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Collaboration

• A Report of the American College of Cardiology/American Heart Association Joint Committee on 

Clinical Practice Guidelines

• Developed in Collaboration With and Endorsed by American Academy of Physician Associates; 

American Association of Nurse Practitioners; American College of Clinical Pharmacy; American 

College of Preventive Medicine; American Geriatrics Society; American Medical Association; 

American Society of Preventive Cardiology; Association of Black Cardiologists; National Medical 

Association; Preventive Cardiovascular Nurses Association; and the Society of General Internal 

Medicine
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TOP TAKE-HOME MESSAGES

•  1. 

• High blood pressure is the most prevalent and modifiable risk factor for the development of 

cardiovascular diseases, including coronary artery disease, heart failure, atrial fibrillation, stroke, 

dementia, chronic kidney disease, and all-cause mortality. 

• The overarching blood pressure treatment goal is <130/80 mm Hg for all adults, with additional 

considerations for those who require institutional care, have a limited predicted lifespan, or are 

pregnant



TOP TAKE-HOME MESSAGES

•  2. 

• Clinicians should collaborate with community leaders, health systems, and practices to implement 

screening of all adults in their communities and implement guideline-based recommendations 

regarding prevention and management of high blood pressure to improve rates of blood pressure 

control



TOP TAKE-HOME MESSAGES

•  3. 

• Multidisciplinary team-based care is effective in assessing and addressing patient access to medications 

and other structural barriers to support individual patient needs and thereby reduce barriers to 

achieving hypertension control. Team members may include physicians, pharmacists, nurse 

practitioners, nurses, physician assistants/associates, dieticians, community health workers, and other

• health care professionals.



TOP TAKE-HOME MESSAGES

•  4. 

• Blood pressure is classified by the following framework: 

• normal blood pressure is defined as <120 mm Hg systolic and <80 mm Hg diastolic; 

• elevated blood pressure as 120 to 129 mm Hg systolic and <80 mm Hg diastolic; 

• stage 1 hypertension as 130 to 139 mm Hg systolic or 80 to 89 mm Hg diastolic; 

• stage 2 hypertension as ≥140 mm Hg systolic or ≥90 mm Hg diastolic.



TOP TAKE-HOME MESSAGES

•  5. 

• For all adults, lifestyle changes, including maintaining or achieving a healthy weight, following a 

hearthealthy eating pattern (such as DASH [Dietary Approaches to Stop Hypertension]), reducing 

sodium intake, increasing dietary potassium intake, adopting a moderate physical activity program, 

managing stress, and reducing or eliminating alcohol intake are strongly recommended to prevent or 

treat elevated blood pressure and hypertension



TOP TAKE-HOME MESSAGES

•  6. 

• Initiation of medication therapy to lower blood pressure in addition to lifestyle interventions is 

recommended for all adults with average blood pressure ≥140/90 mm Hg and/or for selected adults 

with average blood pressure ≥130/80 mm Hg who have clinical cardiovascular disease, previous stroke, 

diabetes, chronic kidney disease, or increased 10-year predicted cardiovascular risk of ≥7.5% defined by 

PREVENT  (Predicting Risk of CVD EVENTs)



TOP TAKE-HOME MESSAGES

•  7. 

• In adults with average blood pressure ≥130/80 mm Hg and at lower 10-year cardiovascular disease risk 

defined by PREVENT of <7.5%, initiation of medication therapy to lower blood pressure is 

recommended if average blood pressure remains ≥130/80 mm Hg after an initial 3- to 6-month trial of 

lifestyle modification



TOP TAKE-HOME MESSAGES

•  8. 

• For all adults with stage 2 hypertension, the initiation of antihypertensive drug therapy with 2 first line 

agents of different classes in a single-pill, fixed-dose combination is preferred over 2 separate pills to 

improve adherence and reduce time to achieve blood pressure control



TOP TAKE-HOME MESSAGES

•  9. 

• Home blood pressure monitoring combined with frequent interactions with multidisciplinary team 

members using standardized measurement and treatment protocols and home measurement protocols 

is an important integrated tool to improve rates of blood pressure control. 

• Reliance on cuffless devices, including smartwatches, for accurate blood pressure measurements 

should be avoided until these devices demonstrate greater precision and reliability.



TOP TAKE-HOME MESSAGES

•  10. 

• Severe hypertension in nonpregnant individuals, defined as blood pressure >180/120 mm Hg, without 

evidence of acute target organ damage, should be evaluated and treated in the outpatient setting with 

initiation, reinstitution, or intensification of oral antihypertensive medications in a timely manner



Class of Recommendations
 and Level of Evidence

• The Class of Recommendation (COR) indicates the strength of recommendation, encompassing the 

estimated magnitude and certainty of benefit in proportion to risk. 

