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Drug Classification

Synthesis & Absorption Inhibitors Targeted Biologics & Novel Agents

HMG-CoA Reductase Inhibitors (Statins): First-line agents for CVD 

(Atorvastatin, Rosuvastatin, Simvastatin, Pravastatin, Fluvastatin).

Cholesterol Absorption Inhibitors: Ezetimibe (selective NPC1L1 

transport blocker in enterocyte brush border).

Bile Acid Sequestrants: Non-absorbable anion resins 

(Cholestyramine, Colesevelam, Colestipol).

PCSK9 Inhibitors: Monoclonal antibodies (Alirocumab, Evolocumab) 

preventing LDL receptor degradation.

RNA-Targeted Therapies: Small interfering RNA (Inclisiran) and 

Antisense Oligonucleotides (Volanesorsen).

Other Classes: PPAR-α Agonists (Fibrates), ACL Inhibitor 

(Bempedoic Acid), MTP Inhibitor (Lomitapide).
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Statin Muscle Toxicity Spectrum

Spectrum of SAMS Susceptibility & Risk Factors

Myalgia: Muscle ache/weakness with normal CK (< 5x 
ULN); reported in ~7-10% in observational clinical 
practice.
Myopathy / Myositis: Muscular symptoms 
accompanied by CK elevation.

Rhabdomyolysis: Severe muscle necrosis, 
massive CK rise, myoglobinuria, and AKI risk (Rare: 
~3.4 per 100,000 patient-years).

Patient Characteristics: Age > 65, female gender, 
low BMI, strenuous physical exercise.

Comorbidities: Uncontrolled hypothyroidism, 
impaired renal function, nephrotic syndrome.

Genetic Polymorphisms: SNP (reduced OATP1B1 
transport) and mutations.
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The Nocebo Effect in Statin Therapy

Crossover Trial Evidence: Demonstrate that most muscle 
symptoms reported during statin therapy are driven by psychological 
expectations 

Statistical Parity: Mean symptom scores during statin 
treatment (16.3) and placebo (15.4)

Clinical Pearl: Most patients who stopped statins due to 
perceived side effects can safely resume therapy upon re-
challenge or regimen adjustment.



The Nocebo Effect in Statin Therapy



Hepatic, Metabolic & Cognitive Effects

Hepatic Transaminitis

Asymptomatic, dose-dependent 
ALT/AST elevation occurs in 
~0.7%. Frank hepatitis is 
extremely rare. Stop statin only if
ALT> 3×ULN persistently.

New-Onset Diabetes

Statins modestly increase type 2 
diabetes incidence in pre-
diabetic patients. Cardiovascular 
mortality reduction far outweighs 
this minor dysglycemia risk.

Cognitive & Sleep Effects

Lipophilic statins (Simvastatin) 
may cause nightmares/insomnia. 
Reversible memory loss reports 
are rare; no evidence links 
statins to Alzheimer's disease.



Critical Statin Drug Interactions

Interacting 

Drug
Affected Statins Mechanism of Interaction Clinical Pharmacist Guidance

Macrolides / 

Azoles

Simvastatin, 

Atorvastatin
Potent CYP3A4 isoenzyme inhibition

Contraindicated with Simvastatin; limit Atorvastatin 

dose

Gemfibrozil All Statins
Inhibits glucuronidation & OATP1B1 

transport

Avoid co-prescription! Use Fenofibrate if combination 

required

Fusidic Acid
Simvastatin, 

Atorvastatin
Inhibits hepatic statin clearance

Temporarily withhold statin during systemic Fusidic Acid 

course

Warfarin
Fluvastatin, 

Simvastatin

Metabolic competition / Protein 

displacement

Monitor INR closely upon initiation, discontinuation, or 

dose change



Fibrates Safety

Fibrates (Fenofibrate, Gemfibrozil)

PPAR-α agonists elevating gallstone (cholelithiasis) risk. 

Rhabdomyolysis risk escalates sharply in renal impairment.

Caution: Never combine Gemfibrozil with statins due to 15-fold increased myopathy
risk.



Ezetimibe Safety

 Highly tolerated with no CYP450 interactions. 

 Slightly increases transaminases when added to statins.



Bile Acid Resins Safety

 Resins (Cholestyramine):

 Cause severe constipation & impair fat-soluble vitamin (A,D,E,K) 

absorption.

