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I. Introduction 

The Department of Veterans Affairs (VA) and Department of Defense (DOD) Evidence-Based 

Practice Work Group (EBPWG) was established and first chartered in 2004, with a mission to 

advise the “…Health Executive Council (HEC) on the use of clinical and epidemiological 

evidence to improve the health of the population across the Veterans Health Administration 

(VHA) and Military Health System (MHS),” by facilitating the development of clinical practice 

guidelines (CPGs) for the VA and DOD populations.(1) The development and updating of 

VA/DOD CPGs is funded by VA Evidence Based Practice, Office of Quality and Patient Safety. 

The system wide goal of evidence-based guidelines, this CPG, is to guide providers in 

hypertension management in addition to offering management pathways supported by evidence. 

This CPG is intended to provide health care providers with a practical framework by which to 

evaluate, treat, and manage hypertension, address the individual needs and preferences of 

patients, and improve clinical outcomes. 

In 2020, the VA and DOD published an updated CPG for the Diagnosis and Treatment of 

Hypertension (HTN) in Primary Care (2020 VA/DOD Hypertension CPG), which was based on 

evidence reviewed from December 15, 2013, through March 25, 2019. Since then, a growing 

body of research has expanded the general knowledge and understanding of the diagnosis and 

treatment of hypertension. Consequently, a recommendation to update the 2020 VA/DOD 

Hypertension CPG was initiated in July 2025 using published data from March 1, 2019, through 

November 12, 2025. This updated CPG’s use of the Grading of Recommendations Assessment, 

Development, and Evaluation (GRADE) approach reflects a more rigorous application of the 

methodology than previous iterations.(2) Therefore, the strength of some recommendations 

might have been modified because of changes in the quality of the supporting evidence (see 

Evidence Quality and Recommendation Strength). 

This CPG provides an evidence-based framework for evaluating and managing adult patients with 

hypertension who are eligible for care in the VA or DOD systems, including community care. 

Successful implementation of this CPG will: 

• Emphasize the use of patient-centered care using risk factors and event history; 

• Minimize preventable complications and morbidity;   

• Optimize each patient’s health outcomes and improve quality of life; and 

• Assess the patient’s condition and in collaboration with the patient, family, and 

caregivers, determine optimal treatment. 

II. Background  

A. Epidemiology and Impact on the General Population 

Blood pressure (BP) is a continuous variable that can increase with advancing age. Elevated 

blood pressure along with elevated cholesterol, tobacco use, and diabetes, is an established risk 

factor for conditions like coronary artery disease (CAD), heart failure, stroke, peripheral vascular 

disease, chronic kidney disease (CKD) and cognitive decline. Also, conditions like CKD and/or 
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diabetes can elevate hypertensive risk. Increases in blood pressure have been shown to have a 

continuous, graded positive association with atherosclerotic cardiovascular disease (3), and are 

positively associated with fatal and non-fatal vascular and nonvascular events.(4) Hypertension, 

or pathologically elevated blood pressure, is a silent asymptomatic condition, which is considered 

a modifiable risk factor for cardiovascular disease (CVD). CVD has plagued the United States 

(US) as one of the most common causes of death since the 1900s.(5,6) In 2023, one in every 

three deaths was associated with CVD.(7) The prevalence of hypertension varies by age, sex, 

and ethnicity.(8) Blood pressure progressively increases with advancing age; almost half of the 

elderly population has hypertension, with rates higher in men (50.8%) than women (44.6%).(9) 

Hypertension develops at a younger age in individuals who are non-Hispanic Black, and may 

present with a higher prevalence of complications at the time of diagnosis, including stroke and 

end-stage kidney disease, when compared with other ethnic groups.(10) Jaeger et al. (2023) 

noted that between 2017 and 2020, a higher percentage of US adults with hypertension 

compared to those without were non-Hispanic Black (13.5% vs. 9.3%), while a lower percentage 

of those with hypertension compared to those without were Hispanic (12.3% vs.18.1%).(11) Martin 

et al. (2024)(8) found that more than half (50.4%) of US males and 43% of females ≥ 20 years of 

age have hypertension, mirroring the prevalence of CVD, which remains highest among non-

Hispanic Black females (59%) and non-Hispanic Black males (58.9%), findings supported by 

Jaeger et al. (2023).(11) 

The definition of hypertension has evolved over the past five decades as clinical trials have 

progressively lowered the level of blood pressure at which the benefits of treatment outweigh the 

risks. In 2017, the American College of Cardiology (ACC)/American Heart Association (AHA) 

Guideline for the Prevention, Detection, Evaluation, and Management of High Blood Pressure in 

Adults redefined hypertension by lowering the threshold levels of 140/90 millimeters of mercury 

(mmHg) to 130/80 mmHg.(11) Based on data from the National Health and Nutrition Examination 

Survey (NHANES), which studied 56,017 participants between 2017 and 2020, it is estimated that 

115.3 million Americans have hypertension defined by the 2017 ACC/AHA BP guideline, systolic 

blood pressure (SBP) of 130 mmHg or higher or a diastolic blood pressure (DBP) of 80 mmHg or 

higher.(12,13) The asymptomatic nature of hypertension can make detection challenging; 

therefore, routine screening is paramount. Furthermore, the asymptomatic nature of hypertension 

can lead to challenges with adherence to treatment. In the US general population, hypertension 

control rates have decreased from 53.8% controlled (2013-2014) to 43.7% controlled (2017-

2018).(14) It was lowest for Hispanic (36.8%), followed by non-Hispanic Black (38.5%) and non-

Hispanic Asian individuals (43.4%). Among US Veterans, hypertension control rates varied across 

sectors by race and ethnicity (range, 44.1%–97.5%); Black Veterans, followed by American Indian 

or Alaska Native Veterans, had the lowest mean control rates.(15) There was also significant 

geographical variance among poorly controlled hypertension control rates.(15) Advances in 

science and technology have helped drive a decline in mortality; however, clinicians still need to 

evolve their practice and remain engaged with their patients as they continue to help improve 

modifiable risk factors in their patients. In this CPG, the Work Group specifically investigated the 

point of proven benefit for hypertension treatment (see Recommendations 4-6); based on this 

evidence, the Work Group defines hypertension as SBP and/or DBP at or above 130/90 mmHg, 

assuming proper measurement technique. 
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B. Hypertension in the Department of Veterans Affairs and Department 

of Defense Populations 

Estimates of HTN prevalence among active-duty military are limited and undoubtedly skewed by 

policies that limit recruitment of individuals who already have cardiovascular risk factors such as 

HTN, obesity, and diabetes. Survey data report an overall prevalence of 9.1% in the active-duty 

population, with higher rates in men and more senior pay grades.(16) Compared to active-duty 

military who have not deployed, exposure to multiple stressful deployments was associated with a 

new diagnosis of HTN.(17) In the first study to directly compare cardiovascular health metrics of 

active-duty Army men and women with those of NHANES participants evaluated between 2011 

and 2012, NHANES participants had a higher prevalence of ideal blood pressure defined as 

<120/80 mmHg (46% versus 27% for men, 63% versus 52% for women) compared to active-duty 

