


Sid Bhende MD

Sentara Vascular 
Specialists

April 19th 2024

Managing Comorbidities in Atherosclerotic 

Patients



Disclosures



1.   WHAT?
         What comorbidities do atherosclerotic patients develop?

2.    HOW?
          How do we manage these comorbidities? 

3.    WHY? 
         Why do we need to manage these comorbidities?

Outline



• Atherosclerosis is the process by which plaque 
builds up in the inner lining of the blood vessel

• Plaque consists of cholesterol, cellular waste 
calcium, fibrin

• It can affect any artery in the body

• It is an IRREVERSIBLE process

What is Atherosclerosis?



1. Endothelial dysfunction

2. Formation of lipid layer “fatty streak” within the 
intima

3. Migration of leukocytes and smooth muscle cells 
into the vessel wall

4. Foam cell formation 

5. Degradation of extracellular matrix

Pathogenesis of Atherosclerosis?









1. Hypertension

➢ High pressure causing stress on vessel wall resulting in 
endothelial dysfunction

2. Diabetes Mellitus

➢ Hyperglycemia causes increased inflammatory 
response leading to endothelial dysfunction

Risk Factors of Atherosclerosis?



3. Dyslipidemia

➢ Increased Cholesterol/LDL/Triglycerides in the blood 
stream will get deposited in the intima causing 
endothelial dysfunction

4. Smoking/Tobacco use

➢ Chemicals and toxins in tobacco cause systemic 
inflammation leading to endothelial dysfunction

Risk Factors of Atherosclerosis?



5. Age – Male > 45 and Female > 55

➢ Increased expression of leukocytes in aged vessels 
which trigger monocyte migration and inflammation 
which promotes atherosclerosis

6. Family Hx of Premature CVD is defined as a 
biologic family member with CVD < 45 yrs

➢ Genetic mutations causing increase plasma lipoprotein 
levels leading to endothelial dysfunction

Risk Factors of Atherosclerosis?



7. Obesity – BMI > 30

➢ Increase in sympathetic nerve activation which impairs 
arterial baroreceptor function leading to hypertension 
which induces endothelial dysfunction

8. Physical Inactivity

➢ Inactivity increases NAPDH oxidase which contributes 
to endothelial dysfunction

Risk Factors of Atherosclerosis?
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1. Must be a multispecialty team approach

➢ Primary Care Physician

➢ Vascular Surgeon

➢ Cardiologist

➢ Nephrologist

➢ Endocrinologist

➢ Podiatrist

Management of Atherosclerosis?



1. The goal is to prevent or delay the atherosclerotic 
process by risk factor modification

▪ Modifiable Risk Factors

➢ Hypertension, DM, Dyslipidemia, Tobacco Use, 
Obesity, Physical Inactivity

▪ Unmodifiable Risk Factors 

➢ Family Hx, Age

Management of Atherosclerosis?



1. Hypertension

Modifiable Risk Factors





1. Hypertension

➢ ESH (2023) and ACC (2017) guidelines 
recommend BP < 130/80 to reduce risk of CV 
events

➢ If BP elevated then utilize diet, exercise and 
Meds (ACEi, ARBs, CCB, Diuretics)

Modifiable Risk Factors



2.   Diabetes Mellitus

Modifiable Risk Factors





3.   Dyslipidemia

➢ Lipid panel

➢ Cholesterol < 200

➢ Triglyceride < 150

➢ LDL < 100

➢ HDL > 40

➢ Need to calculate 10 yr ASCVD risk score

Modifiable Risk Factors



3. Need to calculate 10 yr ASCVD risk score



3. Need to calculate 10 yr ASCVD risk score



3. Dyslipidemia

➢ If statin intolerance (inability to achieve therapeutic 
targets on maximum statin dosage or muscle related 
symptoms) then consider PCSK9 inhibitors (Repatha & 
Praluent)

Modifiable Risk Factors



3. Dyslipidemia

➢ Do you initiate statin therapy for patients who have 
normal lipid panel and evidence of atherosclerosis?

