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Case #1

27-year-old male with no past medical history presents with chest pain after lifting weights.

Blood Pressure: 120/80 

HR: 78

PE:  Unremarkable

Labs:  Troponin T - .06         1.7 (NL < .01)

Echo: NL LVEF

CCTA shows evidence of obstruction in the LAD

Taken for Angiography









Case #2

45-year-old man with no past medical history presents with chest pain.

Notes occasional palpitation.

BP: 136/80

HR: 78

PE: Unremarkable

Labs: Troponin T – 0.0       .63 (NL < .01)

Echo: NL LVEF

Taken for Angiography







Questions

A. Stent the 27-year-old patients’s RCA

B. Stent the 27-year-old patient’s LAD

C. Stent the 45-year-old patient’s LAD

D. Medical Therapy

A B C D

2.17% 4.35% 4.35%

89.13%



Am Coll Cardiol. 2012 Oct 16;60(16):1581-98.



MINOCA (Myocardial Infarction with Non-Obstructive Coronary Artery Disease

Eur Heart J. 2017 Jan 14;38(3):143-153.



MINOCA is a “Working Diagnosis”

European Heart Journal (2017) 38, 143-153



Prevalence
Overall:  6%

STEMI: 33%

Circulation. 2015;131:861-870.



• Estimated 54,000-187,000 cases/year in United States

• ACTION Registry-GWTG (2007-2014, N=322,523 with MI)

• 5.9% of patients undergoing angiography had MINOCA (10.5% of women, 3.4% of men)

• MINOCA compared to MI-CAD:

◦ more common among women, younger individuals, black patients

◦ fewer traditional risk factors for coronary heart disease

◦ more likely to have ESRD requiring hemodialysis, prior CHF, atrial fibrillation/flutter, chronic lung disease

◦ higher heart rates at presentation, less STEMI, lower troponin levels

◦ received less guideline-directed medical therapy

Pasupathy S et al. Circulation. 2015;131:861-870.
Smilowitz NR, et al. Circ Cardiovasc Qual Outcomes. 2017;10(12):e003443.

MINOCA Prevalence in United States



Circulation 2015;131:861-870

MINOCA Causes Significant Mortality



MINOCA in the South East Asian Cohort (Singapore)

Chinese 74.3%

Malay 13.5%

Indian 9%%

3.9% MINOCA

https://www.singstat.gov.sg

Journal of Asian Pacific Society of Cardiology 2022;1:e04.

65%

16%

13%

Diabetes                            26%                   34%

Heart Failure                     6%                     3%

Smoking                            51%                   44%

STEMI                               17%                  54%

Men                                    26%                  34%

https://www.singstat.gov.sg/-/media/files/publications/cop2020/sr1/findings.pdf


MINOCA in the South East Asian Cohort

Outcome at 4.5 Years

Journal of Asian Pacific Society of Cardiology 2022;1:e04

MACE:
All Cause Mortality
Recurrent MI,
Heart failure hospitalization
Stroke



MINOCA in the South East Asian Cohort (Singapore)

Journal of Asian Pacific Society of Cardiology 2022;1:e04

MINOCA is medically undertreated in the South East Asian Population



Lindahl B, et al. Circulation 2017;135:1481-89.

Statins
HR 0.77 (0.68-0.87)

Beta-blocker
HR 0.86 (0.74-1.01)

ACE-I/ARB
HR 0.82 (0.73-0.93)

DAPT
HR 0.90 (0.74-1.08)



European Heart Journal (2017) 38, 143–153

*
* *



Evaluation for Coronary Vascular Causes

Niccoli G et al. European Heart Journal (2015) 36, 475–481



Reynolds HR et al. Circulation. 2021;143(7):624-640



Pirozzolo G et al. Clinical Research in Cardiology. 2020;109:246-254



European Heart Journal (2015) 36, 475–481



IMMEDIATE THERAPEUTIC CONSIDERATIONS FOR MINOCA

ON-GOING MYOCARDIAL ISCHEMIA NO ON-GOING MYOCARDIAL ISCHEMIA

INVASIVE THERAPY

HIGH LIKLIHOOD OF ACUTE CLOSURE
*

LOW LIKLIHOOD OF ACUTE CLOSURE
*

INVASIVE THERAPY PHARMACOLOGIC THERAPY

❖ Stent?

❖ CABG?

❖ Anti-thrombotics

❖ Anti-platelets

❖ MCS to Reduce Demand

❖ Stent

❖ CABG

INTRAVASCULAR IMAGING

*
Will Require Research



Eur Heart J. 2017 Mar 14;38(11):792-800

EROSION STUDY

Patients presenting with ACS (492)

Enrolled Patients (60)

96% Presented with STEMI

Inclusion Critera

1.Erosion Diagnosed by OCT

2.<70% Diameter Stenosis by OCT

3.TIMI 3 Flow

4.Symptom Free



Outcome

55 Patients Completed Follow Up

1/55 died of GI Bleeding

1/55 required revascularization (PCI)
Eur Heart J. 2017 Mar 14;38(11):792-800

EROSION STUDY
Importance of Lesion Characterization

Treatment

Anti-coagulation for 3 days

DAPT – Aspirin and Ticagrelor

No patients stented during hospitalization

Plaque Volume



Front Cardiovasc Med. 2021 Sep 28;8:711453.



Techniques Characterizing the

Coronary Atherosclerotic Plaque:

Influence on Clinical Decision Making?

JACC Vol. 36, No. 1, July 2000:13–21



Lipid Pool

Shoulder

Rupture

Montefiore Moses Catheterization Laboratory

Stented



Questions

A. Stent the 27-year-old patients’s RCA

B. Stent the 27-year-old patient’s LAD

C. Stent the 45-year-old patient’s LAD

D. Medical Therapy



27-year-old man

Medical Therapy for one Month:

Eliquis

Ticagrelor 90mg bid

Aspirin 81mg daily

Atorvastatin

Toprol XL







45-year-old man

Medical Therapy for one Month:

Eliquis

Ticagrelor 90mg bid

Aspirin 81mg daily

Atorvastatin

Toprol XL

Monitoring for Arrhythmia





Conclusions
MINOCA is found in about 4-6% of patients undergoing angiography at presentation of MI

The Pathophysiology is Heterogeneous

Medications for more “typical” MI (caused by obstructive lesions) do not seem to be as effective

Invasive therapy using stents may not be needed in some cases

Careful evaluation using intra-vascular imaging; CMR; provocative pharmacologic testing are needed

Research to fully evaluate the prevalence and impact in specific patient populations

Large outcome trials needed to evaluate optimal therapy

❖Medical Therapy - Beta Blockers; ACE/ARB; Statins; ?Antiplatelet; ?AC

❖ Invasive Therapy – Decision for immediate stenting*



Questions



Which of the following is true regarding medical treatment for MINOCA

A. Physicians are more likely to treat MINOCA with medical therapy than traditional MI because PCI is not done

B. Dual anti-platelet therapy has been shown to reduce outcomes

C. ACE-I has not been shown to improve outcomes

D. Treatment with beta blockers after MI is universally supported

E. Statins improve outcomes



Which of the following is true about MINOCA

A. More common is patients who smoke and thus explains the vasomotor dysfunction in these patients

B. Overall prevalence is low and is about 3%

C. MINOCA is a “working diagnosis”

D. It has a worse prognosis than patient who present with MI and obstructive CAD 

E. Culprit lesions associated with MINOCA should always be stented


