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Abstract

Background: Intensive lifestyle modification is central to dyslipidemia management, although pharmacologic therapy is often
prioritized when lipid levels are moderately elevated. Similar to quality improvement efforts addressing pre-analytical variables
in laboratory medicine—where outcomes depend on structured interventions and patient adherence—the management of
hypercholesterolemia likewise requires sustained engagement in non-intuitive but beneficial health behaviors. Case
Presentation: A 53-year-old woman with a 2—3-year history of hypercholesterolemia presented with total cholesterol 6.4 mmol/L
(247.5 mg/dL), LDL-C 4.0 mmol/L (154.7 mg/dL), HDL-C 1.65 mmol/L (63.8 mg/dL), triglycerides 1.12 mmol/L (99.2 mg/dL),
BMI 26.6 kg/m?, and blood pressure 95/60 mmHg. She had a family history of diabetes (grandmother), no smoking history, and
no premature atherosclerotic cardiovascular disease. Statin therapy was initially recommended. Instead, she implemented a fat-
restricted diet emphasizing fruits, vegetables, fish, chicken, and oatmeal, along with 1 hour of exercise 6 days per week. After 2
months, total cholesterol decreased to 5.3 mmol/L (205.0 mg/dL), LDL-C to 3.2 mmol/L (123.7 mg/dL), HDL-C remained stable
at 1.63 mmol/L (63.0 mg/dL), triglycerides 0.81 mmol/L (71.69 mg/dL), BMI decreased to 24.7 kg/m?, and blood pressure
remained stable. Carotid ultrasound showed normal morphology, vessel wall thickness, lumen diameter, and Doppler flow. Statin
therapy was no longer recommended. Conclusion: Intensive lifestyle interventions are associated with significant improvements
in lipid profiles among carefully selected low-risk patients and may reduce or obviate the need for pharmacologic therapy.
Behavioral factors remain integral to the management of dyslipidemia, highlighting the importance of patient-driven
modification of cardiovascular risk. Further large-scale, methodologically rigorous studies are warranted to validate the
reproducibility and generalizability of these findings.
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1. Introduction

Hypercholesterolemia is a major modifiable risk factor for  intervention alongside risk-based lipid-lowering therapy. [1-3,
atherosclerotic cardiovascular disease (ASCVD), and contem- 19] The 2026 ACC/AHA/Mult Society Dyslipidemia Guideline
porary dyslipidemia guidelines continue to emphasize lifestyle
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reinstates LDL-C treatment goals and emphasizes earlier inter-
vention through healthy lifestyle changes to reduce lifelong ex-
posure to atherogenic lipoproteins. [2, 3] Although statins are
foundational treatment in patients with elevated cardiovascular
risk, selected low-risk patients may achieve clinically relevant
lipid improvement through diet, exercise, and weight reduction
alone. [4, 5] The optimal timing of pharmacologic intervention
remains debated, particularly when lifestyle modification may
offer substantial benefit. [5]

The PREVENT-ASCVD risk equations, introduced in the
2026 guideline, provide more refined risk estimation for pri-
mary prevention in adults aged 30 to 79 years with LDL-C
levels of 70-189 mg/dL (1.8-4.9 mmol/L) [2, 6, 7] and no
known ASCVD. For individuals at low, borderline, or inter-
mediate PREVENT-ASCVD risk with LDL-C between 70—
189 mg/dL, the guideline recommends an LDL-C goal <100
mg/dL (<2.6 mmol/L), supporting lifestyle-first management
in lower-risk patients. [2, 3]

Lifestyle interventions, including dietary modification, in-
creased physical activity, and weight reduction are founda-
tional to dyslipidemia management and are recommended as
first-line therapy in many patients. Nevertheless, their effec-
tiveness in real-world settings is often limited by suboptimal
adherence. Evidence from behavioral and quality improve-
ment frameworks suggests that structured strategies aimed at
promoting patient engagement and sustained behavioral
change can significantly influence clinical outcomes.[21] In
this context, successful lipid management in low-risk individ-
uals depends not only on clinical recommendations but also
on the patient’s ability to adopt and maintain non-intuitive,
health-promoting behaviors.