➢  Absolutely! There is ample evidence that patients with 
evidence of atherosclerosis (asymptomatic or 
symptomatic) should be on statin therapy to reduce CV 
risk

Modifiable Risk Factors



4. Tobacco Use

➢ Must quit!

➢ Smoking cessation has shown to decrease the 
progression of atherosclerosis

➢ Will quitting smoking reverse atherosclerosis?

➢ No, however there is lower risk of PAD, CAD 
and stroke within 5 yrs of smoking cessation

Modifiable Risk Factors



4. Tobacco Use

➢ What about vaping?

➢ E-cigarettes are associated with several 
noxious compounds - nicotine, propylene 
glycol, particulate matter, heavy metals, and 
flavorings, that lead to atherosclerosis 
progression

Modifiable Risk Factors





4. Tobacco Use

➢ What about smoking marijuana?

➢ No convincing evidence yet that smoking 
marijuana causes atherosclerosis or any CV 
mortality

Modifiable Risk Factors



5.   Obesity 

➢ 5 categories based on BMI

➢ Underweight - BMI < 18.5 

➢   Normal weight – BMI 18.5-24.9

➢   Overweight – BMI 25-29.9

➢   Obesity – BMI 30-39.9

➢   Morbid Obesity – BMI > 40

Modifiable Risk Factors





5.   Obesity 

➢ Will weight loss help reduce atherosclerosis?

➢ No but you will see decrease in BP, reduction in lipid panel, 

decrease in BS or complete resolution of DM

Modifiable Risk Factors



6. Physical Inactivity

➢ Don’t be a couch potato

Modifiable Risk Factors



6. Physical Inactivity

➢ Healthy adults (18-65) should participate in moderate 
intensity aerobic activity for 30min/day x 5 days  or 
vigorous aerobic activity for 20min/day x 3 days

➢ Need to maintain muscle strength for at least 2 
days/week

Modifiable Risk Factors
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➢ Coronary Artery Disease (MI, HF, Arrythmia)

➢ Leading cause of mortality in USA causing 610,000 deaths 
annually

➢ 3rd leading cause of mortality worldwide causing 17.8 
million deaths annually

➢ Healthcare cost for CAD > 200 billion dollar annually in 
USA

➢ CAD is preventable

Comorbidities that develop with 
Atherosclerosis?



➢ Carotid Artery Disease (CVA)

➢ Stroke – 85% are ischemic, 15% hemorrhagic

➢ 15-20% of ischemic strokes come from atherosclerosis 
of the extra-cranial carotid artery

Comorbidities that can develop with 
Atherosclerosis?



➢ Peripheral Arterial Disease (Claudication, Rest pain, 
Ulceration, Gangrene, Amputation)

➢ PAD affects over 8 million people in USA

➢ PAD affects over 200 million people worldwide

➢ 50% of PAD patients are asymptomatic

➢ Claudicants – 1% per year risk of amputation

➢ CLI – 30% per year risk of amputation

Comorbidities that can develop with 
Atherosclerosis?



➢ Aneurysm Formation

➢ Thoracic, Aortic, Femoral, Popliteal, Mesenteric, 
Cerebral

➢ Mesenteric Angina/Ischemia

➢ Chronic Kidney Disease/Renal artery stenosis

➢ Erectile Dysfunction

Comorbidities that can develop with 
Atherosclerosis?



➢ Atherosclerosis 

➢ Induced by endothelial dysfunction

➢ Irreversible process

➢ Team Approach

➢ Risk factors – HTN, DM, Dyslipidemia, Tobacco Use, 
Obesity, Physical inactivity, Age, Genetics

➢ Comorbidities associated with atherosclerosis are – CAD, 
Carotid disease, PAD, Aneurysm formation, Mesenteric 
ischemia, CKD

Summary
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