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Hypertension and 
Hyperlipidemia
Guideline Directed Medical Therapy



Hypertension
Objectives

• Hypertension and CVD risk

• Classification of BP

• Patient evaluation, proper BP measuring technique

• Causes of Hypertension

• Non-pharmacologic therapies

• Medical Therapy

• HTN in patients with comorbidities / Special Considerations



Hypertension and CVD Risk 
Observational Studies and Meta-analyses

• Increase in systolic and diastolic blood pressure increase risk of CV events in log-
linear fashion

• Angina

• Stroke

• MI

• CV death

• PAD

• Abdominal Aortic Aneurysm (AAA)



• Hazard Ratio associated with an increase in 
SBP/DBP of 20/10 in blood pressures ranging 

from 115/75 to 180/105
• After consideration of SBP through 
adjustment/stratification, DBP alone not 

associated with elevated risk



Hypertension
Population Risk

• HTN accounts for more CV deaths than any other modifiable risk factor

• Second only to smoking for preventable cause of death for any reason



Hypertension
Population Risk

• 23,272 US NHANES 
participants

• >50% deaths from 
coronary heart disease 
and stroke occurred in 
patients with HTN



Hypertension
Population Risk

• Population based ARIC 
study, 25% of CV 
events (CHD, coronary 
revascularization, 
stroke, heart failure) 
associated with HTN

• HTN was single largest 
contributor to population 
CVD risk over time



Hypertension and CVD Risk

• Among adults with HTN (2009-2012)

15.5% smokers

49.5% obese

63.2% with hyperlipidemia 

27.2% Diabetic

15.8% Chronic kidney disease



Hypertension
Classification

• Useful to categorize for 
clinical decision making

• Based on average BPs 
measured in a healthcare 
setting

• Stage 1 HTN is normal/ 
pre-HTN per JNC-8

• Stage 2 HTN corresponds 
with stage 1&2 in JNC-8



Accurate BP Measurement
In Office





Basic Testing

• Facilitate CVD risk factor profiling

• Establish baselines for treatment 
selection

• Screen for secondary causes

• Identify target organ damage

• Ex: LVH is a long term 
consequence of HTN and is an 
independent predictor of CV 
events. 

Hypertension



Out-of-office and Self-monitoring
• Ambulatory blood 

pressure (ABP) 
monitoring is 
more reliable

• Home blood 
pressure (HBP) 
monitoring is 
more practical



BP Patterns



White Coat Hypertension/Masked Hypertension
Not on medical therapy



White coat hypertension/ Masked Hypertension
On Medical Therapy



White Coat HTN
• Prevalence ranges from 15-35%

• ABP and HBP measurements better predictors of CVD risk than office 
measurements.

• ABP preferred, better predictor. Cumbersome and inconvenient for the pt 
(BPs every 15-30 minutes)

• HBP more practical

• Vascular risk of pts with uncontrolled HTN in the office and a white coat effect 
is similar to those with controlled HTN



HTN
Causes
• Genetic:

Multiple single-nucleotide polymorphisms influencing BP control

Rare, accounting for approximately 3.5% of total BP variability

• Environmental: diet, physical inactivity, alcohol consumption

Excess sodium, insufficient calcium, potassium, magnesium, vegetable protein, fiber, fish fats

Excess Alcohol intake (10% of HTN burden in US)

Obesity

Lack of regular physical exercise (150min/week)



Secondary HTN
Causes 





Medication-induced HTN



Secondary HTN
ACC/AHA Screening Recommendations 



Non-pharmacological Therapies
Evidence-based

• Weight loss

• DASH Diet

Sodium restriction

Increased dietary potassium and magnesium

High in fruits, vegetables, low fat dairy products

3510-4700mg K+ daily recommended (4-5 servings of fruits and vegetables)

• Reduced Alcohol consumption



Non-pharmacological Therapies
Less Supported

• Probiotics

• Increased intake of protein, flax seed, fiber

• Low carb diets

• Garlic

• Dark chocolate

• Yoga/meditation/biofeedback



Non-pharmacological Therapies
Impact



Non-Pharmacological Therapies
Guidelines



Hypertension
Medical Therapy

• Clinical cardiovascular disease (CVD) = coronary heart disease (CHD), congestive heat failure 
(CHF) and stroke

• Clinicians should focus on overall health with emphasis on reduction of cardiovascular events

• For any specific difference in BP, the relative risk of CVD events is constant across groups 
that differ in absolute risk of atherosclerotic CVD events.

• Some evidence of lesser relative risk but greater absolute risk in older vs younger patients.

• Potentially more preventable CVD events attributable to elevated BP in higher vs lower 
risk patients, and en older vs younger patients.

• Use of the combination of BP level and absolute CVD risk rather than BP level alone is 
more cost efficient and effective at reducing risk of CVD events.