Army personnel, even though NHANES participants were considerably older than the Army 

personnel (only 50% of NHANES participants <40 years old).(18) 

Applying the AHA and ACC definition of HTN as a systolic blood pressure of ≥130 mmHg or a 

diastolic blood pressure ≥80 mmHg (11), the prevalence of HTN among Veterans was 48.2% in 

fiscal years 2016-2019.(19) This prevalence closely aligns with the 48.1% prevalence reported for 

the US general population, based on NHANES data from 2017 to 2020.(20) Similar to the general 

population, the prevalence of HTN among Veterans increases with age, ranging from 10.7% 

among individuals 18-44 years to 62.7% among those aged 65 years and older. Male Veterans 

had a higher prevalence of HTN (50.1%) compared to female Veterans (27.3%). Among racial 

and ethnic groups, the prevalence was highest among Black Veterans (54.2%), followed by White 

(49.5%), Native Hawaiian or Other Pacific Islanders (47.4%), Hispanic (39.6%), and Asian 

(36.5%).(21) Blood pressure control rates, defined by a treatment goal of <140/90 mmHg among 

patients aged 45-64, were 76.6% for female and 75% for male Veterans in fiscal years 2016-

2019. These control rates are higher than those reported in the general population (40.5%).(20) 

However, among all Veterans, younger Veterans and those with diabetes or residing in rural areas 

had lower rates of blood pressure control.(19) This CPG on the management of HTN in the 

primary care setting is intended to promote evidence-based management of HTN and thereby 

improve patients’ clinical outcomes. It can assist primary care providers in the screening and 

diagnosis of HTN, determination of appropriate treatment, and delivery of individualized 

interventions. Although it was developed for a broad range of clinical settings, it should be applied 

with enough flexibility to accommodate local practice and individual situations. 

C. Hypertension Impact on Readiness in the Military 

Hypertension poses a direct threat to military readiness, impairing Service members’ health, 

performance, and overall operational readiness, as well as increasing risk for cardiovascular 

events. Hypertension is common in the DOD, with survey data from 2018 reporting that 9.1% of 

the active-duty population carried a hypertension diagnosis.(16) Evidence suggests that 

hypertension is underdiagnosed and undertreated in the military population, potentially increasing 

the risk of short-term impact on readiness and long-term adverse cardiovascular 

consequences.(18,22) Risk factors for developing hypertension, such as obstructive sleep apnea 

(23), tobacco use (16), and non-regulated supplement use (24) may be more common in the 

active-duty population compared to the general population in the United States. Furthermore, 
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common military exposures, such as combat, sleep deprivation, and traumatic experiences 

resulting in chronic post-traumatic stress disorder (PTSD) all increase the risk of 

hypertension.(17,25-27)  

The proper diagnosis of hypertension is critical in the active-duty population. Consideration of 

white coat effect and white coat hypertension are important, as a new diagnosis could adversely 

impact duty status and unit readiness, while proper measurement of blood pressure may be 

challenging in operational clinical environments. Improper measurement can lead to both over and 

underdiagnosis. 

The immediate impact on readiness for Service members with hypertension depends on many 

factors, such as the degree of blood pressure elevation, the Service member’s occupation or 

special duty, the timeline and location of the deployment, and the availability of medical resources 

while deployed. The diagnosis of hypertension is not immediately disqualifying for most duties, but 

certain special communities, such as aviation, have specific requirements for the assessment, 

management, and control of hypertension. In general, a Service member with significantly 

elevated blood pressure is unlikely to be fully medically ready or world-wide deployable, 

regardless of occupation. Mild elevations in blood pressure will restrict Service members in 

special populations from achieving full medical readiness. One study (28) found a six-fold 

increase in the prevalence of hypertension in Naval aviators with application of the more stringent 

hypertension diagnostic criteria from the 2017 ACC/AHA guidelines (29) compared to the Seventh 

Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of 

High Blood Pressure (JNC7) Guidelines, with up to 45% of Naval aviators potentially having the 

diagnosis of hypertension. Blood pressure control is seldom achieved rapidly as titration of 

therapy over months is often required, which may restrict a Service member from full readiness 

and deployability for an extended period. Furthermore, some medications may be restricted or 

limited in special populations (such as beta blockers in aviation). Other first-line medications may 

be challenging to initiate and titrate in austere environments (such as diuretics in heat 

environments), when routine laboratory monitoring is not available, or when side effects of therapy 

could jeopardize the Service member’s health and adversely affect the mission. 

Most active-duty Service members can be fully medically ready and deployable world-wide with 

the diagnosis of hypertension if the diagnosis is made and management is initiated and managed 

in accordance with this CPG. In addition to the long-term health benefits, early and optimal 

treatment of hypertension can ensure blood pressure does not impact Service members’ 

readiness. 

III. Scope of This Guideline 

This CPG is based on published clinical evidence and related information available between 

March 1, 2019, and November 12, 2025. It is intended to provide general guidance on best 

evidence-based practices (see Appendix A for additional information on the evidence review 

methodology). Although the CPG is intended to improve the quality of care and clinical outcomes 

(see Introduction), it is not intended to define a standard of care (i.e., mandated or strictly required 

care). 
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A. Guideline Audience 

This CPG is intended for use by providers who manage, co-manage, or otherwise care for adults 

with hypertension.  

B. Guideline Population 

This CPG is intended for adults (18 years or older) with hypertension who are eligible for care in 

the VA or DOD systems, including community care. 

IV. Highlighted Features of This Guideline 

A. Highlights in this Guideline Update 

This document is an update to the 2020 VA/DOD Hypertension CPG. A major strength of this 

CPG is the coordination and collaboration of a multidisciplinary team, ensuring broad 

representation of providers engaged in hypertension treatment and management. The framework 

for recommendations in this CPG considered factors beyond the strength of the evidence, 

including balancing desired outcomes with potential harms of the intervention, the potential for 

variation in patient values and preferences, the unique needs of the VA/DOD populations, and 

other considerations (e.g., resource use, subgroup considerations) as appropriate. 

 The following significant updates highlight the importance of reviewing this version of the CPG: 

• Four new recommendations were added 

• Five recommendations were reviewed and replaced 

• Eight recommendations were reviewed and amended 

• Two recommendations were reviewed and carried over without changes 

• Two recommendations were carried over without review or changes from previous CPG 

• Two recommendations were deleted as they represent current best practice and did not 

need to be highlighted as specific recommendations 

• The Algorithm and Sidebars were updated to reflect current evidence and practice 

The following updates may change clinical practice: 

• Treating hypertension to a target systolic blood pressure of <130 mmHg is recommended, 

individualized by patient characteristics and preferences. 

• There is insufficient evidence to recommend treating to a target diastolic blood pressure of 

<80 mmHg versus <90 mmHg. 

• Using glucagon-like peptide-1 (GLP-1) receptor agonist-based medications for weight loss 

and blood pressure reduction in patients with hypertension and overweight/obesity is 

recommended. 

