Do Babies Need Statins?

The Early Developmental Origins of Atherosclerosis & The Lifelong Burden of Risk.

Atherosclerotic cardiovascular
disease (ASCVD) is often viewed as
a consequence of aging. New data
challenges this, suggesting the
“silent incubation” of heart

disease begins not at 40, but in

the first 1,000 days of life. Based on the research of Peter Megdal, PhD



The 100-Year Shift in Understanding

Historically, cardiovascular disease was perceived as an
inevitable decline of old age. The new paradigm defines it
as a life-course metabolic progression commencing during
fetal development. While clinical syndromes emerge in late
adulthood, the pathological foundations are laid in the
earliest stages of existence.
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The Anatomy of a Silent Killer

Evidence from the Pathobiological Determinants
of Atherosclerosis in Youth (PDAY) Study
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Lesion severity in youth correlates strongly with modifiable risk factors.
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The PDAY study
analyzed arterial
specimens from 2,876
individuals aged 15-34
who died of external
causes.

Findings confirm that
fatty streaks—subintimal
accumulations of foam
cells—are detectable in
infancy, become preval-
lent in childhood, and
transform into fibrous
plaques in adulthood.




The First 24 Months: A Metabolic Explosion

The neonatal period is a phase of rapid
physiological adaptation. While umbilical cord
blood cholesterol is low, levels do not stay that
way. By 14-16 months, total cholesterol

and LDL-C approach steady-state levels similar
to those observed in adulthood.
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The Stepwise Increase
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Data Source: Copenhagen Baby Heart Study (13,354 cord blood samples
with longitudinal follow-up).




Defining 'Normal' in a Rapidly Changing Body

Lipid levels change so rapidly in early life that adult reference ranges are

useless. We must use age-specific developmental baselines.

Neonatal and Infant Lipid Reference Values
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Developmental Stage | Total Cholesterol (mg/dL) | LDL-C (mg/dL) |
1 | Neonates (Birth) 75 t 3'2%&"‘“-*«..___
2 | Infancy (2 Months) 147 a I_65 E
3 | Toddler (14-16 Months) 143 8 s 3
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+160% Increase
in ~1.5 Years



Biological Drivers: Nature vs. Nurture

Biological Sex: Female infants Maternal Health: Maternal
exhibit higher Total Cholesterol, hypercholesterolemia accelerates
LDL-C, and ApoB from birth. atherosclerosis. Epigenetic

imprinting alters fetal regulation of
cholesterol pathways (SREBP2).



The Evolutionary Heritage
The Mismatch Theory

High circulating cholesterol is harmful in our modern environment of caloric abundance. However, in
ancestral contexts defined by nutritional scarcity and infectious burden, it was a survival feature.

Traits that saved us then, endanger us now.



The Three Ancestral Advantages
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Energy Security Immune Modulation Endocrine Readiness
Supported energy storage Membrane cholesterol Obligate precursor for
and reproductive fithess organizes lipid rafts for steroid hormones like
during feast-famine cycles T-cells and neutralizes cortisol, essential for
(Thrifty Genotype). bacterial toxins. stress adaptation.

Antagonistic Pleiotropy: Traits conferring early-life survival benefit may persist despite late-life cardiovascular costs.



The Cumulative Burden Theory

Risk is not a snapshot; it is the “Area Under the Curve.” Cardiovascular risk reflects the cumulative
arterial exposure to atherogenic lipoproteins. Lowering the curve early pays massive dividends.

Cumulative Arterial Injury

Prevented
Arterial Injury

Early
Prevention



The Breastfeeding Paradox

The Fact

Breastfed infants
often show higher
cholesterol
concentrations than
formula-fed peers.

The Reality

This is a normal
physiologic response
to cholesterol-rich
human milk. It aligns
with healthy lipid
tracking and better
long-term outcomes.

Recommendation: Exclusive breastfeeding is a pillar of primordial

prevention. Do not stop breastfeeding to lower cholesterol.



So, Do They Need Statins?

NO

Pharmacologic therapy is reserved strictly for older children with
severe genetic dyslipidemia (like Familial Hypercholesterolemia).

The Solution is Primordial Prevention.

Primordial Prevention: Preventing risk factors from developing in
the first place (distinct from treating existing risk factors).




Action Plan: The CHILD-1 Diet

CHILD-1 Diet Checklist
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Breastfeeding: Exclusive if possible.

Solids: Delay introduction until at least 4 months.

Fat Intake: Keep total fat to ~25-30% of calories
after age 2.

(in appropriate contexts).

Dairy: Transition to reduced-fat dairy after 12 months

Saturated Fat: Limit intake specifically.

Universal lifestyle
promotion begins
in early childhood
to minimize
vascular injury.




Action Plan: Screening & Monitoring
Windows of Opportunity

Targeted Screening Universal Screening

Age 0 Age 2 Age 9 Age 11 Age 12
|
Begin for High Risk Recommended
/ Family History for all children

|dentification of risk allows for early modification.



Pediatric Classification Thresholds (Ages 2-19)

Total Cholesterol LDL-C
170-199 110-129

Source: NHLBI pediatric guidelines.



The Window of Opportunity

Atherosclerosis is a lifelong process. Lipid trajectories established in infancy
drive lesion progression. Prevention must begin early: optimize maternal health,
and embrace lifestyle factors while vascular injury is minimal.

“Infants are not eligible for statins, but we can implement
strategies today to protect the child for years to come.”