• The Level of Evidence (LOE) rates the quality of scientific evidence supporting the intervention on 

the basis of the type, quantity, and consistency of data from clinical trials and other sources
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Classification and Definitions

• Although a continuous and graded 

association exists between higher BP 

and CVD, it is useful to categorize BP 

levels for clinical and public health 

decision-making. 

• In the present document, BP is 

categorized into 4 levels based on 

average BP measured in a health care 

setting (office BP)



▪ The 2024 Guidelines continue to define hypertension as office systolic BP of ≥140 mmHg or diastolic 

BP of ≥90 mmHg. However, a new BP category called ‘Elevated BP’ is introduced. Elevated BP is 

defined as an office systolic BP of 120–139 mmHg or diastolic BP of 70–89 mmHg.

▪ A major, evidence-based change in the 2024 Guidelines is the recommendation to pursue a target 

systolic BP of 120–129 mmHg among adults receiving BP-lowering medications.

28

Definition (2024 ESC guideline)



• Hypertension is the most prevalent modifiable CVD risk factor and is the leading cause of death 

and disability worldwide, with an increasing burden over the last several decades.

• From 2017 to 2020, the prevalence of hypertension (defined as BP ≥130/80 mm Hg or receiving 

antihypertensive therapy) among adults in the United States was 46.7%, with the prevalence 

varying by age, sex, and race/ethnicity 

• With aging, population SBP levels tend to rise steadily to the end of life, whereas DBP levels rise 

until the fifth decade of life, plateau for a decade, and decline thereafter.

• 80% to 90%, with earlier onset among men compared with women,

• Hypertension frequently co-occurs with other CVD risj factors.

Evaluation and Diagnosis



• From 2017 to 2020, 16.6% of adults with hypertension in the United States were current smokers, 

72.6% were overweight or obese, 12.3% had diabetes, and 13.4% had diagnosed CKD,9\ leading to 

additive and synergistic risks for CVD

• BP is associated with fatal and nonfatal cardiovascular events in a graded, log-linear fashion, with 

an approximate doubling of risk for each 20-mm Hg higher SBP and 10-mm Hg higher DBP level

• Among individuals without major risk factors, relative CVD event rates increase, starting at SBP 

levels as low as 90 mm Hg.

• Among middle-aged and older adults, the prevalence and risks associated with higher SBP are 

greater than those associated with higher DBP.

Evaluation and Diagnosis



• Once BP is above normal (SBP ≥120 mm Hg or DBP ≥80 mm Hg), there may be irreversible vascular 

damage and residual risk, even if antihypertensive treatment is started.

• Individuals with a diagnosis of hypertension who have treated SBP/DBP levels <120/80 mm Hg 

have twice the risk for CVD of adults without hypertension who have untreated SBP/DBP levels 

<120/80 mm Hg

• highlighting the importance of primordial prevention of BP elevation

Evaluation and Diagnosis



Risk prediction

Estimated 10-Year Risks 
for Total Cardiovascular 
Disease Using the 
PREVENTTM CVD Risk 
Equations, Stratified by 
Blood Pressure Levels 
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Factors. 
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Patient Evaluation

• Accurate measurement of BP is essential to diagnose high BP, ascertain BP-related CVD risk, and 

assess response to therapy

• A standardized protocol, includes proper patient preparation, standardized measurement 

technique and approach, documentation of BP, analysis of the readings, and providing the readings 

to the patient. 

• Office BP should be based on the average of available readings, and an average of ≥2 BP 

measurements obtained on ≥2 separate occasions may minimize error and provide a more 

accurate estimation of office BP



Patient Evaluation





Laboratory Tests and Other
 Diagnostic Procedures

o In adults with a new diagnosis of hypertension, a comprehensive medical history, physical 

examination, and routine laboratory testing are useful to establish baseline CVD risk and inform 

management decisions, including the need for additional testing

o should be repeated at least annually to monitor for potential adverse effects of therapies (eg, serum electrolytes), 

to assess for development or progression of kidney disease (eg, urine albumin-to-creatinine ratio,1 creatinine-

based or cystatin-C based estimated glomerular filtration rate [eGFR]), and to monitor for changes in predicted 

CVD risk (eg, lipid profile)

o Electrocardiography can provide important information on subclinical CVD (eg, left ventricular hypertrophy), and 

cardiac biomarkers, echocardiography, and coronary artery calcium scoring allow more refined risk estimation for 

CVD and assessment of the prevalence and extent of subclinical CVD.