B. Components of this Guideline 

This CPG provides clinical practice recommendations for patients who would benefit from 

hypertension diagnosis and/or management (see Recommendations). In addition, the Algorithm 

integrates the recommendations in the context of the flow of patient care. This CPG also includes 

Research Priorities, which list areas the Work Group identified as needing additional research. To 

accompany this CPG, the Work Group also developed toolkit materials for providers and patients, 
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including a provider summary, patient summary, and a quick reference guide, which can be found 

at https://www.healthquality.va.gov/index.asp.  

C. Demographic Terminology in This Guideline  

The demographic terms used in this guideline are derived from the published literature sources 

included in the systematic review (SR) and evidence base. The Work Group used terms such as 

Black rather than African American, and White rather than Caucasian to avoid presumptions about 

ancestry and improve clarity and consistency. In order to accurately present the research evidence 

on which this CPG is based, the Work Group made every effort to use the same terminology as 

reported in the published literature base of systematic reviews, clinical trials, and other studies. 

Consequently, usage of demographic terms in this CPG may vary and appear inconsistent. 

V. Guideline Development Team 

The VA Evidence Based Practice, Office of Quality and Patient Safety, in collaboration with the 

Clinical Quality Improvement Program, Defense Health Agency, identified the following four 

providers to serve as Champions (i.e., leaders) of this CPG’s Work Group: Addison Taylor, MD, 

PhD, Elvira Gosmanova, MD and Peter Glassman, MBBS, MSc from VA; and Mark Tschanz, DO 

and Patricia Vu, MD, PhD, MPH from DOD. The Work Group was comprised of individuals with 

the following areas of expertise: primary care, cardiology, pharmacy, physical therapy, public 

health, nursing, dietary sciences, and nephrology. Table 1 lists the Work Group and Guideline 

Development Team members. 

This CPG Work Group, led by the Champions, was tasked with: 

• Determining the scope of the CPG;  

• Crafting clinically relevant key questions (KQs) to guide the systematic evidence review;  

• Identifying discussion topics for the patient focus group and considering the patient 
perspective;  

• Providing direction on inclusion and exclusion criteria for the systematic evidence review 
and the assessment of the level and quality of evidence; and 

• Developing evidence-based clinical practice recommendations, including determining the 
strength and category of each recommendation.  

Sigma Health Consulting and Duty First Consulting were contracted by the VA to help develop this 

CPG. 

  

https://www.healthquality.va.gov/index.asp
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*Additional contributor contact information is available in Appendix D 

VI.  Summary of Guideline Development Methodology  

The methodology used in developing this CPG follows the Guideline for Guidelines, an internal 

document of the VA/DOD EBPWG updated in January 2019 that outlines procedures for 

developing and submitting VA/DOD CPGs.(30) The Guideline for Guidelines is available at 

http://www.healthquality.va.gov/policy/index.asp. This CPG also aligns with the National Academy 

of Medicine’s (NAM) principles of trustworthy CPGs (e.g., explanation of evidence quality and 

strength, management of potential conflicts of interest [COI], interdisciplinary stakeholder 

involvement, use of SR and external review).(31) Appendix A provides a detailed description of 

the CPG development methodology. 

A. Evidence Quality and Recommendation Strength 

The Work Group used the Grading of Recommendations Assessment, Development, and 

Evaluation (GRADE) approach to craft each recommendation and determine its strength. Per the 

GRADE approach, recommendations must be evidence-based and cannot be made based on 

expert opinion alone. The GRADE approach uses the following four domains to inform the 

strength of each recommendation (see Determining Recommendation Strength and 

Direction)(32): 

1. Balance of desirable and undesirable outcomes  

2. Confidence in the quality of the evidence  

3. Patient or provider values and preferences 

4. Other implications, as appropriate (e.g., resource use, equity, acceptability, 

feasibility, subgroup considerations) 

Using these four domains, the Work Group determined the relative strength of each 

recommendation (Strong or Weak). The strength of a recommendation is defined as the extent to 

Organization Names* 

Jennifer Falgione, MPH 

Shweta Kannan, MPH 

Rachel McCausland, MPH 

Susan Connor, PhD 

Sophie Roberts, BS 

Dan Sztubinski, BS 

Emilio Berdiel, MPH 

Aggee Loblack, MPH 

Rebecca Rishar, MLIS 

Nancy Sullivan, BA 

Duty First Consulting 
Kate Johnson, BS  

Anita Ramanathan 

http://www.healthquality.va.gov/policy/index.asp
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which one can be confident that the desirable effects of an intervention outweigh its undesirable 

effects and is based on the framework above, which incorporates the four domains.(33) A Strong 

recommendation generally indicates High or Moderate confidence in the quality of the available 

evidence, a clear difference in magnitude between the benefits and harms of an intervention, 

similar patient values and preferences, and understood influence of other implications (e.g., 

resource use, feasibility). A recommendation’s strength (i.e., Strong versus Weak) does not 

reference its clinical importance (e.g., a Weak recommendation is evidence-based and still 

important to clinical care). 

In some instances, the systematic evidence review might have found little or no relevant evidence, 

inconclusive evidence, or conflicting evidence for a particular therapy or intervention. The way this 

finding is expressed in the CPG might vary. The Work Group might include a statement among its 

recommendations acknowledging insufficient evidence for or against a commonly practiced 

intervention, particularly if it lacks supporting clinical evidence and poses potential risks (e.g., high 

opportunity cost, misallocation of resources). In other cases, the Work Group might choose to 

remain silent in cases where evidence is lacking for a rarely used intervention or when an 

intervention, despite the absence of recent evidence, is considered the standard of care and has a 

favorable balance of benefits and harms. 

Using these elements, the Work Group determines the strength and direction of each 

recommendation and formulates the recommendation with the general corresponding text as 

shown in Table 2.  

Table 2. Strength and Direction of Recommendations and General Corresponding Text 

Recommendation Strength and Direction General Corresponding Text 

Strong for We recommend . . . 

Weak for We suggest … 

Neither for nor against There is insufficient evidence to recommend for or 

against . . . 

Weak against We suggest against . . . 

Strong against We recommend against . . . 

This CPG’s use of GRADE reflects a more rigorous application of the methodology than previous 

iterations; the determination of the strength of the recommendation is more directly linked to the 

confidence in the quality of the evidence on outcomes that are critical to clinical decision-making. 

The confidence in the quality of the evidence is assessed using an objective, systematic approach 

independent of the clinical topic of interest. Therefore, recommendations on topics for which 

designing and conducting rigorous studies (e.g., randomized controlled trials [RCTs]), might be 

inherently more difficult, are typically considered lower quality evidence and, in turn, are usually 

Weak recommendations. Recommendations on topics for which rigorous studies can be designed 

and conducted (e.g., RCTs) may more often be Strong recommendations. Per GRADE, if the 

quality of evidence differs across the relevant critical outcomes, the lowest quality of evidence for 

any of the critical outcomes determines the overall quality of the evidence for a 

recommendation.(2,34) This stricter standard provides a consistent approach to determining 
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recommendation strengths. For additional information on GRADE or CPG methodology, see 

Appendix A. 

