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Evaluation initiale

e Appel du Nord, Kuujjuarapik
e 55F, caucasienne

* RC: DRS soudaine au repos, 10/10, irradiant a la
machoire et au dos, ~ 45 min, avec toux et
vomissements

* Fumeuse, 1 paquet/jour cigarettes, marijuana 1-
2/semaine et EtOH occasionnel

* Aucun médicament, ni d'allergies
e Pas de DM, HTN, DLP



Evaluation initiale E/P

* A l'urgence/clinique, diaphorétique

» TA 154/81, FC 65 rég., RR 22, Sat 97% AA
» S1S2 N, pas de S3/S4, TVP normale

* Poumons clairs

* Pas d'cedeme pédieux, pouls palpables

* Ml et MS bien perfusés

* Recu nitroglycérine IV et morphine
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Evaluation initiale

* ECG: ischémie sous-endocardique antéro-septale
* Héparine IV et Plavix donnés

e Lors du transfer a 2 am, résolution dépression
segment ST

» Arrivée a Montréal, sans douleur



Tests de laboratoire

e Troponine 10-8-22-74
* Fonction hépatique normale

» Electrolytes normaux, créatinine 61
* FSC normale (Hgb 138)
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Questions
» Diagnostic différentiel?

* Prochaines démarches diagnostiques et
thérapeutiques?

* Pronostic du patient?
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- Coronarographie -




IRM




IRM

e |Infarctus transmural tres récent du territoire Cx,
pourrait représenter un vasospasme

* T1 est significativement augmenté dans le territoire
Cx = cedeme myocardique.

* Atypigue pour une myocardite ou une maladie
infiltrante

* FEVG 53%, FEVR 54%



Infarctus du myocarde a coronaires saines / sans
atherosclérose obstructive

» Myocardial Infarction with Non-obstructive Coronary
Arteries: MINOCA

Table | Diagnostic criteria for myocardial infarction with non-obstructive coronary arteries

The diagnosis of MINOCA is made immediately upon coronary angiography in a patient presenting with features consistent with an acute myocardial
infarct, as detailed by the following criteria:
(1) AMI criteria.”
(a) Positive cardiac biomarker (preferably cardiac troponin) defined as a rise and/or fallin serial levels, with at least one value above the 99th percentile
upper reference limit.
and
(b) Corroborative clinical evidence of infarction evidenced by at least one of the following:
(i) Symptoms of ischaemia
(i) New or presumed new significant ST-T changes or new LBBB
(i) Development of pathological Q waves
(iv) Imaging evidence of new loss of viable myocardium or new RWMA
(v) Intracoronary thrombus evident on angiography or at autopsy
(2) Non-obstructive coronary arteries on angiography:
® Defined as the absence of obstructive CAD on angiography, (i.e. no coronary artery stenosis > 50%), in any potential infarct-related artery.
# This includes both patients with:
o normal coronary arteries (no stenosis =>30%)
o mild coronary atheromatosis (stenosis =>30% but <50%).
(3) No clinically overt specific cause for the acute presentation:
® At the time of angiography, the cause and thus a specific diagnosis for the clinical presentation is not apparent
* Accordingly, there is a necessity to further evaluate the patient for the underlying cause of the MINOCA presentation.

LEEB, left bundle branch block. RWMA, regional wall motion abnormality.



* Prévalence moyenne 6-10 % (pasupathy 2016)
* Absence de spécificité clinique hormis:
o Patients un peu plus jeunes ~ 55 ans, 40 % femmes
e 1/3 SCA ST+, 2/3 SCA ST-
e Pronostic
> Mortalité hospitaliere 0,9 %, Mortalitée a 1 an 4,7 %
> Méme traitement que SCA, Diagnhostic +++
» Diagnostic par exces d’infarctus avec corollaires
sociaux, professionnels, psychologiques



Diagnostic

 Criteres d’infarctus aigu
> Augmentation des troponins
o Signes d’ischémie
* Douleur thoracique + dyspnée
- Modifications ECG (ST, BBG, ondes Q)
* Perte de viabilité (imagerie de perfusion)
* Dysfonction VG régionale
e Coronarographie normale
o Strictement normale 50 % des cas (arteres lisses)
> Athérome non sténosant 50 % des cas

* Absence d’autres étiologies : IRM +++
> Myocardite, Tako Tsubo



Troponin-positive nonobstructive coronary arteries
(TP-NOCA)

Coronary Disorders (MINOCA)
Myocardial Disorders

Coronary Dissection
Plaque Disruption Myocarditis
Coronary Spasm Takotsubo cardiomyopathy
Microvascular Dysfunction Other cardiomyopathies
Coronary thrombus/embolus