Routine Laboratory Testing for 
New Diagnosis of Hypertension



Out-of-Office BP Monitoring

o Hypertension screening and management, including the use of BP targets, have primarily relied 

on BP measured in the office setting

o Out-of-office measurement of BP using ABPM or HBPM, which is also known as self-

measurement of BP at home, can provide valuable information beyond office BP for the 

confirmation and management of hypertension

o Evidence suggests that HBPM more strongly predicts CVD outcomes than office BP and may be more reproducible 

than ABPM

o ABPM typically involves wearing a fully automated device, usually over a period of 24 hours, with out-of-office BP 

readings obtained at relatively frequent intervals during the daytime (ie, 15-30 minutes) and less frequent 

intervals at nighttime (ie, 30-60 minutes). 



Out-of-Office BP Monitoring

o ABPM can

o 1) provide estimates of mean BP over the entire monitoring period, and separately during daytime and nighttime; 

o 2) determine the daytime-to-nighttime BP ratio to identify the extent of nocturnal “dipping”; (non dipper: <10% 

Decrease in Mean BP During Sleep; associated with higher cardiovascular risk)

o 3) identify the early-morning BP surge pattern; 

o 4) estimate BP variability; and 

o 5) allow for recognition of hypotension







Cuffless BP Devices

o Cuffless technology options, often embedded in wearable, nonwearable, or smartphone devices, 

estimate BP through various approaches (eg, pulse wave velocity, pulse transit time, pulse wave 

analysis, volume clamping, and applanation tonometry). 

o Many of these approaches require user calibration with periodic cuff BP measurement or by 

demographic data input



Causes of Hypertension

44

o Elevated BP and hypertension reflect a complex interplay of behavioral, environmental, 

hormonal, and genetic influences across the lifespan

o Diet quality is significantly associated with elevated BP and its sequelae.

o Among dietary factors influencing BP, higher sodium intake, lower potassium intake (measured by 

urinary excretion), and alcohol overuse predominate; low intake of fiber, calcium, magnesium, 

and plant protein also influence BP

o Weight gain, overweight or obesity, and related metabolic issues (ie, insulin resistance) contribute 

to the increase in BP and hypertension across the lifespan, particularly in recent decades

o Factors such as increasing age, obesity, and insulin resistance influence how BP is affected by 

sodium, emphasizing the importance of lower sodium intake



Causes of Hypertension

45

o Sleep disturbances and psychosocial stressors can exacerbate, and increases in BP can be 

ameliorated by a higher level of physical activity and fitness.

o Emerging data also implicate environmental exposures and chemical toxins (including air 

pollution and heavy metals) in the increases in BP

o BP is a highly heritable trait, and hundreds of independent genetic loci capable of affecting BP 

have been described to date.

o Nonetheless, all genetic loci described to date explain <10% of BP variance, indicating the importance of other 

factors and gene environment interactions



Environmental, Behavioral, and Genetic
 Causes of Hypertension

46



White-Coat Hypertension and
 Masked Hypertension

47

o The availability of out-of-office BP monitoring provides differentiation of hypertension into 

several clinically relevant categories based on the concordance or discordance of office BP and 

out-of-office BP, including white-coat hypertension and masked hypertension for individuals not 

taking antihypertensive medication and white-coat effect and masked uncontrolled hypertension 

for those taking antihypertensive medication

o Systematic reviews and meta-analyses of observational studies have demonstrated that 

compared with sustained normotension, white-coat hypertension is associated with no risk to a 

moderately increased risk of CVD.

o The risk of CVD associated with white-coat hypertension may only be increased among older 

adults who have high baseline CVD risk



White-Coat Hypertension and
 Masked Hypertension

48

o ABPM is preferred for excluding white-coat hypertension and masked hypertension among 

individuals not taking antihypertensive medication. 

o HBPM is preferred for excluding a white-coat effect and masked uncontrolled hypertension 

among individuals taking antihypertensive medication as ABPM is more difficult to conduct 

repeatedly in clinical practice





White-Coat Hypertension and
 Masked Hypertension

50

o Nonetheless, the risk of CVD is higher in sustained hypertension than in white-coat hypertension 

among adults with high office BP.

o It is reasonable to exclude white-coat hypertension using out-of-office BP monitoring for adults 

with high office BP (ie, SBP/DBP ≥130/80 mm Hg)

o One caveat is that adults with office SBP/DBP ≥160/100 mm Hg should be promptly treated and 

antihypertensive medication dose titrated as necessary to control BP

o The prevalence of white-coat hypertension is low among those with office BP levels in this range.