B. Categorization of Clinical Practice Guideline Recommendations 

Evidence-based CPGs should be current. Except for an original version of a new CPG, staying 

current typically requires revision of a CPG’s previous versions based on new evidence or as 

scheduled subject to time-based expirations.(35) For example, the U.S. Preventative Services 

Task Force (USPSTF) has a process for monitoring the emergence of new evidence that could 

prompt an update of its recommendations, and it aims to review each topic at least every five 

years for either an update or reaffirmation.(36)  

Recommendation categories are used to track how the previous CPG’s recommendations could 

be reconciled. These categories and their corresponding definitions are similar to those used by 

the National Institute for Health and Care Excellence (NICE, England).(37,38) Table 3 lists these 

categories, which are based on whether the evidence supporting a recommendation was 

systematically reviewed, the degree to which the previous CPG’s recommendation was modified, 

and whether a previous CPG’s recommendation is relevant in the updated CPG. 

Additional information regarding these categories and their definitions can be found in 

Recommendation Categorization. The 2026 VA/DOD Hypertension CPG recommendation 

categories can be found in Recommendations. Appendix B outlines the 2026 VA/DOD 

Hypertension CPG’s recommendation categories.  

Table 3. Recommendation Categories and Definitions* 

Evidence 
Reviewed* 

Recommendation 
Category* Definition* 

Reviewed 

New-added New recommendation following review of the evidence 

New-replaced 
Recommendation from previous CPG that has been carried over to 
the updated CPG and has been changed following review of the 
evidence 

Not changed 
Recommendation from previous CPG that has been carried forward 
to the updated CPG where the evidence has been reviewed but the 
recommendation is not changed 

Amended 
Recommendation from the previous CPG that has been carried 
forward to the updated CPG where the evidence has been reviewed 
and a minor amendment has been made 

Deleted 
Recommendation from the previous CPG that has been removed 
based on review of the evidence 

Not 
reviewed 

Not changed 
Recommendation from previous CPG that has been carried forward 
to the updated CPG, where the evidence has not been reviewed 
and the recommendation has not changed 

Amended 
Recommendation from the previous CPG that has been carried 
forward to the updated CPG, where the evidence has not been 
reviewed and a minor amendment has been made 

Deleted 
Recommendation from the previous CPG that has been removed 
because it was deemed out of scope for the updated CPG 

*Adapted from the NICE guideline manual (2012)(38) and Garcia, et al. (2014)(37)  

Abbreviations: CPG: clinical practice guideline 
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C. Management of Potential or Actual Conflicts of Interest 

Management of COIs for the CPGs is conducted as described in the Guideline for Guidelines.(30) 

Further, the Guideline for Guidelines refers to details in the VHA Handbook 1004.07 Financial 

Relationships between VHA Health Care Professionals and Industry (November 2014, issued by 

the VHA National Center for Ethics in Health Care)(39) as well as to disclosure statements (i.e., 

standard disclosure form completed at least twice by CPG Work Group members and the 

guideline development team).(30) The disclosure form inquires about relevant financial and 

intellectual interests or other relationships with, for example, manufacturers of commercial 

products, providers of commercial services, or other commercial interests. The disclosure form 

also inquires about any other relationships or activities that could be perceived to have influenced, 

or give the appearance of potentially influencing, a respondent’s contributions to the CPG. In 

addition, instances of potential or actual COIs among the CPG Work Group and the guideline 

development team were subject to random web-based identification via standard electronic 

means (e.g., Centers for Medicare & Medicaid Services Open Payments, ProPublica). 

D. Patient Perspective 

When developing a CPG, consideration should be given to patient perspectives and experiences, 

which often differ from those of providers.(34) Focus groups can be used to help collect qualitative 

data on patient perspectives and experiences. VA and DOD Leadership arranged a virtual patient 

focus group on September 26, 2025. The focus group aimed to gain insights into the perspectives 

of individuals who received care in the VA and DOD healthcare systems for hypertension and 

incorporated these insights into the CPG, as appropriate. Topics discussed included various 

treatments they have used as well as medication side effects, their desire for continuity of care, 

the importance of accurate screening and early diagnosis, and the value of whole-person 

approaches. 

The patient focus group was comprised of a convenience sample of seven participants, which 

included one woman and six men. Participants were mixed in terms of receiving care from the VA 

and DOD, and one participant also received some care from civilian providers. Participants’ length 

of hypertension treatment ranged widely from as recent as two years to as long as 30 years. The 

Work Group acknowledges that this convenience sample is not representative of all individuals 

who have undergone hypertension treatment within the VA and DOD healthcare systems, and 

thus, findings are not generalizable and do not comprise evidence. For more information on the 

patient focus group methods and findings, see Appendix E. Patient focus group participants were 

provided with the opportunity to review the final draft of this CPG and share additional feedback. 

E. External Peer Review 

The Work Group drafted, reviewed, and edited this CPG using an iterative process. For more 

information, see Drafting and Finalizing the Guideline. Once the Work Group members completed 

a near-final draft, they identified individuals from VA and DOD health care systems and external 

organizations generally viewed as experts in their respective fields. The draft was sent to those 

experts for a 14-business-day review and comment period. The Work Group considered all 

feedback from the peer reviewers and modified the CPG where justified, in accordance with the 
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evidence. Detailed information on the external peer review may be provided by the VA Office of 

Quality and Patient Safety. 

F. Implementation  

This CPG and algorithm are designed for adaptation by individual health care providers with 

respect to unique patient considerations and preferences, local needs, and resources. The 

algorithms serve as a tool to prompt providers to consider key decision points in the care of 

patients who would benefit from hypertension treatment and management. The Work Group 

submits suggested performance metrics for VA and DOD to use when assessing the 

implementation of this CPG. Robust implementation is identified in VA and DOD internal 

implementation plans and policies. Additionally, implementation will entail wide dissemination 

through publication in the medical literature, online access to the final CPG, educational 

programs, and ideally, electronic medical record programming in the form of clinical decision 

support tools at the point-of-care. 

VII. Approach to Care in the Department of Veterans Affairs and the 
Department of Defense 

A. Patient-Centered Care 

VA and DOD encourage providers to be sensitive to demographic, cultural, and other differences 

that affect patients’ values, needs, and preferences. Patient-centered care is aimed at treating the 

condition while also optimizing the individual’s overall health and well-being. Regardless of the 

care setting, all patients should have access to individualized evidence-based care. Patient-

centered care can decrease patient anxiety, increase trust in providers, and improve treatment 

adherence.(40,41)  A holistic health approach (https:/www.va.gov/wholehealth/) empowers and 

equips individuals to meet their personal health and well-being goals. Good communication is 

essential and should be supported by evidence-based information tailored to each patient’s 

needs. Guideline recommendations should be applied in a holistic approach to care that is patient-

centered, culturally appropriate, and available to people with limited literacy skills and physical, 

sensory, or learning disabilities. The focus is using an individual’s risk factors and event history to 

guide the various treatment and management strategies for patients with hypertension.  