Non-cardiac Disorders

Pulmonary embolism
Renal Impairment




MINOCA - Causes

1-10% de SCA

Myocardite (33%)

Lésion obstructive recanalisée (21%)

Takotsubo (10-20%)

Embolie (petit thrombus mural, prolapsus MV, myxome)
Spasme

Pont myocardique

Dissection coronaire

Artérite coronaire

CAD dans des vaisseaux trop petits pour étre vus sur cath
Thrombose in situ de polyglobulie, drépanocytose, DIC, TTP
Thyrotoxicose, utilisation d'amphétamines, hypotension,
Fistule artério-veineuse coronaire

Tornvall, P, et al. Atherosclerosis 241.1 (2015): 87-91.
Braunwald



* Jeunes patients, fumeurs

* Aucune angine antérieure, aucun prodrome

o Dyskinésie localisée et hypokinésie

» Spasme ou thrombose avec dysfonction endothéliale
sous-jacente ou plaque



MINOCA

European Heart Journal (2017) 38, 143-153 CURRENT OPINION
turorear dot10.1093/eurheartj/ehw149

CARTM O *

ESC working group position paper on myocardial
infarction with non-obstructive coronary arteries

Stefan Agewall', John F. Beltrame?, Harmony R. Reynolds?, Alexander Niessner?,
Giuseppe Rosano*$, Alida L. P. Caforio’, Raffaele De Caterina®, Marco Zimarino®,
Marco Roffi’, Keld Kjeldsen'?, Dan Atar', Juan C. Kaski®, Udo Sechtem'’, and

Per Tornvall'?, on behalf of the WG on Cardiovascular Pharmacotherapy

'Oslo Univerity Hospital Utievill and Institute of Clinical Scances, University of Oslo, Oslo, Norway: “The Queen [lizabeth Hospital Discipine of Medicins, University of Adelaide,
Cantral Adelaide Local Health Network, Adelaide, Austral: 'Cardiovascular Cinical Research Center, Leon M. Charney Division of Cardology, Department of Medicing, NYU School
of Medcine, New York, NY, USA; “Degartment of nternal Medicine Il Division of Cardology, Medical University of Vienna, Wien, Austri; "Centre for Climical and Basic Research,
Department of Medical Scences, RCCS San Raffale Psans, Rome, iy *Cardovascuiar and Coll Scences Research atituse, St George's University of London, London, UK "Divison
of Cardology. Departiment of Cardiologal Thoracic and Visodar Scences Padua University Medical Schood, Polcinigo Universitario, Via N Guustinand, 2, 15128 Padowa, haly,
Srasnute of Cardiology, G. dAwunsio University, Chiet, Raly; "ODivision of Cardology, Univervity Hospital, 1211 Geneva 14, Switsertand. “*Coperdugen University Hospitals
(Ripshospitalet and Holbaek Mospial), Copenhagen and Holbusk, and The Faculty of Meddne, Asborg University, Asborg, Denmark; ' Abtelung for Kardologie, Robert Bosch
Krankenhaus Stuttgart, Auverbachatr. 110, 70076 Stuttgart, Germany; and “Department of Clinical Science and Education Sodersiukhuset, Karolinska Institutet, Stockholm, Sweden
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uses d’élévation de troponi

Table 2 Potential causes of an elevated troponin
adapted from Agewall et oL '’

(1) Coronary causes
o Plaque rupture or erosion
o Coronary artery spasm

22




Coronary Heart Disease

Systematic Review of Patients Presenting With
Suspected Myocardial Infarction and Nonobstructive
Coronary Arteries
Sivabaskari Pasupathy, BSc(Hons); Tracy Air, BA (Hons), M.Biostatistics;

Rachel P. Dreyer, BSc(Hons), PhD; Rosanna Tavella, BSc(Hons), PhD;
John F. Beltrame, BSc, BMBS, PhD