o Studies have demonstrated that compared with individuals with sustained normotension, a 

higher proportion of individuals with white-coat hypertension or masked hypertension have 

sustained hypertension during follow-up



White-Coat Hypertension and
 Masked Hypertension

51

o it is reasonable to conduct out-of-office BP monitoring to exclude sustained hypertension among 

those initially identified with white-coat hypertension or masked hypertension

o Studies have consistently demonstrated that compared with controlled hypertension, white-coat 

effect is not associated with an increased risk of CVD events and mortality

o Evidence also suggests that higher out-of-office BP is associated with an increased risk of CVD 

events, independent of office BP, among individuals with apparent resistant hypertension

o Out-of-office BP monitoring is a central component of the initial work-up of apparent resistant hypertension

o it is reasonable to exclude a white-coat effect using out-of-office BP monitoring for individuals with apparent 

resistant hypertension



White-Coat Hypertension and
 Masked Hypertension

52

o Systematic reviews and meta-analyses have demonstrated that compared with controlled 

hypertension, white-coat effect is not associated with an increased risk of CVD events.

o These studies primarily did not focus on individuals with apparent resistant hypertension, 

indicating that it is reasonable to conduct out-of-office BP monitoring for the larger group of 

individuals who are taking antihypertensive medication and who have high office BP (ie, office 

SBP/DBP ≥130/80 mm Hg). 

o Individuals with office SBP/DBP ≥160/100 mm Hg should have antihypertensive medication 

intensification as necessary to control BP



White-Coat Hypertension and
 Masked Hypertension

53

o Systematic reviews and meta-analyses of observational studies have demonstrated that 

compared with sustained normotension, masked hypertension is associated with an increased 

risk of CVD events with a risk range similar to that of sustained hypertension

o In the absence of knowing the best approach for targeted screening, the use of out-of-office BP 

monitoring may be reasonable to exclude masked hypertension among adults with office 

SBP/DBP <130/80 mm Hg

o There are some data to suggest that antihypertensive medication targeting out-of-office BP 

among individuals with masked uncontrolled hypertension reduces hypertension-related target 

organ damage measures, including urinary albumin-to-creatinine ratio, pulse wave velocity, and 

left ventricular mass index.



White-Coat Hypertension and
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White-Coat Hypertension and
 Masked Hypertension



Secondary causes of HTN

57

o Secondary causes of hypertension can be identified in approximately 5% to 25% of adult patients 

with hypertension.

o If a cause can be correctly diagnosed and treated, patients with secondary hypertension may 

experience a marked improvement in BP control with a reduction in CVD risk. 

o Patients with a new diagnosis of hypertension and concomitant conditions should be screened 

with a history and physical examination and laboratory tests

o More common with stage 2 hypertension, treatment-resistant hypertension, sudden onset of 

hypertension, increased BP in patients with hypertension previously controlled on drug therapy, 

early-onset hypertension (age <30 years), diastolic hypertension in older adults, and target organ 

damage disproportionate to the duration or severity of the hypertension.



Secondary causes of HTN

58

o Common forms of secondary hypertension include primary aldosteronism and obstructive sleep 

apnea (OSA).

o Atherosclerotic renovascular disease may be present in 14% to 40% of adults with hypertension; 

however, only a small fraction (0.1% to 5%) is considered to be hemodynamically significant to 

result in renovascular hypertension.

o Numerous substances, including prescription medications, over the-counter medications, herbals, 

and food substances, may affect BP

o A careful history should be taken with close attention paid to prescription medications and over-the-counter 

substances, illicit drugs, and herbal products

o A change in BP may also result from drug-drug or drug-food interactions.

o When feasible, drugs associated with increased BP should be reduced or discontinued and alternative agents used



Secondary causes of HTN

59

o Spontaneous hypokalemia is present only in 20% to 50% of patients with primary aldosteronism, 

and therefore, the decision to perform primary aldosteronism screening should not rely on a 

history of hypokalemia alone. 

o Primary aldosteronism is a common cause of secondary hypertension (occurring in 5% to 10% of 

patients with hypertension and 20% of patients with resistant hypertension), and targeted 

treatment is associated with improved kidney and cardiovascular outcomes



Secondary causes of HTN
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Medication induced HTN



Medication induced HTN



Screening for Features Suggesting Secondary 
Hypertension



Screening for Features Suggesting Secondary 
Hypertension



Recommendations for Primary Aldosteronism
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Recommendations for Primary Aldosteronism



Recommendations for Renal Artery Stenosis



Recommendations for OSA



Prevention Strategies For HTN

73

o The etiology of primary (previously termed essential) hypertension is a complex interplay of 

genetics, lifestyle choices, and chronic stress 

o Even in those with a genetic predisposition to hypertension, healthy lifestyle behaviors can 

prevent hypertension

o All of the therapies recommended for the treatment of hypertension are useful in primordial 

prevention of hypertension and should be encouraged.

o weight loss for those with overweight or obesity; a heart-healthy diet such as the DASH eating plan; no more than 

