excluded Eyps Work-up differental
l T+ diagnoses
¥

Oy o

GRACE = Global Registry of Acute Coronary Events score; hs-cTn = high sensitivity cardiac troponin; ULN = upper limit of normal, 99th percentile of healthy controls.
A change, dependent on assay. Highly abnormal hsTn defines values beyond 5-fold the upper limit of normal.

RESURCOR 20T Roffyl Eur Heart J, 2015
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Algorithmes décisionnels

7 E1 O |
Painfree, GRACE <140, Associé a un faible niveau de
differential diagnoses excluded .
| risque

Discharge/Stress testing

GRACE = Global Registry of Acute Coronary Events score; hs-£Tn = high sensitivity cardiac troponin; ULN = upper limit of normal, 99th percentile of healthy controls.
A change, dependent on assay. Highly abnormal hsTn defines values beyond 5-fald the upper limit of normal.

W'asive management

RESURCOR 2017 Roffy, Eur Heart J 2015 1

Performances de |'algorithme
’ hs-cTnT > ULN** n =907

"
Excluded, n=586 1
—> ! 3h hs-cTnT not avallabl !
44 Re-Test hs-cTnT 3h
T
: v
A change § : ™ hs-cTnT no
lvalue>ULN n=46 | = 1 5 change I
21T
E1E
....... 218
3! 5
E1 =
51 F Work-up
i1 differential
: diagnoses
v
Invasive
management

*Exluded: Patients with STEMI, no available baseline hs-cTnT, no
available onset/peak of pain
**ULN = Upper limit of normal = 14 ng/l

RESURCOR 2017 Wildi Am Heart ) 2016 12
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Algorithmes décisionnels

Q8: Which clinical features increase the likelihood of
[ NSTE-ACS in patients presenting to the ER with acute
chest pain?

Conditions include older age, male gender, famiiy history ofcoroncrry ar-
tery disease (CAD), diabetes, hyperlipidaemia, hypertension, renal insuffi-
ciency, previous manifestation of CAD or other evidence of systemic
atherosclerosis such as peripheral or carotid artery disease (section 3.1).

¥York-up differential
diagnoses

=
1=
1
+ 1

differential diagnoses excluded |
1

thly
+

Ne pas hésiter a repeter les dosages

controls.

RESURCOR 201 Roffy, Eur Heart J, 2015 v

Proposition algorithme HO-H1

Suspected NSTEMI
' Oh aB ng|'l Oh =D ngll
Oh <A ngll or Other or
u&ﬂ-lhac ngll AQ-1h =E ngfl
A B = D E
hs-cTnT (Elecsys) 5 12 3 52 5
hs-cTnl (Architect) 2 5 2 52 6
hs-cTnl (Dimension Vista) 0.5 5 2 107 19

RESURCOR 2017 Roffy, Eur Heart J 2015 1
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European Heart Journal Advance Access published Asgust 29, 2015

ESC GUIDELINES

) 2015 ESC guidelines for the management
- of acute coronary syndromes in patients
presenting without persistent ST-segment

Algorithme HO-H1

elevation
Suspected NSTEMI
' Oh<B ngil A: valeur trés basse permettant une exclusion
Oh<Angl or and dés 'admission (seuil de détection)
1A0-Th <C ngil ou
l Association d’une valeur a I'admission en
dessous du seuil de positivité (B) ET d’'une
variation faible de la concentration a H1 (C)
A B C D E
hs-cTnT (Elecsys) 5 12 3 52
hs-cTnl (Architect) 2 5 2 52 6
hs-cTnl (Dimension Vista) 05 5 2 a7 19
RESURLUR ZUT

Roffy, Eur Heart J 2015

Limites du HO/H1

CMA]

SEARCH

Prospective validation of a 1-hour algorithm
to rule-out and rule-in acute myocardial infarction
using a high-sensitivity cardiac troponin T assay

