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Pathobiology

Inflammation
Platelets and coagulation
Vasospasm

Microvascular dysfunction

Endothelial dysfunction

Critical coronary stenosis



Questmn H#1

f+A 56 -year-old man is seen in cardiology clinic for evaluation of

~intermittent chest discomfort that has been occurring over the
precedlng 3 months. He recently lost his job and describes a
"squeezing pressure" deep within his chest when thinking about /
his family's financial situation. The pain is improved by deep
breathing and attempts at relaxation. He has no significant past [
medical history and reports a sedentary lifestyle. He takesno -~
medications. Physical examination reveals male-pattern baldlngz :
but is otherwise unremarkable. His electrocardiogram- )rS ﬁermal

vl — s




7 Whlch of the following labels best describes this patient's chest
- paln?

j// a) Atypical angina.

b) Noncardiac chest pain.

c) Typical angina.

d) Unstable angina.
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Ischemic Cascade






Questmn H2

A 58 year-old man is seen in the emergency department for the evaluation
of/sharp stabbing chest pain. He has had multiple similar episodes lasting 3-

-5 minutes over the past 2 weeks while mowing his lawn, carrying boxes up

the stairs, and climbing uphill and always relieved by rest. On the day of
presentation, he was sitting at his desk at work when an episode occurred.
He took a coworker's sublingual nitroglycerin with eventual resolution of the i
discomfort. He is currently chest pain-free. His past medical history includes
gout, type 2 diabetes mellitus, dyslipidemia, and gastroesophageal reflux !
disease. He takes metformin 500 mg twice daily, allopurinol 100 mg daily, /]
pravastatin 40 mg daily, and an over-the-counter antacid as needed. He Yo
smokes 1/2 pack of cigarettes daily. His physical examination is S
unremarkable. His electrocardiogram and initial troponin | are normal. - R/

/




Questmn H2

Whlch of the following is the best description of his clinical
- presentatlon?

a) Unstable angina

b) Non cardiac chest pain |
c) NSTEMI !/
d) Typical angina S

e) Stable angina
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Myocardial Stunning VS Hibernation

P



Questmn H#3

A—A 55 -year-old man who has a history of hypertension , hypercholesterolemia, and

S 35-year history of active cigarette smoking is referred to you for evaluation of a

~~ _~"month long history of a stabbing pain in his chest that becomes worse with

¥ climbing stairs. The pain is described as "knife-like", lasts 30 seconds, and is
located on the right side of his chest in a 3 cm area just below his nipple. The pain
occurs with climbing stairs, walking a block or more (his most strenuous /
activities), and is relieved with rest. There are no other associated symptomes. ;’

+ He has been treated by his primary care physician with metoprolol succinate 200 Iy
mg daily and atorvastatin 40 mg for several years. His physical examination is '
benign except for obesity, a blood pressure of 136/87 mm Hg, and heart rate of
54 bpm. His electrocardiogram (ECG) demonstrates sinus bradycardia. :




/
/

Questmn H#3

n addltlon to counseling for weight loss, which of the following is

/the next most appropriate step in the management of this

patient?

a) A transthoracic echocardiogram

b) Prescription of an exercise regimen.
c) An exercise nuclear stress test.

d) Coronary calcium score.

e) An ambulatory ECG monitor.
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n addltlon to counseling for weight loss, which of the following is

/the next most appropriate step in the management of this

patient?
a) A transthoracic echocardiogram
b) Prescription of an exercise regimen. ,

c) An exercise nuclear stress test.
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Comprehensive management of SIHD

Treatment of disease that can precipitate angina/ischemia

Coronary risk factor reduction
Lifestyle changes

Pharmacologic management of angina

Revascularization /
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Indications for
coronary
revascularization
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Boden WE et al. N Engl J Med 2007;356:1503-1516.
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De Bruyne B et al. N Engl J Med 2014;371:1208-1217

FAME 2
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i!/j’ Question

f+68 YO M with PMH of CAD and Ml s/p mid LAD DES, HTN, HLD

~“and DM2 who presents to your office for routine follow up. It
has been about 1 year since his Ml. He is currently maintained
on ASA 81mg, Prasugrel 10mg, Atorvastatin 80mg, Metoprolol
XL 50mg and Lisinopril 20mg. He exercises twice weekly and
describes no limiting symptoms. His examination reveals normal
vitals and controlled BP. Otherwise unremarkable.




/
///

// /+Wh|ch of the following is the best step in managing this patient?
a) Stop his ASA.

