
Heart Attack

Viet Le, DMSc MPAS PA-C FACC FAHA
Associate Professor of Research, Preventive Cardiology PA 
Intermountain Heart & Vascular; Patients Health First, L.C.

@VietHeartPA



Disclosures

• Relationship with Novartis Pharmaceuticals Corporation, Amgen, 
Amarin, Bayer, Pfizer, Lexicon Pharmaceuticals, and Idorsia that 
includes consulting or advising.

• Relationship with Janssen that includes research grant funding 
paid directly to the research department



Objectives

We will 

• review the continuum of coronary artery disease from acute coronary syndrome to chronic management. 

• Discuss chronic management through lifestyle and the importance of pharmacologic treatment



Not all MI’s are the same: Type 1 - 5

J Am Coll Cardiol. 2014 Dec, 64 (24) e139–e228; Circulation. 2018;138:e618–e651.
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J Am Coll Cardiol. 2014 Dec, 64 (24) e139–e228; Circulation. 2018;138:e618–e651.

@VietHeartPA

Not all MI’s are the same: Type 1 - 5

STEMI or NSTEMI

Demand Ischemia/infarct NOT STEMI or NSTEMI



Acute Coronary Syndrome/Chronic Stable

Stable Angina NSTE-ACS STEMI
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Acute Tools of the “trade”

https://www.plumbing-draincleaning.com/drain-
cleaning.html

www.amazon.com%2FUpgraded-Anti-break-Plumbing-Bathroom-
Cleaning%2Fdp%2FB09GK99MQ4&psig=AOvVaw3iT0dXRoxDvHDBT5VcXh4y&ust=1668264017895000&source=images&cd=vfe&ved
=0CA0Q3YkBahcKEwjYtqeVr6b7AhUAAAAAHQAAAAAQAw 

www.plumbingsupply.com%2Fclogbusters.html&psig=AOvVaw3iT0dXRoxDvHDBT5VcXh4y&ust=16
68264017895000&source=images&cd=vfe&ved=0CBEQ3YkBahcKEwjYtqeVr6b7AhUAAAAAHQAAA
AAQCg
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Tools of the “trade”

https://en.ecgpedia.org/index.php?title=File:Before-and-After_copy.gif
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https://en.ecgpedia.org/index.php?title=File:Before-and-After_copy.gif
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Acute Tools of the “trade”



https://www.crossfit.com/essentials/the-heart-part-6-blood-vessel-basics; Lorbeer. 2018. PLoS One. 13(6): e0197559; Dodge Jr. 1992. Circulation. 86:232–246; 
Paruchuri. 2015. Cardiology. 131:265-272
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Coronary Calcium and statin eligibility (2019 GL)

McEvoy, et al, JACC 2010. https://doi.org/10.1016/j.jacc.2010.06.038

CAC = 0 NO STATIN

CAC = 0 NO STATIN
CAC = 1-99 
Favor STATIN

CAC = ≥100 or ≥ 75th

Percentile  STATIN

CAC = 1-99  Favor 
STATIN

CAC = ≥100 or ≥ 75th

Percentile  STATIN
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https://doi.org/10.1016/j.jacc.2010.06.038


Hoffmann. JAHA. 2016 Feb 22;5(2):e003144

POPULATION: 
Framingham (Offspring 
and 3rd Generation). 
50±10 yrs of age. Female 
50.9%.

MAJOR CVD included:
1 coronary heart disease 
(CHD), 
2 stroke, and 
3 peripheral arterial 
disease. 
Additionally, authors 
included 
4 MI, and 
5 death from CHD (i.e., 
fatal coronary event, MI, 
or cerebrovascular 
accident [i.e., ischemic 
stroke, hemorrhagic 
stroke]).

CAC 300, 13.3% event rate

CAC 0, 1-2% event rate
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Sibley III. 2017. Radiographics. 37:1, 346-357

@VietHeartPA



Diehm C et al. Circulation. 2009;120(21):2053-2061.