Proportion (95% C) % Weight

Larsen, 2013 e | 0.04 (0.03, 0.04) 407
Coliste, 2013 1 + 0.06 (0.06, 0.07) 406
Sun, 201240 | 0.02 (0.00, 0.03) 3é8 0
Rhew, 2012 1 - 0.08 (0.07,0.10) 386
e i i by 3 Prevalence 6%
Adrovandl, 2012 { 0.04 (0.03, 0.04) 404
Agewall, 2012 4 | 0.07 (0.03,0.11) 269
Tritto, 2011 4 .l 0.05 (0.04, 0.06) 396
Leurent, 2011 1 H - 0.13 (0.11,0.1¢) 359
Kang, 20114 w | 0.04 (0.04, 0.05) 4.09
Uchida, 2010 1 —t— 0.08 (0.04,0.12) 273
Frycz-Kurek, 20104 ¢ | 0.03 (0.03 0.03) 4.1
Gehrte, 2009 HE 0.10 (0.09,0.10) 40 Figure 2. Prevalence of myocardial infarction with
Baccouche, 2000 ! b 0.14 (0.12.0.16) n nonobstructive coronary arteries (MINOCA). Forest
Ong. 2008 - 0.10 (0.07,0.13) 3.09 plot of published studies examining the prevalence
Ahmar, 2008 4 e 0.06 (0.07,0.07) ar of MINOCA using random effects meta-analysis.
Larson, 2007 4  re< ) 0.04 (0.03, 0.05) 397 Data presented as percentage (%) and 95%
Widimsky, 2006 | 0.03 (0.02. 0.04) 397 confidence intervals (Cl; %).
Strunk, 2006 Hee 0.08 (0.05,0.10) 33
Patel, 2008 L 0.09 (0.08, 0.09) 4N
Larsen. 2006 b 0.07 (0.07.0.08) 408
Germing, 2005 {  +—3— 005 ROLOOR 388 Circulation 2015;131:861-870
Hung, 2003 1 L. 0.10 (0.06,0.14) 26
Gehanl, 20014 o4 0.05 (0.04, 0.0¢) 39
Hochmen, 1900 1 1 4 0.07 (0.06. 0.07) 405
Dmmemen. 19081 = | 0.04 (0.04, 0.05) 410
Sharifl, 1995 Jot | 0.01 (0.00.0.02) 407
-‘co:;:, p— 6 0.06 (0.05, 0.07) 100.00
e m‘u 01 02

Note: Weights are from random effects analysis



Table 1. Cardiovascular Risk Factors in Patients With
MINOCA or MI-CAD

Comparative Studies

Mean
difference/OR
M-CAD MINOCA @5%0e

RiskFactors % (85%C) % (@5%C)  Pvae Studies
Age 613 58.8 412854  s47
(522,704) (516,66.1)  A000T (505,587
Women 24% % 2101727 0%
(19%, 30%) (35%.51%  A<DO01  (33%. 46%)
Hypertipidemia 2% 2% 06[@S507N 3%
(15%, 48%) (6%, 35%)  A<0001  (25% 41%)
Hypertension 45% 52% 130819 %
(30%, 59%) (1%.62%)  A-0183  (38%, S0%)

Diabetes 2% 15% 080513 13%
melitus (14%, 20%) (9%, 20%) A0333 (1%, 16%)
Smoking 3% 2% 110715 2%
(26%, 52%) (33%,.51%) 0785  (36%, 48%)
Family history 2% 21% 100713 8%
(10%, 43%) (5%, 38%) P=D74  (17%, 39%)

Data presented as either maan or percentage (%) with 95% confidance
intervals (Cl; %) where appropriate. Mi-CAD indicates myocardial infarction with
coronary artery disease; MINOCA, myocardial inferction with nonobstructive
coronary arteries; and OR, odds ratio.

Table 3. Provocative Spasm Testing in Patients With MINOCA

Prowoked/

No. of Patienss Sportanecus
Publications inthe Stady  Provocation Test Sors= Defnttor Spasn o (%)
Earty provocatve spasm testing (within 6 wi of acute myocaetial intarcion)
Bory, 1938 = et 250N ConSTCIon o0 g0 250N
Fuics, 1993 2 v erpot 27%% constcion on g0 pr Bl 338 51
Dacosta, 2001 L) w et 270% constcion on angio 1 (15%)
Wang, 2002 a c et 200% conicion on e 1723 74%)
Husg, 2003 19 et 270N Corsacion o g0 1819 5%
Dacesta, 2004 = et 27N coOnSTIOR O ANGI0 1382 '6%)
Adld, 2012 2t w oot 270% consrcion on g0 52 4%
Ong. 2008 7 i atetyicholne 275% conmcion o0 g0 w7 EMN)
Total (provocative spasm lesting <6 whas) el 2%
Late provocative spasm testing (26 wi after myocardial istarction)
Lagrand, 1982 18 oot Owst pao § 57 seumon 618 3%
Raymend, 1568 7 et 2798 ot cion on angio 18 3%
Ammana, 2000 z Hypervertiste ST st 23 %
Kim, 2005 n g TN o0 sctccSograhy 203 B1%)
Totsl (provecatve spasm s80g 26 whs) 3190 M%
Undefined timing %or provocative spasm teseng retative 1o myocarsial intarcson)
Salem, 1985 10 v ergot Chest pan § 57 edewsoon o7 N
Verheugt, 1087 2 v enpt ~ o7 %
Provocative spasm testing in cocaing induced MINOCA pabierts
“Yossowsky, 1069 L) COd pressor Al o
Overall pooied spas™ 114402 28%)