2300 mg of sodium per day (with the ideal limit of no more than 1500 mg per day for most adults); dietary 

potassium 3500 to 5000 mg per day; aerobic and resistance exercise (≥150 minutes of moderate physical activity 

per week and resistance exercise ≥2 days per week); and stress management practices.

o Intake of any alcohol is associated with higher SBP in dose-response manner, including in individuals without HTN



BP Management
Lifestyle and Psychosocial Approaches

74

o Lifestyle modification approaches are critically important strategies to slow the increase in BP and 

delay or prevent the onset of hypertension.

o The DASH eating plan ranked as the most effective intervention for lowering, followed in order by 

aerobic exercise, isometric resistance training, low-sodium/high-potassium salt interventions, and 

comprehensive lifestyle interventions.

o In adults who have overweight or obesity, weight loss is a core strategy to improve current health 

and reduce risk for multiple diseases, and for management of chronic conditions, including 

elevated BP and hypertension

o In general, there is a reduction in BP of approximately 1/1 mm Hg (systolic/diastolic) for each 1 kg  

of weight loss.



Lifestyle and Psychosocial Approaches

75

o Weight reduction ≥5% of body weight or ≥3 kg/m2 of BMI, compared with lesser amounts, 

produces greater BP lowering in patients with and without hypertension

o Reduction in BP with the DASH eating plan varies across trials, from 1 to 13 mm Hg for SBP and 

from 1 to 10 mm Hg for DBP. 

o BP reduction with the DASH eating plan is generally greater among Black individuals66 and individuals with higher 

baseline BP, younger age (<50 years), or higher sodium intake (>2400 mg/d).

o Interventions that decrease sodium intake reduce BP elevation across the life course, prevent 

incident hypertension, and lower BP in adults with hypertension.

o There appears to be a U-shaped relationship between potassium supplementation and BP, with 

maximal lowering of BP at approximately 30 mmol/day supplementation and an increase in BP 

above 80 mmol/day supplementation. 



Lifestyle and Stress Reduction Interventions to 
Lower Blood Pressure

76



Lifestyle and Stress Reduction Interventions to 
Lower Blood Pressure
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Recommendations for Lifestyle 
and Psychosocial Approaches
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Medical Management

82

o Throughout this guideline, they use the term thiazide-type diuretic to collectively refer to HCTZ,

o chlorthalidone, and indapamide; For simplicity and to minimize confusion.

o In most settings, it is acceptable for clinicians to choose among these agents for treatment

o There are differences in potency and half-life between these agents that may be relevant in some situations, 

particularly in the management of resistant hypertension

o In that setting, thiazide like diuretics are preferred due to their greater efficacy; therefore, treatment 

recommendations in this setting continue to advocate thiazide-like diuretics.

o Across a wide range of BP thresholds and predicted CVD risk, a risk-based strategy for targeting 

antihypertensive therapy in primary prevention patients is more effective than a BP-alone based 

strategy in terms of events avoided and numbers-needed-to-treat to prevent 1 CVD event



Medical Management

83

o Throughout this guideline, they use the term thiazide-type diuretic to collectively refer to HCTZ,

o chlorthalidone, and indapamide; For simplicity and to minimize confusion.

o In most settings, it is acceptable for clinicians to choose among these agents for treatment

o There are differences in potency and half-life between these agents that may be relevant in some situations, 

particularly in the management of resistant hypertension

o In that setting, thiazide like diuretics are preferred due to their greater efficacy; therefore, treatment 

recommendations in this setting continue to advocate thiazide-like diuretics.

o Across a wide range of BP thresholds and predicted CVD risk, a risk-based strategy for targeting 

antihypertensive therapy in primary prevention patients is more effective than a BP-alone based 

strategy in terms of events avoided and numbers-needed-to-treat to prevent 1 CVD event



Medical Management

84

o For a given BP level, absolute risk for CVD varies according to age, sex, and presence of CVD or 

CVD risk factors.

o Therefore, the decision to initiate antihypertensive treatment should be based on BP level and risk.

o Based on BP level alone, all adults with hypertension benefit from antihypertensive therapy at a 

threshold of ≥140/90 mmHg.

o Adults with hypertension and clinical CVD (coronary heart disease, stroke, or HF) are at increased 

risk for CVD events and benefit from antihypertensive therapy at a lower BP threshold of ≥130/80 

mm Hg to prevent recurrent events.