- b) Stop his metoprolol. j

c) Discuss risks/benefits of continuation vs discontinuation of ,'
second antiplatelet therapy.

d) Perform an exercise treadmill stress test.



















/+72 YO female with PMH of paroxysmal afib, HTN and HLD who
7 _was recently admitted to the hospital for a Non-STEMI and
received a proximal RCA DES. She was initiated on ASA 81mg
and Ticagrelor 90mg BID on top of her home medications which
Include: Rivoroxaban 20mg, Rosuvastatin 20mg and Valsartan
40mg. |

+Upon discharging this patient, which of the following would be //j/ 'y
the most appropriate antiplatelet and antithrombotic therapy?/ -

/ —_—-
-~




Question

4 /
e /

Y b) Stop ASA and continue with Brilinta 90mg BID + Xarelto 20mg
i// c) Stop ASA. Switch Brilinta to Plavix 75mg + Xarelto 20mg. j
d) ASA 81mg + Brilinta 90mg BID + Xarelto 15mg. ,"
e) Brilinta 60mg BID + Xarelto 20mg.




4 /
e /

- b) Stop ASA and continue with Brilinta 90mg BID + Xarelto 20mg,.

- c)| Stop ASA. Switch Brilinta to Plavix 75mg + Xarelto 20mg. j
d) ASA 81mg + Brilinta 90mg BID + Xarelto 15mg. ,"

e) Stop ASA and continue with Brilinta 60mg BID + Xarelto 20mg. //







(1) Prior AF on anticoagulation and the need
for PCI

(2) New-onset AF requiring anticoagulation
In a patient already on antiplatelet therapy

Potential for coronary artery disease (CAD)
C]-]-nlca-]- (3) Prior VTE on anticoagulation and the
SituatiOrlS need for PCI

(4) New or recurrent VTE requiring
anticoagulation in a patient already on
antiplatelet therapy for CAD.

Dharam J. Kumbhani et al. 3 Am Coll Cardiol 2021; 77:629-658.




In general, the use of “triple therapy” (dual antiplatelet
therapy plus anticoagulation) is not recommended for
most patients due to an increased risk of bleeding. If
triple therapy is needed, a short duration (e.g., no
more than 30 days) is recommended.

When combined with an anticoagulant, clopidogrel is
the recommended antiplatelet agent for most
patients.

If aspirin is being used, it should be limited to <100
mg daily dosing.

Dharam J. Kumbhani et al. 3 Am Coll Cardiol 2021; 77:629-658.

Rule Of Thumb



/// // /
/ 7/ // /

Pat1ents with AF on anticoagulation who
. need a PCI

/

/+Use of a direct oral anticoagulant (DOAC) is preferred over a

_~vitamin K antagonist (VKA) when appropriate.

+Oral anticoagulation plus P2Y, antiplatelet combination is
recommended for the first 6-12 months (potentially switching
P2Y,, to aspirin for months 6-12 if PCI for stable ischemic heart
disease), followed by anticoagulation monotherapy after 12
months.

Dharam J. Kumbhani et al. J Am Coll Cardiol 2021; 77:629-658.

2021 American College of Cardiology Foundation




Po;r patients on antiplatelet therapy who

ey develop new AF

~For primary cardiovascular prevention, switch to anticoagulation
_monotherapy is recommended.

+For PCl with stable ischemic heart disease or acute coronary syndrome, use
of oral anticoagulant plus a P2Y,, inhibitor for no more than 12 months is
recommended, followed by oral anticoagulation alone.

+For patients with cerebrovascular disease without carotid stenting, oral
anticoagulation monotherapy is recommended.

+For patients with carotid stenting or peripheral artery disease, a short
course of anticoagulation plus P2Y,, inhibitor may be recommended, -~
followed by oral anticoagulation alone.

Dharam J. Kumbhani et al. J Am Coll Cardiol 2021; 77:629-658.




| Management of patients with prior VTE

f+|f the VTE was associated with strongly provoking, reversible risk
factors then delaying a PCI may be beneficial so that

anticoagulation therapy can be discontinued.

+If long-term/indefinite anticoagulation is required, then use of /
standard treatment doses of anticoagulation plus P2Y,; inhibitor
antiplatelet therapy are recommended following PCI. {

+If the dose of anticoagulation is reduced (e.g., "half-dose DOAC” Vo
for VTE secondary prevention), then continued use of a smgle o
antiplatelet medication (e.g., aspirin) is indicated long-term—~

Dharam J. Kumbhani et al. J Am Coll Cardiol 2021; 77:629-658.