ACC/AHA Guidelines
Medical Therapy





HTN
Follow-up



Medications
First Line



Medications
Secondary agents



Hypertension
Stable Ischemic Heart Disease (SIHD)
• In patients with increased 

cardiovascular risk, BP 
reduction to <130/80 
translates to 25% CVD 
event risk reduction, 27% 
decrease in all-cause 
mortality.

• RCT evidence that beta 
blocker use after MI shows 
23% reduction in all-cause 
mortality



ACC/AHA Guidelines
HTN with SIHD



Hypertension
Congestive Heart Failure (CHF)



ACC/AHA Guidelines
CHF



Hypertension
Chronic Kidney Disease (CKD)



Hypertension
Stroke Secondary Prevention
• >750,000 adult patients experience a stroke, 25% are recurrent.

• Annual risk of a subsequent stroke is approximately 4%. 

• Among patients with recent TIA/stroke, prevalence of premorbid HTN is 
approximately 70%.

• Guideline-recommended anti-HTN drug treatment to lower BP linked to 
reduction in 1-yr recurrence. 

RCT meta-analyses show 30% reduction 



Hypertension
Stroke Secondary Prevention
• Specific agents showing benefit in 

RCTs: diuretics, ARBs, ACE-Is

• Reduction in BP is most important, 
addition of other 1st line agents is 
ACE-I/ARB/diuretics do not achieve 
target.

• RCTs show larger reductions in BP 
yield greater reductions in recurrent 
stroke up to 130mmHg. 

• <130mmHg less supported



ACC/AHA Guidelines
HTN - Stroke Secondary Prevention



ACC/AHA Guidelines
HTN - Diabetes Mellitus 



ACC/AHA Guidelines
HTN - Atrial Fibrillation, Valvular Heart Disease



ACC/AHA Guidelines
HTN - Aortic disease

• Aortic wall stress is effected most by the velocity of ventricular contraction 
(dP/dT)



ACC/AHA Guidelines
HTN 



ACC/AHA Guidelines
HTN - Elderly

• Vast majority of older adults have a 10-yr ASCVD risk >10%

• HTN is a leading cause of preventable morbidity and mortality in this population.

• Under-recognized as major contributor to premature disability and 
institutionalization

• RCTs over the last 3 decades have included the elderly population, varying levels of 
frailty (SPRINT, HYVET)

• BP goals for patients >65yrs (>80 yrs included) should not differ from those <65yrs

• Those not living independently not represented in RCTs



ACC/AHA Guidelines
HTN - Elderly



ACC/AHA Guidelines
Resistant HTN



Hypertensive Urgency vs Emergency
• Emergency - severe elevations in BP (>180/120mmHg) with new/worsening target 

organ damage. 

Encephalopathy, ICH, acute ischemic stroke, acute MI, acute LV failure with 
pulmonary edema, aortic dissection, renal failure, eclampsia.

1-yr death rate of hypertensive emergency >79%, median survival 10.4 months 
untreated 

• Urgency - severe BP elevation in otherwise stable patients. 

Many withdrawn from or are non compliant with therapy

Treated by reinstitution or intensification of therapy.

No indication for referral to the ED, immediate reduction in BP in the ED, or 
hospitalization.



Hypertensive Urgency vs Emergency



ACC/AHA Guidelines
HTN - Perioperative Management



HTN Management
Summary - thresholds and goals



Hyperlipidemia Management
Overview
• Hyperlipidemia and ASCVD

• Lifestyle management

• Lipid lowering pharmacological therapies

• Patient management groups (elderly)

• Statin-associated side effects (SAS)



Hyperlipidemia
High blood cholesterol and ASCVD

• Serum cholesterol and its lipoprotein carriers (LDL, VLDL, HDL) associate with 
ASCVD

• LDL is the dominant form of atherogenic cholesterol. 

• VLDL is atherogenic, HDL seemingly not

• LDL and VLDL are considered non-HDL cholesterol which is more atherogenic 
than LDL alone

• ApoB is major protein imbedded in LDL and VLDL, also strong atherogenic 
indicator



ACC/AHA Guidelines
LDL-C and nonHDL-C measurement and followup



Hyperlipidemia
Lifestyle management

• Patients should consume a dietary pattern that emphasizes the consumption 
vegetables, fruits, whole grains, legumes, healthy protein sources, vegetable 
oils

• Limit intake of saturated fats/oils, refines starches/sugars, red meats

• Diets such as the Mediterranean, vegan/plant-based, vegetarian, flexitarian all 
enforce these recommendations

• Physical exercise: 150 minutes per week, 3-4 sessions of 40 minutes 
moderate to vigorous aerobic exercise



Beyond Cholesterol
Inflammatory potential and risk of cardiovascular disease

• Chronic inflammation is a critical mechanism of 
initiation and progression of atherothrombosis

• Findings from 3 Harvard prospective cohorts of 
200,000 individuals with 24-30 years follow up. 
Related inflammatory potential of diet to incident 
CVD

• Higher inflammatory index was associated with 
higher incident CVD.