Older: 72
Female: 58%
ABI >1.5 excluded

OUTCOMES:
1 all-cause mortality 

OR severe vascular 

events 

2 myocardial 

infarction, 

3 coronary 

revascularization,

4 stroke, 

5 carotid 

revascularization,

6 peripheral 

revascularization, or
7 amputation

Asymptomatic, ~26% event rate
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Diehm C et al. Circulation. 2009;120(21):2053-2061.

Older: 72
Female: 58%
ABI >1.5 excluded

OUTCOMES:
1 all-cause mortality 

OR severe vascular 

events 

2 myocardial 

infarction, 

3 coronary 

revascularization,

4 stroke, 

5 carotid 

revascularization,

6 peripheral 

revascularization, or
7 amputation

ABI <0.9 >0.7, ~24% event rate
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Where would you find a stand of trees that would most 
likely yield apples?

https://en.wikipedia.org/wiki/Climate_of_the_United_Stateshttps://web.extension.illinois.edu/apples/images/us_map.gif
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Which stand of trees would you most likely find apples?
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https://www.cdc.gov/heartdisease/facts.htm
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https://www.cdc.gov/heartdisease/facts.htm

https://www.cdc.gov/vitalsigns/tobaccouse/smoking/infographic.ht
ml

https://www.cdc.gov/diabetes/data/center/slides.html

https://www.cdc.gov/cholesterol/facts.htm

SMOKING

DIABETESCHOLESTEROL
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Traditional risk factors in First MI
WAIT!! 
• Significant number of folks with 1st MI also have 0 RF; in addition, they may have an increased 

risk of death.
• In 542,008 patients presenting with a first myocardial infarction: the percentage with 0, 1, 2, 

3, and 4 risk factors was 14.4%, 34.1%, 31.6%, 15.4%, and 4.1%, respectively

Canto et al, JAMA 2011;306:2120–7.

Risk Factors:
Hypertension
Smoking
Dyslipidemia
Diabetes
Family Hx of CAD

14.4%

34.1
%31.6%

15.4%

4.5%
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SMuRF-Less

Intermountain data presented at ACC 22. 
Patients with 1st STEMI from 2000-
2021comparing those with standard 
modifiable risk factors (SMuRF)* and those 
without SMuRF-Less.
• STEMI pts (n=3,510), SMuRF-Less made up over 1 in 

4 pts, or 26.2% (n=919).

• SMuRF-Less pts were younger, more frequently male, 
and had fewer overall co-morbidities

• While unadjusted HR for MACE favored SMuRF-Less, 
an adjusted HR demonstrated similar outcomes 
other than persistent lower HF admissions.

*Diabetes, hypertension, smoking, hyperlipidemia@VietHeartP
A



You have a patient with Atherosclerosis. 
Now WHAT?

Stable Angina/Claudication NSTE-ACS/Acute limb 
ischemia

STEMI/Stroke/Amputation
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Secondary Prevention: Avoiding a 2nd Event

Find the culprits for future 
problems
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Team-Based Care

Int. J. Environ. Res. Public Health 2021, 18(11), 6057https://www.acponline.org/practice-resources/covid-19-practice-management-resources/covid-19-recovery-team-based-care-toolkit
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Risk Factors

• Hypertension

• Smoking

• Dyslipidemia

• Diabetes

• Family Hx of CAD

https%3A%2F%2Fgiphy.com%2Fexplore%2F
smokers&psig=AOvVaw2SpAccR8J5kzAqJdyx
MIj1&ust=1668265641971000&source=imag
es&cd=vfe&ved=0CBAQ3YkBahcKEwjQmMv5
s6b7AhUAAAAAHQAAAAAQBA

https%3A%2F%2Fdribbble.com%2Fshots%2
F2092098-Know-Your-
Numbers&psig=AOvVaw1hJasK6jFWqkMS4G
tzZaTK&ust=1668266362677000&source=im
ages&cd=vfe&ved=0CBEQ3YkBahcKEwig2r7T
tqb7AhUAAAAAHQAAAAAQCA