B. Shared Decision-Making 

This CPG encourages providers to practice shared decision making (SDM), a process in which 

providers, patients, and patient care partners (e.g., family, friends, caregivers) consider clinical 

evidence of benefits and risks as well as patient values and preferences to make decisions 

regarding the patient’s treatment.(42) SDM is emphasized in “Crossing the Quality Chasm”, an 

Institute of Medicine, now NAM, report in 2001 (43) and is a core component of a patient-

centered, whole health approach. Providers must be adept at presenting information to their 

patients regarding individual treatments, expected risks, possible outcomes, and levels and/or 

settings of care, especially where patient heterogeneity in weighing risks and benefits might exist. 

The VA and DOD have embraced SDM. Providers are encouraged to use SDM to individualize 

treatment goals and plans based on patient capabilities, needs, values, and preferences. 

https://www.va.gov/wholehealth/
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C. Patients with Co-occurring Conditions 

Co-occurring conditions can modify the degree of risk, impact diagnosis, influence patient and 

provider treatment priorities and clinical decisions, and affect the overall approach to hypertension 

treatment and management. Many Veterans, active-duty Service members, and their families 

have one or more co-occurring conditions. Because hypertension is often accompanied by co-

occurring conditions, collaborative management with other care providers is often best. Some co-

occurring conditions may require early specialist consultation to determine necessary changes in 

treatment or establish a common understanding of how care should be coordinated.  
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VIII. Algorithm 

This CPG’s algorithm is designed to facilitate understanding of the clinical pathway and decision-

making process used in the diagnosis and management of hypertension. The algorithm format 

represents a simplified flow of the management of hypertension, helping to foster efficient 

decision-making by providers. It includes: 

• An ordered sequence of steps of care  

• Recommended observations and examinations 

• Decisions to be considered  

• Actions to be taken 

The algorithm is a step-by-step decision tree. Standardized symbols are used to display each 

step, and arrows connect the numbered boxes indicating the order in which the steps should be 

followed.(44) Sidebars provide more detailed information to assist in defining and interpreting 

elements in the boxes. 

Shape Description 

 
Rounded rectangles represent a clinical state or condition. 

 
Hexagons represent a decision point in the guideline, formulated as a 

question that can be answered “Yes” or “No”. 

 Rectangles represent an action in the process of care. 

 Ovals represent a link to another section within the algorithm  
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Module A. Screening and Diagnosis  

 

Abbreviations: CV – cardiovascular; mmHg – millimeters of mercury 
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Module B. Treatment 
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Sidebar 1: Office Blood Pressure Measurement 

See Appendix K of the full HTN CPG for appropriate blood pressure cuff selection, patient preparation, 
and proper technique 

AOBP (preferred, see Recommendation 1) 

 Fully automated machine programmed to wait five minutes and record the average of three 
measurements separated by at least 30 seconds 

Alternative technique (not preferred) 

 Measurement of BP using a properly calibrated and validated device 

 Use an average of two or more readings, at least 30 seconds apart 

Abbreviations: AOBP – automated office blood pressure; BP – blood pressure; CPG – clinical practice guideline; HTN – 
hypertension 
 

Sidebar 2: Confirm Diagnosis 

 Consider HBPM or ABPM to inform the diagnosis in select patients (see Recommendation 2 
Discussion) 

 If the follow-up clinic blood pressure value is >130 mmHg (systolic) or >90 mmHg (diastolic), make 
diagnosis of HTN (see Recommendations 4-5) 

 If blood pressure is <130 mmHg systolic and <90 mmHg diastolic yet there is evidence of target organ 
damage, which could indicate masked HTN, consider HBPM or ABPM to inform the diagnosis (see 
Recommendation 2 Discussion) 

Abbreviations: ABPM – ambulatory blood pressure monitoring; HBPM – home blood pressure monitoring; HTN – 
hypertension; mmHg – millimeters of mercury 

Sidebar 3: Examples of Target Organ Damage and Co-occurring Conditions 

 Target Organ Damage: Stroke, MI, PAD, LVH, CHF, CKD, and retinopathy 

 Co-occurring Conditions: CKD, dyslipidemia, diabetes, obesity/overweight (see Recommendations 
15-18), OSA, and nicotine dependence 

*If patient has co-occurring conditions, engage relevant clinical practice guidelines if available (e.g., CKD, 
Dyslipidemia, Diabetes, Obesity, Insomnia/OSA, etc.) 

Abbreviations: CHF – congestive heart failure; CKD – chronic kidney disease; LVH – left ventricular hypertrophy; MI – 
myocardial infarction; OSA – obstructive sleep apnea; PAD – peripheral artery disease 

Abbreviations: mmHg – millimeters of mercury 
 
 
 
 
 
 
 
 
 
  

Sidebar 4: Blood Pressure Goals/Targets 

Systolic Blood Pressure Goal (see Recommendation 4) 

<130 mmHg (depending on patient characteristics and preferences) 

Diastolic Goal (see Recommendations 5-6) 

<90 mmHg for patients age 30 and over 
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Abbreviations: DASH – Dietary Approaches to Stop Hypertension; HBPM – home blood pressure monitoring 
 

 
 
 
 
 
 
 
  

Sidebar 5: HBPM with Co-Interventions 

Provide Self-Management Education:  

 Define what hypertension is 
 Explain the causes & consequences of hypertension 
 Outline the overall treatment plan   

o Manage antihypertensive drugs (tailored medication titration, medication adherence) 
o Implement non-pharmacological interventions 
o Utilize care team referral resources (e.g., nurse, pharmacist, dietitian; see 

Recommendations 7-9)  
o Schedule regular follow-up care 

Deliver Lifestyle Intervention Utilizing Motivational Interviewing: 

 Perform regular physical activity of at least 120 minutes per week & resistance training (e.g., 
MOVE, see Recommendation 19) 

 Adopt a healthy dietary pattern (e.g., low salt diet: DASH diet, see Recommendation 19) 
 Optimize sleep hygiene and duration  
 Cultivate and embrace meaningful social connections  
 Eliminate tobacco and nicotine use, and reduce alcohol consumption as applicable  
 Practice stress management techniques (e.g., guided breathing control, biofeedback training, 

stimulus control, mindfulness and meditation, progressive muscle relaxation) 
 Achieve and maintain a healthy weight or lose weight in individuals who have overweight or 

obesity (see Recommendations 15-18) 

Train and Support Home Blood Pressure Monitoring: 

 Interpret blood pressure readings accurately  
 Establish and pursue shared decision-making goals  
 Confirm that the patient understands how to correctly measure home blood pressure 

Sidebar 6: Digital Health Adherence Co-Interventions 

 App or text-supported remote home blood pressure monitoring system (see Recommendation 10) 
 Smartphone applications related to: 

• Medication Adherence 

• Self-Management Education  

• Self-Monitoring 
 Automated phone messaging 

• Patient Reminders 

• Text-based support/encouragement 
 Web-based platforms for management 
 Use data to provide actionable feedback to patients  
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Abbreviations: ACEI – angiotensin-converting enzyme inhibitor; ARB – angiotensin II receptor blocker; CCB – calcium 

channel blocker; CKD – chronic kidney disease; DBP – diastolic blood pressure; HTN – hypertension; mmHg – 

millimeters of mercury; SBP – systolic blood pressure 

Abbreviations: HTN – hypertension; NSAID – nonsteroidal anti-inflammatory drug 

  