Pat'1e;nts on antiplatelet therapy who develop
a new VTE event

/

/+Use of anticoagulation plus single antiplatelet medication is
generally recommended.

+Patients using antiplatelet therapy for primary cardiovascular
disease prevention or >12 months from the most recent PCl or /

acute coronary syndrome can be treated with anticoagulation /
monotherapy.

Dharam J. Kumbhani et al. J Am Coll Cardiol 2021; 77:629-658.




. Patients on DOAC pre-PCI

s or patients taking DOAC medications who require PCl, most
~_-"DOACs can be held for no more than 36-48 hours prior to the

orocedure.

+Holding a DOAC for longer periods of time may be required for
natients with moderate-severe renal dysfunction, especially if
using dabigatran.

Dharam J. Kumbhani et al. J Am Coll Cardiol 2021; 77:629-658.




~~~ DOAC Dose Adjustment

///

/;;:// /+When used in combination with antiplatelet medications, dosing
"~ of DOAC medications usually follows the Food and Drug
Administration guidance for stroke prevention in AF or

treatment of VTE. /

+ However, rivaroxaban may be administered at 15 mg daily /
(reduce to 10 mg daily for creatinine clearance <50 ml/min) /
when combined with P2Y, inhibitors, based on the PIONEER- AF Ve
PCI study.

Dharam J. Kumbhani et al. J Am Coll Cardiol 2021; 77:629-658.
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Clinical Pharmacology of Beta-blockers

B1/B2 Receptor Vasodilator Lipid
Selectivity Mechanism Solubility
Bisoprolol 120 0 0
Metoprolol 75 0 0
Carvedilol 10-40 a4 antagonist ++
Bucindolol 1 Direct ++
Labetalol 1 a4 antagonist ++

Bristow M, Am J Card 1993





















Yancy et al. 787 AUGUST 8, 2017:776-803 2017 ACC/AHA/HFSA
Heart Failure Focused Update






When to Use ARBs in Heart Failure

e ACC/AHA recommendations
— Alternative when ACEI not tolerated (Class I)
— Added to an ACEI (Class IIb)
— (after 3 blocker titration)
— ACEI, ARB, and aldo ant. NOT recommended (Class IlI)
e Alternative to ACEI
— ACEIl should be tried first (altho Class | if already started)
— Caution with angioedema
* Persistent hypertension or symptoms
— Use optimal doses of ACEIl and 3 blockers first




































Aldosterone in Heart Failure

¢ Released from adrenal cortex and other tissues in response to
angiotensin |l, ACTH, and potassium

Promotes Na retention, K and Mg wasting

Induces myocardial and vascular fibrosis

Activates sympathetic NS and inhibits parasympathetic NS
Extra-adrenal aldosterone production (ie. heart)

Increases by >20X in heart failure

Aldosterone “escape’” from ACE inhibition

® & & o o o



















































Yancy et al. 787 AUGUST 8, 2017:776-803 2017 ACC/AHA/HFSA
Heart Failure Focused Update
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Outline
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Aortic Stenosis

Aortic regurgitation

Bicuspid aortic valve






Natural History of Aortic Stenosis

Onsetsevere

symptoms Angina

Syncope

Failure

Average death
age (o)

70 80

Age (yr)

Ross J Jr.and Braunwald E: Circ 38(Suppl 5):61, 1968




2020 ACC/AHA Guideline for the Management of
Patients with Valvular Heart Disease

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Developed in collaboration with and endorsed by the American Association for Thoracic Surgery,
American Society of Echocardiography, Society for Cardiovascular Angiography and Interventions,
Society of Cardiovascular Anesthesiologists, and Society of Thoracic Surgeons




Table 4. Stages of VHD

Stage Definition Description
A At risk Patients with risk factors for development of VHD
B Progressive Patients with progressive VHD (mild to moderate severity and asymptomatic)
C Asymptomatic Asymptomatic patients who have the criteria for severe VHD:
severe C1: Asymptomatic patients with severe VHD in whom the LV or RV remains

compensated space

C2: asymptomatic patients with severe VHD with decompensation of LV or RV

D Symptomatic severe |Patients who have developed symptoms as a result of VHD




This Photo by Unknown Author is licensed under CC BY-NC


https://www.uscjournal.com/articles/Aortic-Stenosis-Staging-System
https://creativecommons.org/licenses/by-nc/3.0/




Exercise Testing

Asymptomatic Severe AS

Normal ETT

Abnormal ETT