Case reports remain useful for highlighting such individu-
alized responses and for reinforcing the importance of shared
decision-making. [8, 9]

This report describes a 53-year-old woman with moderate
hypercholesterolemia who demonstrated significant improve-
ment in lipid parameters and cardiovascular risk profile by fol-
lowing a structured lifestyle intervention. This case under-
scores the potential role of intensive and adherence-focused
non-pharmacologic strategies as an initial management ap-
proach in carefully selected low-risk patients.

2. Case Report & Results

2.1. Patient Information

A 53-year-old woman with hypercholesterolemia diag-
nosed 2-3 years earlier, was evaluated for persistent
dyslipidemia. She reported a family history of diabetes on her
grandmother. She had no smoking history and no known
premature ASCVD in the family. She denied chest pain, dysp-
nea, or other symptoms suggestive of clinical ASCVD. Her
baseline blood pressure was 95/60 mmHg, and BMI was 26.6
kg/m2. She reported no medications at baseline and no history
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of statin intolerance or adverse effects.

2.2. Clinical Findings

At baseline, her lipid profile showed:

1) Total cholesterol: 6.4 mmol/L (247.5 mg/dL)

2) LDL-C: 4.0 mmol/L (154.7 mg/dL)

3) HDL-C: 1.65 mmol/L (63.8 mg/dL)

4) Triglycerides: 1.12 mmol/L (99.2 mg/dL)

5) BMI: 26.6 kg/m?

6) Blood pressure: 95/60 mmHg

After 2 months of lifestyle intervention, her values were:

1) Total cholesterol: 5.3 mmol/L (205.0 mg/dL)

2) LDL-C: 3.2 mmol/L (123.7 mg/dL)

3) HDL-C: 1.63 mmol/L (63.0 mg/dL)

4) Triglycerides: 0.81 mmol/L (71.69 mg/dL)

5) BMI: 24.7 kg/m?

6) Blood pressure: 94/60 mmHg

The 17.5% reduction in total cholesterol, 20.0% reduction
in LDL-C and 27.0% drop on triglycerides exceeded typical
placebo responses observed in statin trials.

2.3. Timeline

The Table 1 presents a timeline of the events.

2.4. Diagnostic Assessment

The patient had moderate hypercholesterolemia without re-
ported clinical evidence of ASCVD. No smoking history and
no premature ASCVD supported a low apparent burden of
subclinical vascular disease. According to Society of Radiol-
ogists in Ultrasound (SRU) criteria, normal internal carotid ar-
tery is defined as peak systolic velocity <125 cm/sec with no
plaque or intimal thickening visible. [13, 14]

Carotid ultrasound performed 2 months after baseline
showed normal bilateral carotid artery morphology, vessel
walls were not thickened, the endocardial echo was smooth,
the inner vascular lumen diameter was normal, and color Dop-
pler showed continuous, complete flow with regular borders
and no abnormal flow signals.

No additional abnormalities were reported. Lipoprotein(a)
and apolipoprotein B measurement may be considered in se-
lected patients to refine risk assessment, particularly when re-
sidual risk persists despite lifestyle intervention.

2.5. Therapeutic Intervention

The intervention consisted of dietary modification and
structured exercise. The dietary pattern was low in saturated
fat and emphasized fruits, vegetables, fish, chicken, and oat-
meal. Strong, consistent evidence from controlled trials and
population studies demonstrates that reducing saturated fat in-
take and replacing it with unsaturated fats can improves lipid
profiles and cardiovascular health markers. [10]
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Regular consumption of oat B-glucan (>3 g/day) reduces
LDL cholesterol by approximately 0.25 mmol/L (9.7 mg/dL)
and total cholesterol by 0.30 mmol/L (11.6 mg/dL) without
changing HDL cholesterol or triglycerides. [18] Physical ac-
tivity was prescribed at 1 hour per session, 6 days per week
(420 minutes/week), exceeding the recommended 150
minutes/week of moderate-to-vigorous aerobic exercise. [15]