< 1% erreur
Sécurité ++

Patients with acute chest pain

n=1320
Baseline cTnT < 12 ng/l and Baseline cTnT = 52 ng/L or
Other absolute change within 1 h

absolute change within 1 h
<3Ingl

=Sngil

|

l

|

l Rule-out acute MI

Observational
zone

Rule-in acute MI

I

|

¥

Y

n =786 (59.5%)
Acute Ml n=1
Sensitivity: 99.6%
Negative predictive value:
99.9%

n=318(24.1%)

Acute Ml n = 59
Prevalence of

acute MI: 18.6%

n= 216 (16.4%)
Acute Ml n = 169
Specificity: 95.7%

Pasitive predictive value:
78.2%

<5 % erreur
Efficacité ++

ncbo2 20161/

Reichlin, CMAJ 2015
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Limites du HO/H1

Multicenter Evaluation of a 0-Hour/1-Hour Algorithm in the
Diagnosis of Myocardial Infarction With High-Sensitivity
Cardiac Troponin T

Etude multicentrique. DT< 6 heures
1282 ptsinclus. 16,6% IDM

1282
Patients with chest pain

1 1
‘ Oh < 12 ng/L and ‘ ‘ 0h 252 ng/L or ‘

Delta Th = 3 ng/L Others ‘ ‘ Delta 1h=5 ng/L
‘ Rule-out ‘ ‘ Observational zone ‘ ‘ Rule-in ‘

| I

E3
‘ 813 Patients (63.4%) ‘ ‘

NPVY: 99.1%
Sensitivity: 96.7%

PPV: 77.2%

Prevalence of AMI: 22.5% Specificity: 96.1%

> 2% faux négatifs

285 Patients (22.2%) 184 Patients (14.4%) <5% erreur
Efficacité ++

RESURCOR 2017 17
Mueller Ann Emerg Med 2016
Multicenter Evaluation of a 0-Hour/1-Hour Algorithm in the
Diagnosis of Myocardial Infarction With High-Sensitivity
Cardiac Troponin T
Christian Mueller, MD*; Evangelos Giannitsis, MD; Michael Christ, MD; Jorge Onddfez-Llanos, MD; Christopher deFilippi, MOy
TRAPID MI 1282 pts 17% IDM
el erey s . o o
Sensibilité du rule out : 96,7% IC 95% 93,4-98,7
, .
7 faux négatifs
Table 3. Baseline characteristics of the patients with acute myocardial infarction incorrectly ruled out by the hs<TnT O-hour/1-hour algorithm.
Time From CPO Time From Time, Hours
_toFst  CPO/Pesk to [eT— seTnbulira, ne/L- _ o
Study Blood F sT Disi
Age Sex Draw, Hours Hours i 2 &-14 (] ) 2 414 Depression T Inversion Dia
50 Make 28 [1X-] 6856 48 71 123* 113 BT 11 No No Non
51 Male iy 0.2 30 51 140% 1] /] 4 1Di* Wot evaluable Mol evaluabie Tard
49  Femae 35 24 132 183 330* 4 i 54 205* No No LA
65 Femae i3 i 30 7 110+ 0 iT 28 B MNeo L uA
82 Femae ] 4.5 106 48 109+ 44 9+ 33 B N Yes UA
O3 ase ioo3 ii iip 138 1807 it 0 34 Wt s s Ui
75 WMae 65 16 50 a6 228B* ] 3 10 364 No No AM|
D, Crost pain omet CAD, comnary adery decase: cardiac, cardac dsoase ofor Tan AN TAD: LR, umtadie angna pociors.
P o uon
Tin & pationts chemt pain was deacrbed as “presum.” In 2 as Tuming.” and In 1 as *presure” and “Duming” and In ol 7 pasients the pain mdated B the bft arm (=@ o 1 To
5 sur 7 avec des Atcd coronariens
. < . 5
Population a risque -
RESURCOR 2017 18
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Limites du HO/H1

The use of very low concentrations of
high sensitivity troponin T to rule out
acute myocardial infarction using a single
blood test