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12 18 24 30 36 42 48 54 640
Months

Amato MCM et al. Heart 2001; 86:381.




Question

An 88-year-old woman presents to clinic for progressive dyspnea on exertion and lower
extremity edema. Her past history includes osteoarthritis and hypertension. She takes
aspirin 81 mg daily, metoprolol succinate 25 mg daily, amlodipine 5 mg daily.

On exam, her blood pressure is 130/60 mm Hg, pulse is 70 bpm, and respirations are 16
breaths per minute. Her jugular venous pressure is 10 cm H,0. There are bibasilar crackles.
She has a late-peaking, harsh systolic murmur along the right upper sternal border with a
single S,. There is 2+ bilateral lower extremity edema.

Her echocardiogram shows a severely calcified aortic valve with reduced leaflet excursion.
Peak velocity across the valve is 3.3 m/sec with a mean gradient of 28 mm Hg. The
calculated valve area was 0.8 cm? and dimensionless index is 0.22. The LV is mildly dilated
with an LVEF of 25-30% and global hypokinesis.



Which of the following is the most appropriate next step in the management of this
patient?

a) Exercise myocardial perfusion scan.
b) Right and left heart catheterization.
c) Cardiac magnetic resonance imaging.
d) Transesophageal echocardiography.

e) Dobutamine stress echocardiography



Exercise myocardial perfusion scan.
Right and left heart catheterization.
Cardiac magnetic resonance imaging.
Transesophageal echocardiography.
Dobutamine stress echocardiography






Timing of Intervention of AS

COR LOE Recommendations

1. In adults with severe high-gradient AS (Stage D1) and symptoms of exertional
dyspnea, HF, angina, syncope, or presyncope by history or on exercise testing, AVR

IS indicated.

2. In asymptomatic patients with severe AS and an LVEF <50% (Stage C2), AVR is

indicated.

3. In asymptomatic patients with severe AS (Stage C1) who are undergoing cardiac

surgery for other indications, AVR is indicated.










Figure 2. Timing of Intervention for AS















AHA/ACC 2014 Guideline
Aortic Stenosis (D2): Timing of Intervention

Recommendation COR LOE

AVR is reasonable in patients with
LF/LG severe AS with reduced EF
(stage D2) with a dobutamine stress
study that shows an aortic velocity | lla | B
>4 m/s (or mean AP > 40 mm Hgq)
with an AVA <1.0 cm? at any
dobutamine dose
















Question

e A 54-year-old man presents for routine evaluation for known chronic aortic valve
regurgitation due to bicuspid aortic valve. He remains asymptomatic. His vital signs
include a heart rate of 84 bpm and blood pressure of 140/50 mm Hg. His physical
examination reveals a grade 2/6 systolic ejection murmur along the left sternal border

and a grade 3/4 diastolic flow murmur. His echocardiogram reveals severe aortic
regurgitation®.



Which of the following echocardiographic parameters would be an
indication for surgical aortic valve replacement at this time?

a) A left ventricular end-diastolic dimension of 6.0 cm
b) A vena contracta width of 0.7 cm.

c) A left ventricular end-systolic dimension of 5.3cm
d) A LVEF of 55%

e) An aortic regurgitant fraction of 65%



a) A left ventricular end-diastolic dimension of 6.0 cm
b) A vena contracta width of 0.7 cm.

c) A left ventricular end-systolic dimension of 5.3cm
d) A LVEF of 55%

e) An aortic regurgitant fraction of 65%









Aortic Regurgitation: Intervention (cont.)

Recommendations COR LOE
AVR is reasonable for asymptomatic patients with severe AR
with normal LV systolic function (LVEF >50%), but severe LV 3 B
dilation (stage C2, LVESD >50 mm)
AVR is reasonable in patients with moderate AR (stage B) who
are undergoing other cardiac surgery lla C
AVR may be considered for asymptomatic patients with severe
AR and normal LV systolic function (stage C1, LVEF 250%) but m C

severe LV dilation (LVEDD >65 mm) if surgical risk is low*




Figure 4. Timing
of Intervention
for Patients
with AR.

Colors
correspond to
Table 2.



Diagnostic Testing: Routine Follow-up

Table 5. Frequency of Echocardiograms in Asymptomatic Patients with VHD and Normal LV Function

Type of Valve Lesion

Stage Aortic Stenosis* Aortic Regurgitation Mitral Stenosis Mitral Regurgitation
Progressive |e Every 3-5y (mild e Every3-5y (mild Every 3-5y e Every 3-5y (mild severity)