Weight loss of 7.7 kg has been associated with a 1% reduc-
tion in LDL-C per kilogram lost, supporting the observed 1.9
kg/m? BMI reduction and 20% LDL-C decrease. No lipid-
lowering drug was used after the lifestyle response. Such man-
agement is consistent with guideline principles that prioritize
lifestyle optimization, particularly in primary prevention
when overall risk is low. [20]

2.6. Follow-up and Outcomes

After 2 months, the patient demonstrated improvement in
total cholesterol, LDL-C, BMI, and maintenance of stable
HDL-C and blood pressure. Carotid ultrasound performed at
the 2-month visit showed no structural abnormalities or flow
disturbances. The response was clinically meaningful and the
treating physician withdrew the statin recommendation. No
adverse events were reported during the lifestyle intervention
period.

3. Discussion

This case illustrates that intensive lifestyle change may be
sufficient to normalize or substantially improve lipid values in
selected patients with moderate hypercholesterolemia. The
patient's baseline LDL-C of 4.0 mmol/L (154.7 mg/dL) falls
within the 70-189 mg/dL (1.8-4.9 mmol/L) range where the
2026 ACC/AHA guideline recommends LDL-C <100 mg/dL
(<2.6 mmol/L) for individuals at low, borderline, or interme-
diate PREVENT-ASCVD risk. [2, 3] At 53 years of age with-
out smoking, diabetes, hypertension, or established ASCVD,
her estimated 10-year PREVENT-ASCVD risk likely falls be-
low 5%, supporting lifestyle-first management. [2, 7]

The 20% reduction in LDL-C (from 4.0 to 3.2 mmol/L)
achieved through lifestyle modification alone is clinically sig-
nificant. Meta-analyses demonstrate that plant-based diets re-
duce LDL-C levels by 10% compared to omnivore diets. This
reduction is largely driven by independent factors, such as de-
creased saturated fat and increased soluble fiber intake. [11,
12] The observed 17.5% reduction in total cholesterol exceeds
typical placebo responses in statin trials (approximately 5—
10%) and approaches the magnitude of effect seen with mod-
erate-intensity statins. [17]

The mechanisms underlying these lipid improvements are
multifactorial. Reduced saturated fat intake decreases hepatic
cholesterol synthesis and downregulates LDL receptor expres-
sion, while increased soluble fiber (particularly oat 3-glucan)
binds bile acids in the intestinal lumen, increasing fecal excre-
tion and promoting hepatic cholesterol uptake via upregulated
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LDL receptors. [10, 18] Exercise increases lipoprotein lipase
activity in muscle tissue, enhancing triglyceride hydrolysis
and promoting conversion of small, dense LDL particles to
larger, more buoyant LDL subclasses that may have lower ath-
erogenicity. [15]

Weight loss of 1.9 kg/m? (from BMI 26.6 to 24.7 kg/m?)
contributes to lipid improvement through multiple pathways.
Adipose tissue reduction decreases free fatty acid flux to the
liver, reducing hepatic VLDL synthesis and subsequent LDL
formation. Additionally, weight loss improves insulin sensi-
tivity, which downregulates hepatic cholesterol synthesis and
enhances LDL clearance. [20]

The carotid ultrasound performed at 2 months showed no
evidence of subclinical carotid atherosclerosis, supporting the
impression of low vascular risk at the time of reassessment.
According to SRU criteria, normal internal carotid artery
demonstrates peak systolic velocity <125 cm/sec without
plaque or intimal thickening. However, coronary artery cal-
cium (CAC) scoring may provide more sensitive detection of
subclinical atherosclerosis, particularly when CAC >100 AU
reclassifies patients to higher risk categories warranting phar-
macotherapy. [13, 14]

The 2026 guideline reintroduces risk-enhancing biomarkers,
including routine lipoprotein(a) measurement and selective
apolipoprotein B testing, to refine risk assessment in patients
with intermediate PREVENT-ASCVD risk or residual risk de-
spite achieving LDL-C goals. Measurement of lipoprotein(a)
at least once in adulthood is recommended, with levels >125
nmol/L (>50 mg/dL) associated with increased ASCVD risk
and levels >250 nmol/L associated with at least twofold in-
creased long-termrisk. [2, 3]