Sidebar 7: Initiate Drug Therapy 

General Population (see Recommendation 11): 

 Recommend starting with one or more of the following (either as combination or individual dosing):  

• Thiazide or thiazide-like diuretic 

• ACEIs or ARBs* (see considerations for subpopulations below) 

• Long-acting CCBs 

 For patients unlikely to achieve goal with monotherapy (e.g., patients with SBP/DBP of >20/10 mmHg 
above goal), consider initiating treatment with combination therapy versus monotherapy with close 
follow-up for titration and/or addition of a second medication from a different pharmacologic class 
based on blood pressure response  

Specific Populations: 

 For patients > 65 years old, we suggest a thiazide-type diuretic for reduction in adverse composite 

cardiovascular outcomes with laboratory monitoring within a range of 1-4 weeks of initiation to reduce 

risk of prolonged electrolyte imbalances (see Recommendation 12) 

 For patients with heart failure or CKD, implement guideline-directed medical therapy 

 If patient reports dizziness or lightheadedness, check for orthostatic HTN 

 

* We recommend against more than one of the following together: ACEIs, ARBs, direct renin inhibitors.  

Sidebar 8: Optimize Treatment 

 Assess adherence (e.g., prescription refill history, home monitoring log, and interviewing) 
 Evaluate for interfering substances (e.g., nutritional and other supplements including teas [such as 

licorice root], prescription and/or over-the-counter medications, NSAIDs, alcohol, recreational drugs) 

 Consider evaluating and addressing contributing lifestyle factors 

 Optimize pharmacologic treatment (Refer to Appendix I and Sidebar 7) 

  Re-evaluate diagnosis (e.g., resistant HTN, secondary causes of HTN) 

  Consider specialty consultation for patients with resistant HTN 

  Consider co-interventions to enhance self-management of HTN and improve blood pressure (see 
Sidebar 9 and Recommendation 3) 

 If patient reports dizziness or lightheadedness, check for orthostatic HTN 
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Sidebar 9: BP Reduction Table 
 

Intervention/Referral Average SBP 
Reduction (mmHg) 

Average DBP 
Reduction (mmHg) 

References 

 

Diet 
 

DASH diet (<2,300 mg 
sodium/day) 
Recommendation 19 

-6 -3 (4) 

DASH diet (<1,500 mg 
sodium/day) 
Recommendation 19 

-8 to -20* -6 (5) 

Sodium Reduction on 
Standard American Diet 
Recommendation 19 

-3 to -9  -4 (5) 

 

Exercise 
 

Exercise 
Recommendation 19 

General: -5 to -17 
 
Aerobic: -8 
 
Resistance: -5 

-2 to -10 
 
-5 
 
-5 

(6,7) 

Exercise + DASH 
Recommendation 19 

-10 -6 (6) 

Weight loss 
Recommendation 15 

-6 per ~2 kg/m² BMI 
reduction 
 
-7 further per ~4 
kg/m2 BMI reduction 

-3 
 
 
-4 

(8) 

 

Pharmacotherapy 
 

Pharmacologics (i.e., 
thiazide, CCB, ACEI/ARB) 
Recommendations 11-14 

-8 to-10 
(monotherapy) 
 
For >-20, consider 
initiating 
combination 
therapy** 

-4 to -6 Numerous 

 

Education and Follow-up Adjuncts 
 

Dietician-Led 
Recommendation 9 

-3 to -4 -1 to -2 (9) 

Nurse-Led 
Recommendation 8 

-3 -2 (10) 

Pharmacist-Led   
Recommendation 7 

-6 to -7 -3 to -4 (10) 

 

Technology 
 

 

Technology-based 
strategies 
Recommendation 10 

-6 -2 (11) 

App-based 
Recommendation 10 

-2 -1  (12) 
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*Greater reduction seen in patients with a higher baseline BP. 

**Adding an agent from a different pharmaceutical class offers significantly greater blood pressure reduction and often better 

tolerability compared to simply increasing the dose of a single monotherapy agent. While doubling the dose of a monotherapy 

typically yields only an additional 1-2.6 mmHg SBP reduction, adding a second agent from a different class provides a 

substantial additional 9 mmHg SBP and 5 mmHg DBP reduction (54) almost doubling the response of monotherapy. This 

approach also leverages different mechanisms of action, often leading to improved efficacy and a reduced incidence of dose-

dependent side effects, as highlighted by trials like ACCOMPLISH (55) and meta-analyses (54,56). 

Abbreviations: ACEI – angiotensin-converting enzyme inhibitor; ARB – angiotensin II receptor blocker; BMI – body mass 

index; CCB – calcium channel blocker; DASH – Dietary Approaches to Stop Hypertension; DBP – diastolic blood pressure; 

kg/m2 – kilograms per meters squared; mg – milligrams; mmHg – millimeters of mercury; SBP – systolic blood pressure
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IX. Recommendations 

The evidence-based clinical practice recommendations listed in the table below were developed 

using a systematic approach considering four domains as per the GRADE approach (see 

Summary of Guideline Development Methodology). These domains include confidence in the 

quality of the evidence, balance of desirable and undesirable outcomes (i.e., benefits and harms), 

patient values and preferences, and other implications (e.g., resource use, equity, acceptability). 

Table 4. Evidence-Based Clinical Practice Recommendations with Strength and Categorya,b 

Topic 

Sub-

topic # Recommendation Strengtha Categoryb 
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1. 

We suggest using attended or unattended, fully 
automated office blood pressure (AOBP) measurement 
(programmed to wait five minutes and record the average 
of three measurements separated by at least 30 
seconds). 

Weak for Reviewed, 
Not 
changed 

M
o

n
it

o
ri

n
g

 2. 

We suggest using home blood pressure monitoring 
(HBPM), ambulatory blood pressure monitoring (ABPM), 
or office blood pressure monitoring (OBPM) when 
necessary to further inform the diagnosis and/or 
management of hypertension. 

Weak for Reviewed, 
Amended 

3. 

We suggest offering home blood pressure self-monitoring 
with co-interventions (e.g., nurse or pharmacist-led 
educational interventions; or the use of various mobile 
apps) to improve adherence to therapy.   

Weak for Reviewed, 
Amended 
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 4. 

For individuals with hypertension, we recommend treating 

to a target systolic blood pressure goal of <130 mmHg to 

reduce adverse cardiovascular outcomes, depending on 

patient characteristics and preferences. 

Strong for Reviewed, 
New-
replaced 

5. 

For individuals ≥30 years old with hypertension, we 

suggest treating to a target diastolic blood pressure goal 

of <90mmHg to reduce adverse cardiovascular outcomes, 

depending on patient characteristics and preferences. 

(See Recommendation 6) 

Weak for Reviewed, 
Amended 

6. 

For individuals with hypertension, there is insufficient 

evidence to recommend for or against treating to a target 

diastolic blood pressure goal of <80 mmHg, versus a 

target of <90 mmHg. 