 Dosing rule: Administer other drugs 1h before or 4-6h after resins.



Safety Profile of Novel Agents

PCSK9 Inhibitors & Inclisiran

Alirocumab / Evolocumab:
Injection-site reactions, 
nasopharyngitis.

Inclisiran (siRNA): Dosed 
2x/year; excellent safety profile 
with minimal local reactions.

Bempedoic Acid

ACL inhibitor prodrug requiring 
hepatic activation. Inactive in 
skeletal muscle (low myopathy 
risk). Key ADRs: Hyperuricemia 
& Gout (OAT2 inhibition).

Volanesorsen & Lomitapide

Volanesorsen (ASO): Major risk 
of severe thrombocytopenia.

Lomitapide (MTP Inhibitor): GI 
disturbances and high risk of 
hepatic steatosis.



Special Populations & Action Thresholds

> 5x
ULN CK Threshold

Discontinue statin immediately if CK > 5x ULN accompanied by muscle 

symptoms

Pregnancy & Clinical Monitoring Guidance:

Pregnancy & Lactation: Statins & Bempedoic Acid are 
strictly (HMG-CoA reductase guides primordial germ cell 
migration). Ezetimibe enters breast milk.

Liver Function (LFT): Baseline & 3-month check. 
Discontinue ONLY if .

Bempedoic Acid & Volanesorsen: Monitor serum uric 
acid and baseline/periodic platelet counts respectively.
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Managing Statin Intolerance

1. Evaluate Symptoms
Differentiate true SAMS 
from arthralgia; check 

baseline CK and screen for 
secondary causes 
(hypothyroidism).

2. Washout Period
Discontinue statin for 2 to 4 

weeks until muscle 
symptoms completely 

resolve.

3. Re-challenge Regimen

Re-introduce low-dose long-
acting statin (Rosuvastatin 

5mg) or alternate-day / 
weekly dosing schedule.

4. Non-Statin Add-on
Add Ezetimibe 10mg or 

PCSK9 inhibitor / Inclisiran if 
LDL-C targets are unmet or 

statin is untolerated.



Questions & Answers



Clinical Approach & Management of

Hyperlipidemia



ASCVD Risk & PREVENT Calculator

PREVENT Risk Equation (2023/2026) Key Risk-Enhancing Factors

Integrated CKM Health: Incorporates Cardiovascular-Kidney-

Metabolic metrics (eGFR, albuminuria).

Race-Free & Precise: Eliminates race variables; assesses 10-year 

and 30-year (lifetime) ASCVD risk.

Age Scope: Recommended for primary prevention risk stratification in 

adults aged 30 to 79 years.

Biomarkers: , hs-CRP ≥ 2 mg/L, persistent TGs ≥ 175 mg/dL.

Comorbidities: Chronic Kidney Disease (CKD Stage 3–5), Metabolic 

Syndrome, Chronic Inflammatory diseases (RA, Lupus).

Clinical History: Family history of premature ASCVD (males < 55, 

females < 65).
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Risk Categories & LDL-C Targets

Risk Category
10-Year ASCVD 

Risk
Primary Treatment Goal First-Line Pharmacotherapy

High Risk
≥ 10% (or DM / 

CKD)

≥ 50% reduction & LDL-C < 70 

mg/dL
High-Intensity Statin

Intermediate 

Risk
5% to < 10%

30–49% reduction & LDL-C < 100 

mg/dL

Moderate-Intensity Statin (CAC if 

uncertain)

Borderline Risk 3% to < 5% LDL-C < 100 mg/dL
Shared Decision / Statin if Risk 

Enhancers (+)

Low Risk < 3% Maintain Ideal Lipid Profile Therapeutic Lifestyle Changes (TLC)



Severe Hypercholesterolemia

Management of LDL-C ≥ 190 mg/dL

 Automatic High Risk: Patients with baseline LDL-C ≥ 190 mg/dL do 

NOT require risk calculation.

• Immediate Action: Initiate High-Intensity Statin immediately 

(Atorvastatin 80 mg or Rosuvastatin 20–40 mg).

• Treatment Target: Achieve ≥ 50% LDL-C reduction and target 

LDL-C < 100 mg/dL (or < 70 mg/dL if multiple risk factors).