www.tandfonline.com%2Fd
oi%2Fpdf%2F10.1080%2F1
4779072.2017.1372193&psi
g=AOvVaw3LYXMOz7MMRg
NzhUxbxRui&ust=16682664
58800000&source=images
&cd=vfe&ved=0CBEQ3YkBa
hcKEwjguKSQt6b7AhUAAA
AAHQAAAAAQDA

www.genengnews.com%2Fnews%2Fnovel-
diabetes-therapy-might-be-found-in-protein-
commonly-found-throughout-the-
body%2F&psig=AOvVaw35kYHy3dHbnP8eRYj5A
Gmt&ust=1668266607632000&source=images&
cd=vfe&ved=0CBEQ3YkBahcKEwiw_Zbwt6b7Ah
UAAAAAHQAAAAAQAw

https://healthblog.uofmhealth.org/heart-health/what-you-should-
know-about-counseling-and-testing-for-genetic-heart-disease
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Antiplatelet(s): 
Plaque presence = potential for rupture or thrombus; 

1. Aspirin 81 mg or 325 mg

• ADAPTABLE trial = either; 81 mg demonstrates 
same benefit, less bleeding

2. P2y12 inhibitors: Clopidogrel 75 mg, 
Prasugrel 10 mg, or Ticagrelor (90 mg po bid or 
60 mg po bid).

3. Dual antiplatelet therapy (DAPT): Both ASA 
+ P2y12i

When to go to ASA or P2y12i alone? 

https://gfycat.com/gifs/search/myocardial
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Antiplatelet(s): 
Plaque presence = potential for rupture or thrombus; 

1. Aspirin 81 mg or 325 mg OR P2y12 inhibitors
Clopidogrel 75 mg, Prasugrel 10 mg, or 
Ticagrelor (90 mg po bid or 60 mg po bid).

As a single agent going forward? CAPRIE, 1996 
study demonstrated cardiovascular benefit and 
less bleeding with clopidogrel over aspirin 
monotherapy. 
Host-Exam 2022 affirmed data from CAPRIE trial 
of P2Y12i over aspirin.
ULTIMATE-DAPT 2024 POST MI Ticagrelor 
monotherapy vs DAPT after 30 days. 
Ticagrelor>DAPT

Guidelines are still geared to ASA 81 mg 
monotherapy. 

https://gfycat.com/gifs/search/myocardial
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What about 
Atrial 
Fibrillation 
and 
Coronary 
Artery 
Disease?
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What about 
Atrial Fibrillation 
and Coronary 
Artery Disease?
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3 months

6 months

12 months



What about Atrial Fibrillation and Coronary Artery 
Disease?
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What about Atrial Fibrillation and Coronary Artery 
Disease?
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3 months

6 months

12 months



What about Atrial Fibrillation and Coronary Artery 
Disease?

Circulation. 2021;143:583–596.

@VietHeartP
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Case
55-year-old man returns for annual follow-up. 

PMHx: Had an MI at age 50, 2vCABG. Has Paroxysmal Afib.

FMHx: Mom had MI at age 55. Has one sister, A&W.

SocHx: Florist. Single. Lifetime non-smoker, drinks 1-2 beers on 
the weekends. Lifts weights 2-3 times a week at the gym.

MEDS: Clopidogrel 75 mg, rosuvastatin 40 mg, ezetimibe 10 mg, 
bi-weekly Repatha 140 mg/mL SC, metoprolol succinate 50 mg. 
SL NTG 0.4 mg PRN.

Vitals: BP 120/80, HR 55, SaO2 95%, T 98.7, Wt 200 Ht 5’9” BMI 
29.5

LABS: TC 200, Trig 110, HDL 42, LDL 50. A1c 5.5%, Fasting 
Glucose 92 mg/dL

What are your recommendations? 

Paroxysmal AF. Antithrombotic regimen?

