
atherosclerosis: 

the villain of the vessels
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asymptomatic in early stages until arterial narrowing
or plaque rupture significantly impairs blood flow.

 Stable angina:
exertional chest pain
Acute coronary
syndrome: unstable
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overview

oxLDL → monocyte adhesion/migration into vessel wall

Monocytes → macrophages and engulf oxLDL → foam cells
Aggregation of foam cells → fatty streaks (earliest
visible lesion)

2 Lipid Accumulation & Inflammation

SMCs migrate to intima and proliferate
Produce extracellular matrix (collagen, elastin)
→ fibrous cap formation

plaque growth and arterial wall thickening

4 SMOOTH MUSCLE CELL (SMC) ACTIVATION

1 endothelial dysfunction

Initiating factors: shear stress, smoking, hyperlipidemia

Induces:↑vascular permeability, adhesion molecule
expression → LDL infiltration into intima, oxidative
modification (oxLDL)

macrophage and T-cell recruitment sustains inflammation

cytokine and GF release amplifies vascular injury
 from fatty streak → fibrofatty plaque

3 Chronic Inflammatory Response

Lipid-rich necrotic core develops beneath fibrous cap

Matrix degradation (via proteases) weakens the cap
Plaque rupture exposes thrombogenic material →
thrombosis and acute occlusion

5 PLAQUE PROGRESSION & INSTABILITY

screening risk factors treatment

ECG
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statins ezetimibe

3

pcsk9I ASA

19.8M
global cvd-related

deaths annually

(WHO, 2022)

87%
of individuals 60+

have some degree of

plaque formation

(Ihle‐Hansen et al., 2018)

Angioplasty
(PCI)

Coronary Artery
bypass graft (CABG)

Lifestyle

Exercise stress 
test

angiogram

risk factors
Atherosclerosis is driven by:

modifiable factors: high LDL, LOW HDL, high
blood glucose/diabetes, hypertension,
smoking, obesity, and inactivity.

Non-modifiable factors: AGE, sex, and
genetics.

other players: High Lipoprotein(A) and
chronic inflammation.
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atherosclerosis (ASCVD) begins without warning,
accumulating slowly.
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introduction

pathophysiology

Gradual buildup of plaques in medium to large arteries
leading to narrowing and reduced blood flow over
time.

As plaques destabilize, there is an increased risk of: 

echocardiogram

CLINICAL MANIFESTATIONS

DIAGNOSTIC APPROACHES

Can lead to life-threatening ischemic events

Measure blood
sugar and

cholesterol, both
of which are risk

factors for ascvd. 

may include a C-
reactive protein

(CRP) test to
detect inflammation

in the arteries.

treatment & management

non-invasive test
that Measures the
electrical activity

of the heart. 

It is used to
detect:

reduced blood
flow
abnormal
rhythms
signs of damage 

Monitors heart
activity during

physical exertion or
medication-induced

stress.

it is USED to detect:
abnormalities in
blood flow
changes in heart
function not seen at
rest

An imaging procedure
that uses a catheter
and contrast dye to

visualize the coronary
arteries.

IT IS USED TO DETECT:
narrowed/blocked
arteries
reduced blood flow
location and severity
of plaque buildup

(Coronary angiography)

An imaging test that
uses sound waves to

visualize heart
structure and blood
flow (sometimes used

during stress testing).

IT IS USED TO DETECT:
abnormalities in
heart size and shape
impaired blood flow
functional issues

ASCVD develops silently over time, making early
screening, risk management, and advances in treatment

essential for prevention.

conclusion

steps

Atherosclerosis is the global leading cause of
cardiovascular disease (CVD) worldwide.

super
statin

1

medication

INTERVENTIONS

75%
of heart attacks

occur from

pLaque rupture

(pahwa et al., 2023)

50%
of western society

deaths have ASCVD as

the underlying cause

(pahwa et al., 2023)

next steps

Gene editing therapies (CRISPR): treatments
targeting genes like PCSK9 may permanently
lower LDL-C and slow ASCVD progression.

Advanced molecular imaging: New techniques
using nanoparticles and targeted tracers can
detect high-risk plaques earlier and more
precisely.

AI-assisted ecg: Uses AI to detect subtle
changes in ecg to improve ascvd risk prediction.
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OTHER
manifestations

pancreatic and hepatobiliary disease
ocular/retinal diseases

(Sakakura et al., 2013)

(Fruchart et al., 2004)

(Meng et al., 2022)(Poznyak et al., 2023)

(Lewis, 2009) (Jamkhande et al., 2014) (Liu et al., 2025)
(Libby et al., 2016)(Walker et al., 2021)(Martínez-Sellés & Marina-Breysse, 2023)
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(Sakakura et al., 2013)
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