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Cardiovascular Disease and Treatment Options 



1. Review how the cardiovascular system normally functions. 

2. Understand the general terms of heart disease.

3. Distinguish between heart attack, heart failure, and cardiac 

arrest. 

4. Become familiar with current therapies for heart disease 

(regeneration)

Learning Objectives for today’s class! 



Cardiovascular Physiology 



Blood and oxygen exchange in the 
cardiovascular system 

Oxygenated blood is 
pumped out of the heart 
through the arteries to the 
organs/body
Oxygenated blood is 
delivered to the body via 
the capillaries in exchange 
for de-oxygenated blood 
Deoxygenated blood 
travels through veins and 
returns to the heart to be 
re-oxygenated in the lungs
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The heart is a coordinated, highly 
efficient machine

Every heartbeat pumps 
blood throughout the body 
to deliver oxygen to every 
cell
The heart beats about 
100,000 times a day 

Healthy hearts pump ~1.5 
gallons of blood every 
minute, 2,000 gallons in 24 
hours.
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When arteries of the heart cannot 
deliver oxygen-rich, nutrient-rich 
blood to the body and/or the heart.
Classified as obstructive or non-
obstructive

Obstructive = >50% blocked
Non-obstructive 

Unresponsive to 
vasoconstriction/vasodilation
Vasospasm

Cardiovascular Disease is your greatest health threat



Nearly half of American adults have some form of Cardiovascular 
Disease (CVD)  

One person dies every 34 
seconds from CVD in the United 
States

One in every five deaths are due 
to CVD in the United States
CVD costs the Unites States $363 
billion each year due to health 
care services, medicines, and lost 
productivity 
The number of individuals with 
CVD is rising 

Heart Disease Death Rate per 100,000 2018-2020
All Races/Ethnicities, All Genders, All Ages



Age
>45 for men,
~>55 for women (menopause)

Genetics / family history
Gender

Obstructive: Men > Women
Non-Obstructive: Women > Men

Race or ethnicity 
Lifestyle habits 
Obesity
Diabetes
Abnormal sleep quality
Stress
Smoking
Lack of exercise

Risk Factors for CVD



CVD is an umbrella term ranging from High Blood Pressure to Stroke 

Hypertension
(High Blood 
Pressure) 

Heart Attack

Coronary 
Artery Disease

Heart Failure

Heart Valve 
Disease

Arrhythmias

Stroke

Heart Cancer à Cardiac Sarcoma is extremely rare (1 person per year in the U.S.) 



Heart Attack, Arrythmias, and Heart Failure are common 
symptoms of CVD

Heart Attack Heart FailureArrhythmias

Myocardial 
Infarction:

blockage of 
blood flow to 

the heart 



80% of cardiovascular disease deaths are attributed to a heart attack

Block in 
Artery 

Muscle 
Damage

Nearly 805,000 people have a 
heart attack each year in the US

600,000 are a first heart attack

200,000 occur in those with a prior 
heart attack

One in every five heart attacks is 
silent–damage occurs, but the 
patient is unaware

Every 40 seconds someone has a 
heart attack in the United States. 



Normal Infarction Leukocyte 
inflammation,
Necrosis, 
Granulation, 
and Fibroblast 
activation

Scar formation and Matrix 
remodeling

Flow of oxygen-rich, nutrient-rich blood is suddenly blocked
Mostly from atherosclerosis and associated thrombosis

Cardiomyocytes start to die
Cardiac tissue death drives scar tissue formation 

Scar tissue is fibrotic and drives further cardiovascular complications and problems

Heart attacks: Myocardial Infarction (MI)



Signs of a heart attack differ between Men and Women



Diagnosing a Heart Attack

Blood Tests
Troponin 
CK test
Serum myoglobin

Electrocardiogram 
(ECG or EKG)

Coronary angiography

Normal Coronary Angiography 

Heart Attack 

Normal ECG

Heart Attack



Aspirin (150-300 mg) taken asap
Nitroglycerin
Beta blockers
Oxygen therapy
Thrombolytic therapy
Coronary angioplasty
Anticoagulants 
Exercise 

Current treatment strategies following a Heart Attack



Heart Attack, Arrythmias, and Heart Failure are common 
symptoms of CVD

Heart Attack Heart FailureArrhythmias

Myocardial 
Infarction:

blockage of 
blood flow to 

the heart 

Cardiac Arrest: 
Electrical malfunction 

leading to 
loss of blood flow



More than 356,000 cardiac arrest 
occur outside a hospital in the 
US each year

90% are fatal

Cardiac arrest affects 1,000 people 
per day at any age, often in who 
appear to be healthy

7,000+ <18 year of age each year

Sports related CA accounts for 
39% of CAs in <18 years of age

Preparticipation in screening saves 
lives. 