1. Lifestyle modifications for health
2. Initiate oral anticoagulant and stop

P2y12 inhibitor.
3. Watch for bleeding complications of 

bleeding (e.g., GI)

@VietHeartP
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What about B-blockers in those who have had an acute myocardial infarction

2021 – recommendation in those prescribed beta-blockers during an AMI event, to stop after 
3 years if LV Function was “normal” – LVEF ≥50%

2023 – reassess beta-blocker therapy when LVEF ≥50% at >1 year.

2024 – what about, right “out of the gate” with AMI and LVEF ≥50%? 













Hypertension, the pressure is on! 
BP goal <130/80 mmHg with GDMT*           

1. GDMT

• ACE Inhibitors or ARB

• Thiazides

• DHP/NDHP CCBs

• Beta-blockers

https://gfycat.com/totaltiredfinch

*Guideline directed medical therapies depending on indications, e.g., ACE inhibitor or ARBs, beta-blockers

@VietHeartP
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Differences in HTN categories

• JNC 7, JNC 8, and ACC/AHA 2017

@VietHeartP
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HTN goals ACC/AHA 2017

@VietHeartP
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Lifestyle first, foremost, and always

• Its about the quality of life we live, not just how long we live it

Consider discussing lifestyle 
modifications not as “work” you 
do to become healthy. Rather as 
doing enjoyable activities by 
yourself or with others that 
happen to help keep you feeling 
healthy. 

@VietHeartP
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Pharmacotherapeutics

Regardless of underlying conditions, start with agents that have data for clinical 
outcomes benefits, i.e., have clinical trial data demonstrating reduction of CVD events, 
CKD progression, etc.

Primary agents used in the treatment of hypertension include:

• Thiazide diuretics – (e.g., chlorthalidone, hydrochlorothiazide, indapamide, etc.)

• ACE inhibitors* – (e.g., enalapril, lisinopril, benazepril, etc.)*

• ARBs* – (e.g., candesartan, Olmesartan, irbesartan, losartan, etc.)

• CCBs dihydropyridine – (e.g., amlodipine, felodipine, nicardipine, etc.)

• CCBs nondihydropyridine – (e.g., diltiazem and verapamil)

• B-blockers* – (e.g., metoprolol succinate, carvedilol, bisoprolol)

• Initiation: what to start with? First-line and/or condition driven

Hypertension. 2018;71:e13-e115; ACE and ARBs Hypertension. 2021;78:591–603.*Class IB, preference towards ACEi/ARB and/or B-Blocker for HTN and/or MI/LV 
Dysfunction
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Specific diseases and populations

• Stable Ischemic Heart Disease – GDMT ACEi/ARB +/- B-blockers
- Angina Pectoris present DHP CCB thiazides, B-blockers
- Post-ACS, LV dysfunction present B-blocker +/- ACEi/ARB; not present ACEi/ARB 

e.g., lisinopril 5-10 mg/valsartan 80-160 mg, metoprolol succinate 25-50 mg, 
amlodipine 5-10 mg

• HFrEF – GDMT B-blockers, ACEi/ARB/ARNI, MRA. NDHP CCB NOT recommended.

• CKD – albuminuria (≥300 mg/day or ≥300 mg/g creatinine by first morning void) is 
present, ACEi, ARB if ACEi not tolerated. (consider SGLT2i and ns-MRA)

• DM – All first-line medications (e.g., thiazides, ACEi/ARB, DHP/NDHP CCBs) are 
reasonable.

• BP goals (<130/<80) for all. Individuals and disease presence may differ.

@VietHeartP
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Case

63-year-old woman presents for follow-up. She continues to have stable angina with climbing 2 flights of 
stairs.

PMHx: Occasional headaches OB/GYN: Post-menopausal since early 50’s. She had an MI at age 60, 3vCABG, 
EF 55%.

FMHx: Parents have passed. 2 brothers, 1 with DMII.

SocHx: Medical Technologist, working part-time. Married with 2 adult children. Former smoker, no EtOH. 
Does not follow any specific physical activity regimen.