Medical Management

85

o Among adults without clinical CVD, identification of patients at increased risk for CVD selects 

those who derive greatest benefit from antihypertensive therapy at a threshold of ≥130/80 mm 

Hg.

o Adults with hypertension are defined at increased risk if they have diabetes, CKD, or an estimated 

10-year CVD risk of ≥7.5%, according to PREVENT

o The PREVENT equations are validated for US adults aged 30 to 79 years and represent the most accurate, 

contemporary, and generalizable risk prediction tool available, including data from 5207517 White adults, 605036 

Black adults, 318141 Hispanic adults, and 163741 Asian adults.

o The level of risk estimated by Framingham risk ≥15% is roughly equivalent to 10-year estimated CVD risk ≥7.5% 

with PREVENT and 10-year estimated ASCVD risk ≥10% with PCEs



Medical Management

86

o In adults with hypertension and an average DBP of ≥90 mm Hg, observational data, clinical trials, 

and meta-analyses of individual-level participant data from clinical trials support reduction in CVD 

with initiation of antihypertensive therapy for primary and secondary prevention.

o In adults with hypertension and clinical CVD (coronary heart disease, stroke, HF), initiation of 

medications to lower BP is recommended when average DBP is ≥80 mm Hg 

o Among individuals without clinical CVD but at increased CVD risk, initiation of antihypertensive 

therapy at an SBP threshold of ≥130 mm Hg reduces CVD events:

o 1) individuals with diabetes;

o 2) individuals with CKD; 

o 3) individuals aged 30 to 79 years without CVD, diabetes, or CKD who have a 10-year estimated CVD risk of ≥7.5% 

with PREVENT



Medical Management

87

o Initiation of antihypertensive treatment for adults aged ≥80 years (for whom estimated risk 

models are limited) is recommended at ≥130/80 mm Hg when clinical judgment suggests benefits 

will outweigh harms and when aligned with the patient’s goals of care. 

o In the SPRINT trial, 12.5% of participants were aged ≥80 years, and there was no difference in benefit by age. 

o Observational data also suggest a similar relative risk reduction of BP lowering across age categories, including 

those aged ≥85 years

o In adults without clinical CVD who are at lower 10-year predicted CVD risk based on PREVENT 

(<7.5%), there are limited data about the net benefit of initiation of antihypertensive therapy at a 

lower threshold with an average SBP ≥130 mmHg. 

o If average SBP is ≥130 mm Hg after a 3- to 6-month trial, initiation of antihypertensive therapy is advised as an 

adjunct to lifestyle interventions. This is supported by the PREVER-Prevention trial



Medical Management

88

o For those adults age <30 years for whom models estimate risk is limited, initiation of 

antihypertensive therapy could be considered at an average SBP ≥130 mm Hg after a trial of 

lifestyle modification, but data are limited.

o In addition, BP should continue to be monitored as BP tends to increase over time, and greater cumulative BP 

exposure is associated with higher risk of clinical CVD

o Other modalities for risk assessment, such as imaging (eg, echocardiography) or biomarkers (eg, BNP, hs-cTn) or 

applying the long-term 30-year risk estimation with PREVENT, may be useful to guide clinician-patient discussions

o Having a history of hypertensive disorders of pregnancy may also identify individuals who have higher long-term 

predicted risk and may benefit from earlier initiation of antihypertensive therapy

o While initiation of antihypertensive therapy for adults <30 years for whom estimated risk models 

are limited, initiation of therapy could be considered after attempts at lifestyle intervention have 

not achieved optimal BP levels, but data are limited in this age range.



Medical Management
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Use of Risk-Based Thresholds for Initiation of BP 
Treatment in Adults
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Initial Medication Selection for Treatment

95

o When initiating pharmacological therapy, primary consideration should be given to comorbidities 

(eg, coronary artery disease, HF, stroke, diabetes, CKD) for which specific BP-lowering medication 

classes are indicated

o Strong RCT evidence supports 4 classes of first-line agents compared with placebo (thiazide-type 

diuretics, long-acting dihydropyridine CCB, and ACEi and ARB) due to their favorable profiles for 

BP lowering, CVD prevention, and tolerability

o In a carefully designed head-to-head comparison of initial antihypertensive drug therapies, a long-acting thiazide 

type diuretic was more effective than a CCB or ACEi for prevention of HF and slightly better than ACEi for 

prevention of stroke.

o All other antihypertensive agents are considered secondary. 

o BBs were less effective than first-line antihypertensive classes in preventing strokes and had a less favorable side 

effect profile; therefore, they should be reserved for adults with compelling indication



Medical Management
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o The primary goal of treatment should be to reduce BP to the target level, considering the 

underlying CVD risk and compelling indications 

o While there are subtle differences among thiazide-type diuretics, long-acting dihydropyridine 

CCB, and ACEi and ARB, the general pattern indicates a similar effect in preventing CVD

o In a large pragmatic RCT comparing HCTZ 25 mg to chlorthalidone 12.5 mg, switching from HCTZ 

to chlorthalidone did not lower the rates of MACE.

o The subgroup of patients with ASCVD had greater benefit with chlorthalidone than HCTZ

o The design of the study made it difficult to exclude the possibility that choice of a longer-acting diuretic such as 

chlorthalidone is preferable to use of a shorter-acting agent such as HCTZ.