Statin intolerance prevalence ranges from 5-20% depend-
ing on definition, with real adverse effects distinguishable
from nocebo responses through supervised rechallenge proto-
cols. In patients with documented statin intolerance, lifestyle
intervention combined with nonstatin therapies may achieve
LDL-C goals when statins alone are insufficient. However,
this patient's response to lifestyle therapy suggests that statin
avoidance may be appropriate in carefully selected low-risk
individuals. [16, 17, 19]

This case does not argue against statins when indicated; ra-
ther, it demonstrates that medication may be avoidable in ap-
propriately selected low-risk patients who respond well to in-
tensive lifestyle treatment. The guideline emphasizes that
LDL-lowering therapy in primary prevention can be consid-
ered at 10-year PREVENT-ASCVD risk of 3%-<5% and
should be considered at >5%-<10% risk after clinician-patient
discussion, supporting lifestyle-first approaches in lower-risk
populations.

Long-term follow-up remains critical, as lifestyle interven-
tions require sustained adherence to maintain lipid improve-
ments. Meta-analyses demonstrate that plant-based diet ef-
fects on lipid profiles persist with continued adherence but re-
verse upon diet discontinuation. [2, 3, 11] Regular monitoring
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of lipid profiles, BMI, blood pressure, and ASCVD risk fac-
tors every 3—6 months is recommended to assess treatment re-
sponse and guide therapeutic decisions. [2]

4. Conclusion & Final Considerations

In this low-risk 53-year-old woman, lifestyle modification
alone led to significant improvement in hypercholesterolemia
and allowed discontinuation of the initial statin recommenda-
tion. The case supports individualized lipid management, with
careful attention to overall ASCVD risk, response to nonphar-
macologic therapy, and follow-up monitoring. Long-term ad-
herence to lifestyle changes and periodic risk reassessment us-
ing PREVENT-ASCVD equations are essential to maintain li-
pid control and prevent ASCVD progression. These findings
reinforce that individuals are not merely passive recipients of
health outcomes but active protagonists in shaping them. Be-
havioral choices are central to the management and prevention
of dyslipidemia, highlighting the capacity of patients to direct
their own health trajectories. Through the intentional exercise
of will and sustained commitment to healthy behaviors, indi-
viduals take ownership of modifiable risk factors. In doing so,
they not only improve clinical outcomes but also express a
fundamental dimension of human self-determination, namely,
the ability to consciously guide one’s life through deliberate
action.

Further investigation through larger, well-designed studies
and additional case series is warranted to enhance the strength
of evidence, improve external validity, and confirm the repro-
ducibility of these findings across broader patient populations.
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TC Total Cholesterol

TG Triglycerides

LDL-C Low-density Lipoprotein Cholesterol
HDL-C High-density Lipoprotein Cholesterol
BP Blood Pressure

BMI Body Mass Index

ASCVD  Atherosclerotic Cardiovascular Disease
mmol/L Millimoles per Liter

mg/dL Milligrams per Deciliter

kg/m? Kilograms per Square Meter
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Appendix
Table 1. Timeline of events.
Time - Intervention/Out-
. Findings
point come
TC 6.4 mmol/L (247.5
mg/dL), LDL-C 4.0
mmol/L (154.7 mg/dL), R
Baseline ~ HDL-C 1.65 mmol/L (63.8 fgg;';;‘;ﬂggg
mg/dL), TG 1.12 mmol/L
(99.2 mg/dL), BMI 26.6
kg/m?, BP 95/60 mmHg
TC 5.3 mmol/L (205.0
mg/dL), LDL-C 3.2 . . )
mmol/L (123.7 mg/dL), t:)f:fgr']e“'n”:z;"e”
2 months  HDL-C 1.63 mmol/L (63.0 statin recomménda-
mgfdL), TG 0.81 mmol/L tion discontinued
(71.69 mg/dL), BMI 24.7
kg/m?, BP 94/60 mmHg
Carotid ultrasound per-
2 months  formed; normal bilateral ca-  No carotid abnor-
(imaging) rotid morphology and Dop-  mality reported

pler flow

Source: Author
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