Neither 
for nor 
against 

Reviewed, 
New-
added 
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7. 

We suggest offering pharmacist-led medication 
management to achieve blood pressure goals. 

Weak for Reviewed, 
New-
replaced 

8. 
We suggest offering nurse-led interventions as an option 
for blood pressure management.  

Weak for Reviewed, 
Not 
changed 

9. 

We suggest offering registered dietitian-led nutrition 

interventions as an option for blood pressure 

management. 

Weak for Not 
reviewed, 
Not 
changed 
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Topic 

Sub-

topic # Recommendation Strengtha Categoryb 

10. 

We suggest offering one or more of the following digital 

health technologies, as an adjunct to usual care to 

improve blood pressure control: 

• App or text-supported remote home blood pressure 

monitoring system, 

• Patient messaging, 

• Smartphone applications, 

• Web-based platforms for management. 

Weak for Reviewed, 
New-
replaced 
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11. 

For individuals with hypertension, we recommend a 

thiazide-type diuretic, dihydropyridine calcium channel 

blocker, or either an angiotensin-converting enzyme 

inhibitor or an angiotensin II receptor blocker, as primary 

pharmacologic therapy to reduce adverse cardiovascular 

outcomes. 

Strong for Reviewed, 
Amended 

12. 

For individuals with hypertension 65 years and older, we 
suggest a thiazide-type diuretic to reduce adverse 
cardiovascular outcomes. 

Weak for Not 
reviewed, 
Amended
  

13. 

For individuals on maximally tolerated triple therapy (i.e., a 

thiazide-type diuretic; calcium channel blockers; and 

angiotensin-converting enzyme inhibitor or angiotensin II 

receptor blocker), who have not achieved blood pressure 

control, we suggest adding spironolactone or amiloride.  

Weak for Reviewed, 
Amended 

14. 

For initiation of pharmacological hypertension treatment, 

there is insufficient evidence to recommend starting 

combination therapy over monotherapy with sequential 

addition of another medication to reduce adverse 

cardiovascular outcomes. 

Neither 
for nor 
against 

Reviewed, 
Amended 
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15. 

For individuals with hypertension and co-occurring 
overweight/obesity, we suggest weight loss to lower blood 
pressure. (See VA/DOD CPG for Management of 
Overweight/Obesity) 

Weak for 

 

Reviewed, 
Amended 

16. 

In individuals with hypertension and co-occurring 
overweight/obesity, we recommend Glucagon-like Peptide 
1 (GLP-1) receptor agonist-based medications for weight 
loss and lowering blood pressure. (See VA/DOD CPG for 
Management of Overweight/Obesity) 

Strong for Reviewed, 
New-
replaced 

17. 

In select individuals with hypertension and co-occurring 
obesity, we suggest referral for evaluation for bariatric 
surgery for weight loss and lowering blood pressure, 
depending on patient characteristics and preferences. 
(See VA/DOD CPG for Management of 
Overweight/Obesity) 

Weak for Reviewed, 
Amended 

18. 

In individuals with hypertension and co-occurring 

overweight/obesity, there is insufficient evidence to 

recommend for or against orlistat or 

phentermine/topiramate for weight loss and lowering 

blood pressure. (See VA/DOD CPG for Management of 

Overweight/Obesity) 

Neither 
for nor 
against  

Reviewed, 
New-
replaced 
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Topic 

Sub-

topic # Recommendation Strengtha Categoryb 
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19. 

We recommend a combination of a healthy low-sodium 

diet with less than 2,300 mg/day of sodium and physical 

activity greater than 120 minutes/week to improve blood 

pressure control. 

Strong for Reviewed, 
New-
added 
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20. 

In individuals with hypertension and co-occurring renal 

artery stenosis, we recommend pharmacotherapy over 

renal artery angioplasty or stenting. 

Strong for Reviewed, 
New-
added 

21. 

In select individuals with resistant or uncontrolled 
hypertension, who have an estimated glomerular filtration 
rate (eGFR) above 40 mL/min/1.73m2, we suggest renal 
artery denervation to lower blood pressure, depending on 
patient characteristics and preferences. 

Weak for Reviewed, 
New-
added 

 a For additional information, please refer to Determining Recommendation Strength and Direction 
 b For additional information, please refer to Recommendation Categorization  
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A. Diagnosis and Monitoring  

Recommendations 

a. Measurement Technique 

1. We suggest using attended or unattended, fully automated office blood pressure (AOBP) 

measurement (programmed to wait five minutes and record the average of three 

measurements separated by at least 30 seconds). 

(Weak for | Reviewed, Not changed) 

b. Monitoring 

2. We suggest using home blood pressure monitoring (HBPM), ambulatory blood pressure 

monitoring (ABPM), or office blood pressure monitoring (OBPM) when necessary to 

further inform the diagnosis and/or management of hypertension. 

(Weak for | Reviewed, Amended) 

Discussion 

The diagnosis and management of HTN has been based primarily on measurement of blood 

pressure in the primary care office setting. Office measurements were used by most observational 

studies and all randomized controlled trials (RCTs) to define both the risk of various blood 

pressure levels and the goal blood pressures that lead to reduction in adverse cardiovascular 

outcomes or mortality. Historically, office blood pressure was measured manually using a mercury 

sphygmomanometer. However, manual office blood pressure (MOBP) measurements are no 

longer recommended due to human observer bias, calibration issues, and falsely elevated 'white 

coat' readings. Instead, recent studies have used fully automated oscillometric 

sphygmomanometers (automatic office blood pressure [AOBP]), programmed to have a five-

minute wait time followed by two to three BP measurements separated by 30-60 seconds and 

report averaged results. During the 2020 CPG recommendation development, two SRs by 

Pappaccogli et al. (2019)(57) and Roerecke et al. (2019)(58) indicated that in-office blood 

pressure readings mimicking the technique used in the clinical studies were very similar to 

daytime average ambulatory blood pressure monitors (ABPM). Routine office readings, commonly 

performed as a single attended measurement (OBPM), were significantly higher than 

measurements from fully automated and averaged readings. A study by Bacaicoa et al. 

(2025)(59) again confirmed AOBP (waiting room or clinic room) had better diagnostic accuracy 

than office blood pressure measurement (OBPM). Other commonly performed methods of BP 

measurement include home blood pressure measurement (HBPM), kiosk blood pressure 

measurement, and ABPM to include 12-hour and 24-hour monitors.   