Recommendation for Initial Medication Selection
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Choice of Initial Monotherapy Versus Initial 
Combination Drug Therapy

98

o As BP is regulated by several complementary biological systems, most patients require ≥2 

antihypertensive medications to achieve BP control.

o Historically, a stepped-care approach was recommended, starting with monotherapy then 

titrating the dose or adding a second agent as needed

o No RCTs have compared initial stepped care with initial combination therapy. 

o Combining antihypertensive medications with complementary mechanisms enhances BP-

lowering effects and may reduce side effects.

o For example, combining an RAS blocker with a thiazide-type diuretic reduces the likelihood of hypokalemia or 

hyperkalemia, and combining an ACEi or ARB with a dihydropyridine CCB reduces the incidence and severity of 

lower leg swelling



Choice of Initial Monotherapy Versus Initial 
Combination Drug Therapy

99

o Combination therapy is more effective, efficient, and consistent in lowering BP and improves 

adherence when using an SPC compared with stepped-care therapy

o a stepped-care approach can be effective for BP lowering if well executed.

o Exceptions include stage 1 hypertension, where some patients can achieve and maintain BP control with a single 

agent, especially those with initial BP close to target. 

o Initial combination therapy is recommended for stage 2 hypertension and some high-risk patients 

with stage 1 hypertension (eg, non-Hispanic Black adults, ASCVD risk >7.5%) using 2 agents from 

different classes, preferably in an SPC to improve adherence and BP control

o Few RCTs have compared different combinations head-to-head. 

o Available RCT evidence supports using an RAS blocker with either a thiazide-type diuretic or a dihydropyridine CCB 

as initial therapy
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o Because most patients with hypertension require multiple agents for control of their BP, for those 

who are candidates for initial combination therapy (nonfrail adults with SBP ≥20 mm Hg and DBP 

≥10 mm Hg from target), starting treatment with SPCs rather than equivalent free-pill 

combinations improves adherence

o Evidence favoring this approach comes mostly from studies showing greater BP lowering with SPC 

agents than with single agents, with higher adherence rates

o BP-lowering medications should be carefully initiated and monitored in older patients because 

hypotension or orthostatic hypotension (OH) may develop.

o As SPCs are not available with every possible dose combination, in some cases the use of 

separate agents may be more or equally efficient.
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o the stepped-care approach remains a reasonable option in older adults and in individuals who 

have a history of hypotension or multiple drug-associated side effects.

o High-quality RCT reports demonstrate that simultaneous administration of RAS blockers (ie, an 

ACEi combined with an ARB or an ACEi or ARB combined with the direct renin inhibitor, aliskiren) 

increases the risk of CVD, kidney disease, and hyperkalemia.

o drug combinations with agents that have similar mechanisms of action or clinical effects should 

be avoided. 

o For example, 2 drugs from the same class should not be administered together (eg, 2 different BB, ACEi, or 

dihydropyridine CCB)

o 2 drugs from classes that target the same BP control system are less effective and potentially harmful when used 

together (eg, ACEi and ARB).
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o Exceptions include concomitant use of thiazide-type and potassium sparing diuretics, and 

thiazide-type and loop diuretics. 

o Dihydropyridine and nondihydropyridine CCB can be combined for additional BP-lowering in 

selected patients
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Antihypertensive Medication Adherence Strategies
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o Studies have documented that up to 50% of patients do not adhere to their antihypertensive 

medications after 1 year of treatment.

o Adherence to medications can be assessed in multiple ways, including self-report, medication 

adherence questionnaires, review of prescription refills, pill counting, electronic pill boxes, and 

chemical adherence testing of antihypertensive drug levels 

o Adherence to medication can be divided into 3 phases: 1) initiation; 2) persistence or 

implementation, consistent with medication taking; and 3) avoiding permanent discontinuation.

o Medication adherence was greatest with once-daily dosing and declined as dosing frequency 

increased.
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o a large RCT showed a significantly higher adherence rate among hypertensive adults with 

morning dosing (6:00 am to 10:00 am) versus evening dosing of once-daily medications.

o Simplifying medication regimens, either by less frequent dosing (ie, once daily versus multiple 

times daily) or use of combination drug therapy, improves adherence. 