(Stage B) severity; V. 2.0-2.9 severity) (MV area >1.5 cm?)

m/s)

e Every 1-2y moderate |e Every 1-2y (moderate o Every 1-2 y (moderate
severity; V. 3.0-3.9 severity) severity)
m/s)

Patients with mixed valve disease may require serial evaluations at intervals earlier than recommended for single-valve lesions. These

intervals apply to most patients with each valve lesion and do not take into consideration the etiology of the valve disease.
*With normal stroke volume.



Diagnostic Testing: Routine Follow-up

Table 5. Frequency of Echocardiograms in Asymptomatic Patients with VHD and Normal LV Function

Type of Valve Lesion

Stage Aortic Stenosis* Aortic Regurgitation Mitral Stenosis Mitral Regurgitation
Severe e Every6-12mo | Every6-12 mo e Everyl-2y(MV area Every 6-12 mo
asymptomati | (V,,,x >4 m/s) 1.0-1.5cm?)

C

« Dilating LV: More e Everyyear (MV area<1.0 |Dilating LV: More frequently

(Stage C1)
frequently cm?)

Patients with mixed valve disease may require serial evaluations at intervals earlier than recommended for single-valve lesions. These
intervals apply to most patients with each valve lesion and do not take into consideration the etiology of the valve disease.







Question

» A 55-year-old woman is referred to you for evaluation and treatment of aortic
regurgitation (AR). She has a known history of bicuspid aortic valve (BAV). She
exercises four to five times per week and reports no symptoms. Her medical history
includes hyperlipidemia. Her current medications include atorvastatin 40 mg.

On physical examination her blood pressure is 126/54 mm Hg with a heart rate of 84
bpm. Her lungs are clear to auscultation. The apical impulse is normal and
nondisplaced. A soft, grade 2/4 diastolic decrescendo murmur is present. A systolic
ejection click is noted. There is no S; or S, and no peripheral edema.

Transthoracic echocardiogram demonstrates an LV ejection fraction of 59% with an
end-systolic dimension of 33 mm and an end-diastolic dimension of 50 mm. The
aortic root diameter is 3.9 cm at the sinuses of Valsalva. There is a BAV with severe

AR*,



Which of the following is the next best step the treatment of
this patient?

a) Metoprolol succinate 25 mg.

b) No additional medications

c) Metoprolol succinate 25 mg.

d) Extended release nifedipine 30 mg.
e) Enalapril 5 mg.



Metoprolol succinate 25 mg.

No additional medications
Metoprolol succinate 25 mg.
Extended release nifedipine 30 mg.
Enalapril 5 mg.



















































Figure 5. Intervals
for Imaging the
aorta in patients
with BAV.

Colors correspond
to Table 2.



Figure 6. Intervention for
replacement of the aorta
in patients with a BAV.

Colors correspond to
Table 2.

*Family history of aortic
dissection, aortic growth
rate 20.5 cm per year,
and/or presence of aortic
coarctation.



Diagnostic Testing: Routine Follow-Up of Patients with
BAV

COR LOE Recommendations

1. In patients with BAV and a diameter of the aortic sinuses or ascending aorta of >4.0
cm, lifelong serial evaluation of the size and morphology of the aortic sinuses and

ascending aorta by echocardiography, CMR, or CT angiography is reasonable, with

2a C-LD
the examination interval determined by the degree and rate of progression of aortic
dilation and by family history.
2. In patients with a BAV who have undergone AVR, continued lifelong serial interval
2a B-NR Imaging of the aorta is reasonable if the diameter of the aortic sinuses or ascending

aorta is >4.0 cm.




Interventions: Replacement of the
Aorta in Patients with BAV

COR

2a

LOE Recommendations

1. In asymptomatic or symptomatic patients with a BAV and a diameter of the aortic
sinuses or ascending aorta >5.5 cm, operative intervention to replace the aortic

sinuses and/or the ascending aorta is recommended.

2. In asymptomatic patients with a BAV, a diameter of the aortic sinuses or ascending
aorta of 5.0 to 5.5 cm, and an additional risk factor for dissection (e.g., family
history of aortic dissection, aortic growth rate >0.5 cm per year, aortic coarctation),

operative intervention to replace the aortic sinuses and/or the ascending aorta is




Thank you

Ali Elfandi
CHI St Joseph Health
Lexington, KY USA

aselfandi@gmail.com

LinkedIn: Ali Elfandi
0018599077811
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