Humber (%) . "
Stratiegy to exchide | of patients | SERStity | Specificity PRV WPV LRs LR-
AN withaMl | ocnen | essen | ressien | fesseen | (ssteen | (esson
excluded
ital b7 gt 418 aus s 223 a3 161 0.04
[ted] 327 | (95.9-99.7) | (36.0-21.9) | (20.5-27.3) | (97.9-99.9) [(1.53- 1.70) (001 - 0.01)
[ 560 261 520 2 [2E) 704 0.04
(LoD} [43.7) | (95.3-99.5) | (49.0-55.0) | (25.7=32.4) | (98.2-99.8) |{1.92 = 2.15) | {0.01 - 0.10)
X E 8. X 3

it hseTHT <Ldng 595 6.7 BL5 5.5 97.3 73 014

w3 ’
(39 percentile} (63.8) | (83.7-92.7) | (79.0-83.8) | (43.6-54.0) | (96.0-58.3) |(4.19 - 5.48) | {009 - 0.20)
Inftial hs-cTRT <3ngfL 350 995 327 28 .7 148 001
[Lo8) and no ECG
Ischemia® (23] [(97.4=100.0)| [29.8-35.6) | (20.1-25.6) | (9841000} [(1.42 = 1.52) | {0.00 = 0.20)
Inflisl Bs-cTAT <SngfL amn 9.1 439 8.0 .6 1.76 0.02
[LoD) and no FC5
Ischamia® 1367) | [96.7-99.9) | (40.9-46.9) | (23.0-29.2) {28.5-100.0) | [1.67 - 1.85) | (0.01 - 0.09)
TR TT <G ) ELE] [EE] =a £ TES [I33
[99™ percentite) and no
G ischemia® (54.0) | [91.0-97.4) | (60.9-66.5) | (30.5-38.4) | (37.2-59.7) [(2.41 - 2.86) | (0.05 - 0.14)
€I, confidence interval; PPV, positive predictive value; NPV, negative predictive value; Le, positive

LOD: limite de détection- LOB: limite desbiawic0l”

Etude TRAPID Ml
1282 pts avec DT < 6h00

Exclusion de 36% des
pats avec <2% d’erreur

Body Acad Emerg Med 2016 in press

Quel devenir pour les patients étiquetés « SCA
non ST+ troponine négative » ?

| 1247 patients enrolled (APACE) |

|

| 877 (54%) patients discharged |

|

+  46% admitted

| 643 patients with hs-cTnT measurement |

| Gold standard adjudicated diagnosis

= AMIUnstable angina: n= 156

- Other {includes unclear, uncertainty or
incorrect diagnosis): n = 37

2 pis {0.3%) 50 pts (7.8%) 77 pts (120%) 440 pts (68.4%) 74 pts (11.5%)
hs-cTnT (=14 ntation:
Clinical diagnosis at discharge - Acute myocardial infarction: n = 2 (100%)

= Unstable angina: n = 18 (37%)

- Cardiac but noncoronary cause; n = 23 (30%)
- Moncardsac cause: n = 53 (12%)

- Unknown cause: n = 20 27%)

RESURCOR 2017
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T T : v T v v " T v
90 120 150 180 210 240 270 300 330 360
Follow-up

Outpatients with hs-cTnT <14 ng/L

Outpatients with hs-cTnT =14 ng/L
------- — |npatients with AMI

Fig. 2. Kaplan—-Meier representation of all-cause
mortality during follow-up in outpatients with and

without increased hs-cTnT measured at presentation
and inpatients with AMI.

RESURCOR 2017

Meune Clin Chem 2012

Pas de surmortalité

21

Conclusion

* Stratégie diagnostique centrée sur la sécurité

e Algorithme HO/H3 recommandé avec troponine de haute sensibilité
poursuivie en cas de doute

* Le doute doit toujours bénéficier au patient et la démarche doit étre

* Une intégration dans une démarche d’analyse décisionnelle de type
Bayésien serait nécessaire

* Nécessité d’intégrer les biomarqueurs dans une stratégie
diagnostique

RESURCOR 2017
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