o The following interventions can improve adherence: medication reminder aids (eg, text, 

telephone, smartphone apps); patient education and self-management programs; mindfulness-

based stress reduction or counseling for high stress, anxiety, or depression; simplification of 

antihypertensive regimen; electronic/home blood pressure monitoring, feedback to clinicians 

about antihypertensive adherence via displaying prescription refills or undetected drug levels; 

and education/coaching by health care professionals.
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o When designing an antihypertensive regimen that minimizes unwanted adverse effects while 

maximizing beneficial effects for patients taking more than 1 medication, knowledge of 

pharmacology and drug-drug interactions is essential. 

o Drug-drug interactions are categorized as either pharmacokinetic (when 1 medication affects the 

absorption, metabolism, distribution, or elimination of another) or pharmacodynamic (when 1 

medication affects the end-pharmacological response to another medication without impacting 

the drug’s disposition within the body)

o verapamil and diltiazem are both substrates and inhibitors of CYP3A4 and can alter the 

metabolism of other medications processed through this pathway
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o Examples of beneficial pharmacodynamic interactions include the combination of an RAS 

inhibitor with a thiazide-type diuretic to minimize diuretic-induced hypokalemia, or a 

dihydropyridine CCB with an RAS inhibitor to reduce the incidence or severity of lower extremity 

edema

o Conversely, combining drugs with overlapping mechanisms, like ACEi and ARB or direct renin 

inhibitors, leads to an increased risk of hyperkalemia, an adverse pharmacodynamic interaction. 
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Electrolyte Imbalances
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o Assessment of electrolytes is important in evaluating causes of hypertension and in monitoring 

adverse effects with treatment.

o A basic metabolic panel should be checked at the time of diagnosis of hypertension to evaluate 

for secondary hypertension, including primary or secondary aldosteronism and other endocrine 

causes.

o A basic metabolic panel should be checked 2 to 4 weeks after initiation or dose titration of 

specific antihypertensive medication classes, including diuretics, ACEi, ARB, and MRA. 

o Common lab disturbances relate to changes in potassium, sodium, or creatinine. 

o In addition to secondary causes of hypertension, hypokalemia may be caused by kaliuresis from 

thiazide-type and loop diuretics
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o Hyperkalemia may be caused by ACEi, ARB, MRA, and potassium-sparing diuretics especially 

when used in combination or in the setting of CKD

o ACEi and ARB should not be used concurrently due to several trials demonstrating an increased 

risk for AKI or renal dysfunction

o Hyponatremia may be caused by diuretics, in particular thiazide-type diuretics. 

o Strategies to mitigate electrolyte disturbances related to antihypertensive medications include 

dietary changes, electrolyte supplementation, and combination use of medications with 

complementary effects on electrolytes (eg, ACEi plus thiazide-type or loop diuretic, which may 

normalize potassium levels)
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o Treatment of hyperkalemia, other than emergency treatment for life-threatening hyperkalemia, 

can also be managed with initiation of potassium-lowering binders (including patiromer and 

sodium zirconium cyclosilicate), noting the importance of taking them (primarily patiromer) mid-

day apart from other medications to avoid interfering with absorption.

o If severe or life-threatening electrolyte imbalances occur, the causative medication should be 

discontinued and the imbalance treated immediately
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o Estimated GFR using serum creatinine should be measured 2 to 4 weeks after initiation or dose 

titration of antihypertensive medications

o Renin-angiotensinaldosterone system inhibitor (RAASi) (including ACEi, ARB, and MRA) may lead 

to an expected reduction, or dip, in eGFR of up to 30% via vasodilation of efferent arterioles

o This expected short-term dip in eGFR is associated with preservation of kidney function in the long-term and 

should not lead to discontinuation of the RAASi unless the decline in eGFR is persistently >30%. 

o A referral to a nephrologist is appropriate for evaluation for other causes of AKI, CKD, progression, and possible 

renal artery stenosis

o The presence of new kidney dysfunction/injury may also be observed with the addition or dose increase of 

diuretics; rule out hypovolemia

o initially hold or reduce the diuretic dose and then advance more slowly
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o In observational studies, BP is associated with CVD risk in a progressive, log-linear fashion from 

low to high levels (eg, SBP 100-180 mm Hg), suggesting the likelihood of CVD benefits with more 

intensive treatment

o In adults at high risk for CVD, RCTs, including those that randomized adults to different BP 

treatment targets, and clinical trials and meta-analyses support more intensive treatment to 

prevent CVD

o The evidence to support an SBP goal <130 mm Hg is strong. 

o There is also evidence for an SBP goal <120 mm Hg versus <140 mm Hg, but this is based on a 

smaller, albeit growing, number of trials

o Achievement of target BP should be based on an average of ≥2 readings at ≥2 visits, not on an individual BP 

measurement
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BPROAD Research Group; NEJM 2025
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