Oaa presented as n (%) 8700 NGICEeEs COronary BNgIOGraghy. SDUL, ETHONOVIng, €. Eacomniry. v, FEBvercus. MINOCA, myccarsial infarction with

nonobetrective coronary arteries; N2, not recorded, and AWMA, mgonal wal motion aboormallty
*Kossowsky of 8l was ignoned from the calcuiations because 1l represents Pe cohor! of cocsne abuse Dalents.
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Table 4. Thrombophilia Screening in Patients With MINOCA

Thrombotic
No. of Patients In APCR/ Protein C/S Factor Disorders,
Publications the Study Factor V Leiden Deficiency Xl Deficiency n (%)
Brecker, 1993 12 NE 0 NE 0/12 (0%)
DaCosta, 1998* 22 2 1 1 4/22 (18%)
Lande, 1998 26 3 2 NE 5/14 (36%)
Mansourati, 2000 107 13 NE NE 13107 (12%)
Van de Water,2000 60 8 NE NE 8/60 (13%)
DaCosta, 2001 91 7 1 1 9/73 (13%)
DaCosta, 2004 82 8 1 3 12/78 (15%)
Abid, 2012 21 2 1 0 412 (33%)
Overall 41/344 (12%) 5/189 (2.6%) 4/163 (2.5%) 51/356 (14%)

Data presented as n (%). APCR indicates activated protein C Resistance; MINOCA, myocardial infarction with nonobstructive
coronary arteries; and NE, not examined.
*Dacosta et al (1998) was ignored from the calculations because the same patient cohort was again used in Dacosta et al (2004).
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Table 2. All-Cause Mortality in Patients With MINOCA or
MI-CAD

Comparative Studies
All-Cause MI-CAD MINOCA OR (95% CI)  All MINOCA
Mortality % (95%Cl) % (95% Cl) PValue Studies
In-hospital 3.2% 1.1%  0.37(0.2-067) 0.9%
(1.8%, 4.6%) (-0.1%,2.2%) P=0.001  (0.5%, 1.3%)
12-month 6.7% 35%  059(041-083) 4.7%

(4.3%,9.0%) (2.2%,4.7%)  P=0.003  (2.6%, 6.9%)

Data presented as percentage (%) and 95% confidence intervals (%) with
odds ratio (OR) and P values. MI-CAD indicates myocardial infarction with
coronary artery disease; and MINOCA, myocardial infarction with nonobstructive
coronary arteries
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Algorithme diagnostique

MINOCA

{Universal AMI Criteria + no angiographic stenosis 250% + no overt causes at presentation)

|

3

Invasive investigations

* Review for subtle ‘missed’ angiography findings (dissection, emboli or plaque disruption)

* Intracoronary nitrates (coronary spasm)

Consider:

» LV Gram or echocardiography {Takotsubo/other cardiomyopathies*)
* IVUS/OCT (plaque rupture/erosion, dissection®*)

* Pressure/Doppler Wire (microvascular dysfunction)

* Provocative spasm testing (coronary spasm; preferably notin the acute phase of AM[***)

Laboratory assays

Consider:

* Type-2 Ml {Hb, CRP, WBC, 502)
* D-dimer (pulmonary embaolism)
* Thrombophilia screen

*« BNP

3

MINOCA aetiologic diagnosis confirmed
Type-2 MI
Plaque disruption
Dissection
Takotsubo
Epicardial or microvascular spasm
Coronary thromboembolism

¥

Diagnosis not confirmed

L 2

¥

Cardiac MRI

* LGE (myocarditis***¥*| » Cardioembolism

*« AMI

TEE
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lvolution de notre patien-

28

\




Conclusion

» Pathologie frequente

* IRM indispensable au diagnostic et a la mise en
place de la stratégie thérapeutique
> Imagerie endocoronaire : OCT

o Infarctus : Aspirine, Statine
* |EC, Béta-bloquant ou inhibiteur calcique si spasme
* Faible niveau de preuve

> Pronostic proche des SCA ST+ ou ST-