Cardiac Arrest is a life-threatening emergency



Electrical Abnormalities with Arrythmias
Long QT Syndrome
Wolf-Parkinson-White

Cardiac scar tissue
Cardiomyopathy—any disease of heart 
muscle, generally muscle thickening

Hypertrophic cardiomyopathy 
Dilated Cardiomyopathy 
Arrhythmogenic Cardiomyopathy (ARVC)

Risk Factors for Cardiac Arrest 

Heart medications 
Proarrhythmic effect, seen with changes in 

potassium and magnesium blood levels. 
Blood vessel Abnormalities 

Triggered by adrenaline 
Recreational Drug Use



Cardiac Arrest strikes if the electrical signals go haywire such that 
the hearts pumping function is “arrested”

Most often caused by an arrhythmia: 
abnormal heart rhythm or irregular 
heartbeat

Bradycardia: heart rate is too slow, less 
than 60 bpm
Tachycardia: heart rate is too fast, more 
than 100 bpm

Most arrhythmias are not dangerous 



Most often caused by an arrhythmia: 
abnormal heart rhythm or irregular 
heartbeat

Bradycardia: heart rate is too slow, less 
than 60 bpm
Tachycardia: heart rate is too fast, more 
than 100 bpm

Most arrhythmias are not dangerous 
Ventricular fibrillation triggers cardiac 
arrest the most and is life threatening 
within minutes 

Cardiac Arrest strikes if the electrical signals go haywire such that 
the hearts pumping function is “arrested”



Signs of cardiac arrest are immediate and drastic 

Sudden loss of responsiveness

No normal breathing or pulse
Sudden collapse (~50%) 

Loss of consciousness



Cardiac arrest survival depends on immediate care

Cardiac Arrest can lead to death in 
minutes 
Survival depends on: 

Calling 911
Starting CPR: Cardiopulmonary 
resuscitation to push hard and fast on the 
center of the chest to make the heart 
pump.
AED: Automated External Defibrillator, a 
device that delivers an electrical shock to 
restart the hearts normal rhythm



Heart Attack, Arrythmias, and Heart Failure are common 
symptoms of CVD

Heart Attack Heart FailureArrhythmias

Myocardial 
Infarction:

blockage of 
blood flow to 

the heart 

Congestive 
Heart Failure: 

Heart is unable 
to pump blood 

and meet body’s 
demand

Cardiac Arrest: 
Electrical malfunction 

leading to 
loss of blood flow



About 6.2 million adults in the United States have Heart Failure

There are nearly 960,000 new 
heart failure cases annually 

In 2018, heart failure was mentions 
on 379,800 death certificates 
(13.4%) 
Costs the US $30.7 billion

Number 1 cause of 
hospitalization in Medicare 
population 

Heart Failure Death Rate per 100,000 2018-2020
All Races/Ethnicities, All Genders, All Ages



Heart Failure is due to muscle dysfunction  



Angina
Behind breastbone, arm, 
shoulder, jaw, throat, back

Cold sweats
Dizziness
Light-headedness
Neck pain
Shortness of breath
Sleep disturbances
Fatigue
Nausea 

The most common symptom of heart failure is shortness of breath 



Heart Failure Treatment



1. Review how the cardiovascular system normally functions. 

2. Understand the general terms of heart disease.

3. Distinguish between heart attack, heart failure, and cardiac 

arrest. 

4. Become familiar with current therapies for heart disease 

(regeneration)

Learning Objectives for today’s class! 



Cardiac regeneration is an ancestral trait in vertebrates



Cardiac regeneration is an ancestral trait in vertebrates



Response and therapeutic approaches to Cardiovascular Disease

Identifying 
genetic and 
environmental 
risk factors

Improving 
treatments 
following MI 

Reversing 
scarred cardiac 
tissue



Ongoing research for reprograming non-myocytes into 
cardiomyocytes is a means for repairing damaged heart tissue

Nam, Y. J., Song, K., & Olson, E. N., (2013). Nature 
Medicine, 19(4), 413-415

Qian et al., Nature, 2012



1. Review how the cardiovascular system normally functions. 

2. Understand the general terms of heart disease.

3. Distinguish between heart attack, heart failure, and cardiac 

arrest. 

4. Become familiar with current therapies for heart disease 

(regeneration)

Did we meet our learning objectives for today’s class? 



Any Questions???