MEDS: Clopidogrel 75 mg, rosuvastatin 40 mg, ezetimibe 10 mg, valsartan 80 mg. SL NTG 0.4 mg PRN.

Vitals: BP 138/80, HR 80, SaO2 96%, T 98.9, Wt 155 Ht 5’5” BMI 25.8

LABS: TC 220, Trig 200, HDL 50, LDL 68. A1c 5.6%, Fasting Glucose 99 mg/dL

What are your recommendations? 

Stage 1 - ≥ 130/ ≥ 80, ASCVD ≥ 10%

1. Lifestyle modifications for health
2. Titrate BP medication: Increase 

valsartan to 160 mg and consider 
adding amlodipine 5 mg

3. Reiterate the importance of self-
measurement and keeping a home 
BP journal

4. Reassess in 4-6 weeks in-person or 
by appropriate real-time 
communication (e.g., text, phone, 
or video visit)

@VietHeartP
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LaRosa JC. N Engl J Med 2005; 352:1425-1435; Collins R. Lancet 2016; 388: 2532-61

In STATIN vs NO-STATIN, for every ↓38 mg/dL LDL-C, there 
is a proportional ↓20% in MACE in the 1st year. 

After the 1st year, ongoing statin use leads to ~↓25% in 
MACE in each subsequent year statin is used.

In more intensive STATIN vs  less intensive STATIN, 
for each additional ↓19 mg/dL LDL-C, an additional 
~↓15% in MACE

BOTTOMLINE:
High intensity statin = Each ~ ↓ 50 mg/dL LDL-C, there is a 
~ ↓ 28% MACE

@VietHeartP
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MINIMUM 1st GOAL:  

≥50% LDL-C Reduction from baseline.

High Intensity Statins (HIST) 

• Atorvastatin 40, 80 mg
• Rosuvastatin 20, 40 mg 

STATIN…please.

AHA/ACC 2018 2nd GOAL:  
LDL-C <70 mg/dL OR non-HDL-C <100 mg/dL

Secondary Prevention

Updated AHA/ACC 2022:  
ASCVD NOT at very high-risk LDL-C <70 mg/dL OR non-HDL-C <100 mg/dL
ASCVD at Very HIGH RISK, LDL-C <55 mg/dL OR non-HDL-C <85 mg/dL

Key TAKEAWAY in ASCVD:
1. Statin FIRST
2. Reduce LDL-C by >50% from baseline.
3. Add non-statins when LDL-C >70 or LDL 

>55
4. Check lipids 4-6 weeks after initiation or 

dose titration.

@VietHeartP
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Case
66-year-old man presents for follow-up. Returns for follow-up.

PMHx: Had an MI at 63, PCI w/2 stents to proximal LAD, EF 60%. 
Type II Diabetes

FMHx: 1 brother with DMII

SocHx: Retired construction worker. Married with 1 adult child. 
Former smoker, no EtOH. Walks daily for 40 minutes.

MEDS: Clopidogrel 75 mg, rosuvastatin 40 mg, ezetimibe 10 mg, 
valsartan HCT 160/12.5 mg, dapagliflozin 10 mg, semaglutide 1.7 
mg/weekly. SL NTG 0.4 mg PRN.

Vitals: BP 125/80, HR 80, SaO2 96%, T 98.9, Wt 155 Ht 5’5” BMI 
25.8

LABS: TC 220, Trig 200, HDL 50, LDL 88. A1c 6.7%, UACR 40 
mg/mmol. eGFR 92

What are your recommendations? 

Very High-Risk ASCVD, LDL-C <55 mg/dL

1. Lifestyle modifications for health
2. Titrate lipid-lowering medication:

Add Repatha or Praluent (50% 
expected decrease, 88-(88*0.5) = 
44 mg/dL).