• 28% for stroke

• 46% for ischemic heart disease

• Empirical dietary inflammatory pattern (EDIP) score 
used based on levels of 3 systemic inflammatory 
biomarkers







Hyperlipidemia
Medication and lipid-lowering effect

• Statins 

• Low intensity: <30% lowering LDL-C

• Moderate intensity: 30-49% lowering LDL-C

• High: >/= 50% lowering LDL-C

• Bile Sequestrants: 15-30% LDL-C lowering. GI complaints, can raise triglycerides 

• Ezetimibe: 13-20% LDL-C lowering

• PCSK9 Inhibitors: when added to statin therapy, additional 40-60% reduction in LDL-
C



Hyperlipidemia 
Statins



ACC/AHA Guidelines
HLD- Primary Prevention



10-year ASCVD Risk:
- High >20%
- Intermediate 7.5-19%
- Borderline 5-7.5%
- Low <5%







ACC/AHA Guidelines
Diabetes



ACC/AHA Guidelines
Primary severe hyperlipidemia



ACC/AHA Guidelines
HLD - Secondary Prevention







Hyperlipidemia
PCSK9 Inhibitors



Hyperlipidemia
PCSK9 Inhibitors



Statins for Primary Prevention: Age 66-75

• 4/5 Guidelines give Class I recommendations for statin therapy in individuals at 
risk (extrapolation of ASCVD and NICE risk assessment tools)

• ESC/EAS does not as these risk assessment tools have an age cutoff of 65yrs

• ACC/AHA, CCS, USPSTF guidelines provide the same risk-based indication for 
statin therapy.

- All elderly individuals with optimal risk factors exceed 7.5% threshold by 
65yrs in men, 71 yrs in women thus qualifying for statin therapy.

- Clinical trial evidence supports the use of statins for primary prevention in this 
cohort (MEGA, CARDS, JUPITER, HOPE-3)



Statins for Primary Prevention: Age >75

• The Dilemma: Although at high risk of near-term ASCVD by age alone, 
evidence for efficacy in this population is sparse due to under-representation in 
RCTs. 

Post Hoc and subgroup analyses from RCTs

Meta-analysis

• Must weigh the benefit against the side-effects and impact on quality of life, etc

• Efficacy for secondary prevention in this age group is well documented 
(PROSPER trial). 



Disparity despite same body of evidence



• Objective: to examine predictability of coronary artery calcium score (CACS) 
over age in initial ASCVD events.

• Pooled Cohort Analysis (Framingham, MESA, CHS, Rotterdam Study, Heinz 
Nixdorf Recall Study) 4778 pts

• Minimum age 60, mean age 70

• CACS had a greater association with incident CHD (not stroke) than age

• CACS can help guide statin initiation or discontinuation





Guidelines-Primary Prevention



Statins for Primary Prevention >75yrs
Ongoing trials

• PREVENTABLE: 

RCT

20,000 patients >75 yrs of age

Atorvastatin 40mg vs placebo’

Primary Outcome includes dementia and physical disability at 4 yrs

• STAREE: 

Australian community-based RCT

18,000 pts  >70 yrs of age

Atorvastatin 40mg vs placebo

Overall survival, disability-free survival



Statin-associated symptoms (SAS)

• Muscle symptoms are more often mistaken for true myopathy

• Modest increase in statin-induced diabetes more commonly occurs in those 
already predisposed (metabolic syndrome)

• Potential benefit not as well described in pts >75 yrs of age must be weighed 
against life expectancy and potential for SAS.

• Evidence does not currently support the suspicion that statins cause memory 
loss, cognitive impairment, or dementia.



• Observational study from the ASPREE database

• 18,846 patients >65yrs old.

• Follow up 4.6 yrs

• Outcome measures: composite z score for all 4 cognitive tests used

Incident dementia and subclassifications

Mild cognitive impairment (MCI) and subclassifications

Domain specific cognition: memory, language and executive function, psychomotor speed, 
composite.





Statins and Cognitive Decline
Summary

• Over 4.5 yrs statins not associated with incident dementia, mild cognitive 
impairment or cognitive change 

• No difference between lipophilic or hydrophilic statins

• If anything, patients in lower cognitive quartile at baseline had higher hazards 
for dementia and change in episodic memory (component in testing most 
associated with AD).

• 2 ongoing randomized trials to assess effects on cognition of statins in pts with 
pre-existing mild cognitive impairment.



Thank You
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