• Familial Screening: Evaluate for Familial Hypercholesterolemia 

(FH) and screen 1st-degree relatives.



Hyperlipidemia in Diabetes Mellitus

Primary Prevention in Adults (Age 40–75) Advanced Add-On Evidence (VESALIUS-CV)

Standard Therapy: Initiate at least Moderate-
Intensity Statin regardless of baseline calculated 
ASCVD risk.
High-Risk DM Subgroup: If 10-yr risk ≥ 10%, DM 
duration ≥ 10 yrs, or microvascular disease is 
present → Upgrade to High-Intensity Statin (Target 
LDL-C < 70 mg/dL).

Young Adults (Age 20–39): Consider statin if DM-
specific risk factors exist (albuminuria, retinopathy, 
eGFR < 60).
VESALIUS-CV Trial (2026): Adding Evolocumab 
(PCSK9i) in high-risk DM patients without prior 
MI/stroke significantly reduced major MACE and 
mortality.
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Statin Potency & Dosing Strategies

≥ 50%
LDL-C Lowering Target

Achieved with High-Intensity Statin Regimens

Dosing Categories & Pharmacist Pearls:

High-Intensity (≥ 50% reduction): Atorvastatin 40–80 mg 
| Rosuvastatin 20–40 mg.

Moderate-Intensity (30–49%): Atorvastatin 10–20 mg | 
Rosuvastatin 5–10 mg | Simvastatin 20–40 mg | Pravastatin 
40–80 mg.
Low-Intensity (< 30%): Pravastatin 10–20 mg | Simvastatin 
10 mg.
Dosing Timing Pearl: Atorvastatin and Rosuvastatin have 
long half-lives (t1/2> 14 h) and can be taken any time of 
day. Simvastatin should be taken at bedtime.
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Non-Statin Add-On Pharmacotherapy

Ezetimibe 10 mg

1st-Line Non-Statin Add-on:
NPC1L1 transport blocker; lowers 
LDL-C by 15–20%. Proven CV 
reduction (EWTOPIA 75, 
IMPROVE-IT). Generic and highly 
cost-effective.

Bempedoic Acid 180 mg

ACL Inhibitor Prodrug: Active 
only in liver (no skeletal muscle 
activation = minimal myopathy 
risk). Lowers LDL-C by 20–25%. 
CLEAR Outcomes trial approved. 
Watch for gout.

PCSK9i & Inclisiran

Evolocumab / Alirocumab:
Monoclonal mAbs lowering LDL-C 
by 50–60%.

Inclisiran (siRNA): Subcutaneous 
injection 2x/year. Outstanding 
long-term adherence.



Special Clinical Populations

Elderly Patients (> 75 Years): Primary prevention statin benefits persist 
(EWTOPIA 75, JUPITER/HOPE-3). Consider life expectancy (> 2.5 yrs), 
functional status, and polypharmacy. Ezetimibe monotherapy is an 
excellent alternative.

Pregnancy & Lactation: Statins and Bempedoic Acid are strictly 
CONTRAINDICATED. Discontinue statin prior to conception. Bile Acid 
Sequestrants (non-systemic) or PCSK9i under expert guidance if extremely 
high risk.

Chronic Kidney Disease (CKD): CKD is an independent risk-enhancer. 
Moderate-intensity statin + Ezetimibe slows ASCVD progression.



Hypertriglyceridemia Clinical Management

TG Severity Level Fasting TG Range
Primary Clinical 

Objective
Pharmacotherapy & Management

Mild to Moderate 150 – 499 mg/dL
Reduce ASCVD Residual 

Risk

Optimize Statin therapy + Lifestyle (alcohol/carb 

reduction)

Severe 

Hypertriglyceridemia

≥ 500 mg/dL (esp ≥ 

1000)

Prevent Acute 

Pancreatitis
Initiate Fenofibrate or Prescription Omega-3 (4 g/day)

High CV Risk Residual TG
130 – 499 mg/dL on 

Statin
Reduce Ischemic Events Add Icosapent Ethyl 2g BID (REDUCE-IT criteria)



Questions & Answers

"Optimizing ASCVD Risk Reduction Through Precise Stratification, Evidence-Based Statin Dosing, and Timely Non-Statin 

Combination Therapy"