3. Reiterate the importance of self-
measurement and keeping a home 
BP journal

4. Reassess in 4-6 weeks in-person or by 
appropriate real-time communication 
(e.g., text, phone, or video visit)
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Diabetes Mellitus + CAD 

DM, 10.40%
Undiagnosed 

DM, 3.80%

Pre-Diabetes, 
45.80%

No DM, 40%

DIABETES PREVALENCE

CVD, 33%

No-CVD, 
77%

CVD PREVALENCE IN 
DIABETES

Cardiovasc Diabetol (2018) 17:83 Circulation.2022;145:e153–e639 @VietHeartPA



Diabetes Mellitus + CAD 

Diabetes Care. 2022;45:S144.

+ASCVD/INDICATORS OF HIGH RISK

 For patients on a GLP-1 RA, consider incorporating SGLT2i 
with proven CVD benefit and vice versa

 TZD

GLP-1 RA with proven 
CVD benefit

SGLT2i with proven 
CVD benefitEither/or

IF A1C ABOVE TARGET

If A1C remains above target, consider treatment intensification based on comorbidities, 
patient-centered treatment factors, and management needs

ASCVD/INDICATORS OF HIGH RISK, HF, CKD

Recommend independently of baseline A1C, individualized A1C target, or metformin use

@VietHeartPA



Case
50-year-old woman presents for follow-up. 

PMHx: DMII since age 30. HTN. MI at age 45; 3VCABG. EF 55%

FMHx: Mom with DMII. Dad with MI age 70. 3 brothers, 2 with 
DMII.

SocHx: Director of Nursing. Married with 1 adult child. Life-time  
nonsmoker, no EtOH. Five day/week gym class.

MEDS: Clopidogrel 75 mg, rosuvastatin 40 mg, valsartan 180 
mg. SL NTG 0.4 mg PRN. Metformin 1000 mg 2 tabs QD, Lantus 
30U daily, Insulin Aspart 15U with meals, glipizide 10 mg bid 

Vitals: BP 140/80, HR 60, SaO2 96%, T 98.9, Wt. 200 Ht. 5’3” 
BMI 35.4

LABS: TC 170, Trig 145, HDL 45, LDL 65. A1c 7.5%, Fasting 
Glucose 190 mg/dL

What are your recommendations? 

Very High-Risk ASCVD,  goal LDL-C <55 mg/dL

1. Lifestyle modifications for health
2. Add ezetimibe 10 mg (20% expected 

to decrease, 65-(65*0.2) = 52)
3. Add Amlodipine, Chlorthalidone, or 

Metoprolol Succinate 
4. Add SGLT2i and/or GLP1ra and 

remove glipizide, reducing basal 
and short-acting insulin.

5. Reassess labs in 4-6 weeks, with BP 
check, glucose journal (CGM?), by 
appropriate real-time communication 
(e.g., in-person text, phone, or video-
visit)
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ASCVD Sequelae

• Angina – Optimal medical therapy or revascularization (PCI or CABG) + Optimal 
medical therapy

• Surveillance – Ankle Brachial Index, Carotid and/or abdominal ultrasound, stress tests

Death, nonfatal MI or stroke, PAD, etc.
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Common Questions

Cardiac evaluation for non-cardiac surgery (2022 ESC 
https://www.ahajournals.org/doi/10.1161/cir.0b013e3182447787; 2014 
AHA/ACC 
https://www.ahajournals.org/doi/full/10.1161/CIR.0000000000000106; Nice 
summary https://www.acc.org/latest-in-cardiology/ten-points-to-
remember/2022/09/01/13/18/2022-esc-guidelines-on-noncardiac-surgery-
esc-2022) 
Return to work post cardiac bypass – work, severity, and patient dependent.
Intimacy and intercourse, 2012 AHA Scientific Statement 
(https://www.ahajournals.org/doi/10.1161/cir.0b013e3182447787) 
When to de-escalate therapies (age, cognitive, failure to thrive, terminal 
illnesses, etc.) – (Beers Criteria, 
https://geriatricscareonline.org/ProductAbstract/american-geriatrics-society-
updated-beers-criteria/CL001/?param2=search) 

@VietHeartPA
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