The 2025 evidence review assessed the most accurate method for measuring blood pressure, 

resulting in the inclusion of four SRs and 17 individual studies. Apart from two studies, all 

compared a measurement method (HBPM, AOBP, MOBP, attended or unattended OBPM, 

waiting room blood pressure, kiosk blood pressure, and one-hour clinic AOBP) against ABPM as 

the reference standard. The reference standard in each study varied, with different thresholds for 

the diagnosis of HTN and different methods and duration for obtaining ABPM. In addition, some 

studies evaluated methods to establish the diagnosis of HTN, while other studies evaluated 

methods for monitoring therapy. An SR/meta-analysis (MA) by Karnjanapiboonwong et al. 
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(2020)(60) found that both AOBP and HBPM demonstrated acceptable diagnostic performance 

compared to ABPM, with only marginally better diagnostic accuracy than OBPM. Multiple 

individual studies compared OBPM or HBPM with ABPM and suggested these methods can help 

confirm HTN and guide treatment decisions.(61-64) Mizuno et al. (2023)(61) specifically found 

similar diagnostic accuracy for OBPM and HBPM, although both methods had limited ability to 

identify all individuals with high BP using ABPM. Due to the wide variety of methods utilized, 

variation in thresholds and the reference standard, as well as different indications for performing 

the measurement, no single method for measurement was found to be optimal. We suggest using 

any of the methods reviewed based on patient preference and availability of devices, as well as 

clinician concern for potential white coat HTN effect or masked HTN. Efforts should be made at 

the system level to ensure access to AOBP across primary care clinical settings in the VA and 

DOD. 

The benefits of using HBPM, AOBP, and/or ABPM slightly outweigh the risks of these methods. 

Incorporating HBPM, ABPM, and AOBP can improve the diagnostic accuracy for hypertension 

and more accurately monitor treatment response compared to single office measurement.  

Although the risk to patients from blood pressure monitoring devices is very low, some discomfort 

may occur, particularly with 24-hour ABPM. However, these minor discomforts are justified by the 

clinical advantages of an accurate diagnosis and treatment. 

There is large variability in the availability of blood pressure measurement methods. While most 

primary care clinics in the VA and DOD utilize oscillometric sphygmomanometers for 

measurement of office blood pressure, not all these devices have the hardware or software 

available to perform AOBP. The additional time required for AOBP compared to standard office 

measurement is another barrier to proper technique in office. Unlike patients in the DOD, patients 

in the VA have access to HBPM devices provided by the VA. ABPM availability varies across VA 

and DOD facilities and is currently insufficient to support routine use for the diagnosis and 

management of HTN for all patients. From the patient’s perspective, all available methods are 

generally acceptable although there may be individual preferences, with patients preferring the 

most accurate measurement.  

The Work Group systematically reviewed evidence related to Recommendation 1.(57-59) 

Therefore, it is categorized as Reviewed, Not changed. The Work Group’s confidence in the 

quality of the evidence was very low. The body of evidence had limitations including that most 

studies compared a single measurement method to ABPM as a reference standard, leading to 

limited direct comparison between different measurement methods. The benefits of using AOBP 

include improved diagnostic accuracy to inform treatment decisions and alignment with the 

method used in the primary studies that demonstrate the benefits of treatment of hypertension. 

Although there is limited harm, such as patient discomfort, the benefits outweigh the negatives. 

Patient values and preferences vary; some patients prefer the convenience of HBPM, while others 

prefer in-clinic visits due to access to equipment. Thus, the Work Group decided upon a Weak for 

recommendation. 

The Work Group systematically reviewed evidence related to Recommendation 2.(59-61,64-66) 

Therefore, it is categorized as Reviewed, Amended. The Work Group’s confidence in the quality 
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of the evidence was very low. This body of evidence also had similar limitations, including that 

most studies compared a single measurement method to ABPM as a reference standard, leading 

to limited direct comparison between different measurement methods. There was no defined 

standard for the reference, and results were inconsistent across studies. The benefit of using a 

combination of HBPM, ABPM, and AOBP ensures an appropriate method is available to all 

patients, improves diagnostic accuracy by potentially detecting white coat and masked HTN, and 

helps inform treatment decisions. This is an update from the prior guideline which focused on out-

of-office measurement methods. Similar to Recommendation 1, although there are some potential 

limited harms, such as patient discomfort, the benefits outweigh the potential burdens. Patient 

values and preferences vary; some patients prefer the convenience of HBPM, while others prefer 

in-clinic visits due to access to equipment. Thus, the Work Group decided upon a Weak for 

recommendation. 

Recommendation 

3. We suggest offering home blood pressure self-monitoring with co-interventions (e.g., 

nurse or pharmacist-led educational interventions; or the use of various mobile apps) to 

improve adherence to therapy.   

(Weak for | Reviewed, Amended) 

Discussion 

Home blood pressure monitoring (HBPM) should utilize an automated blood-pressure cuff 

(either purchased by the patient or provided by the health-care system) to measure blood 

pressure at home so that trends of out-of-office blood pressure can be followed. Our evidence 

review included five SRs and 11 RCTs, which found greater adherence to therapy by patients 

who utilized HBPM both in isolation and in conjunction with a co-intervention. Co-interventions, 

such as nurse- or pharmacist-led education, or the use of various mobile apps, appear to more 

consistently improve adherence to therapy than HBPM alone. Both the 2014 and 2020 VA/DOD 

Hypertension CPGs recommend using HBPM for both diagnosis and treatment. Notably, 

Recommendation 5 within the 2020 update specifically notes that HBPM alone has a limited 

effect, but when paired with co-interventions, it significantly improves blood pressure control. 

The 2020 CPG also noted that HBPM, including tailored medication titration and education or 

lifestyle counseling, was associated with a lower blood pressure (MD [mean difference] in SBP -

6.1 mmHg). The current recommendation focuses only on the treatment of hypertension, 

specifically adherence to therapy, and achievement of blood pressure goals as the outcome.  

The current recommendation is based on very low-quality evidence from an updated literature 

review. 

Evidence for the use of HBPM without co-interventions was mixed. One RCT(67) demonstrated 

improved overall control of blood pressure in patients who were provided with a cuff to conduct 

four total BP measurements per week (82% vs. 54% achieving controlled hypertension), while 

another study demonstrated improved adherence to therapy (pill count) in patients with 

hypertension and diabetes when HBPM was paired with an education intervention.(68) Two 

other studies did not demonstrate significantly different adherence to therapy scores when 

patients were provided a home BP cuff with co-interventions.(69,70) 
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The impact was more notable when HBPM was paired with a co-intervention, such as nurse or 

pharmacist-led interventions or the use of HBPM with a mobile health app (mHealth). 

Medication adherence was measured using multiple objective methods across the studies, 

including pill counts, electronic medication monitoring, continuous multiple-interval gap metrics, 

prescription renewal ratio, and subjective questionnaire measurements.  

Moderate-quality RCTs in the SR by Kim et al. (2023)(71) demonstrated that HBPM paired with 

nurse-led interventions produced a moderate impact on medication adherence and medication 

knowledge in patients with hypertension at risk for metabolic syndrome. Various types of 

interventions were utilized in these studies, but broadly they included provision of 

equipment/materials, education/discussion, and/or the use of a guideline/protocol/script, while 

patients met with providers individually or in group sessions. The interventions lasted a median 

of 12 weeks and most resulted in better adherence compared to usual care. 

Similarly, moderate quality evidence from two RCTs demonstrated that HBPM paired with 

pharmacist-led face-to-face interventions resulted in better adherence to therapy than usual 

care, as measured by proportion of days covered or adherence to therapy 

questionnaires.(72,73) Both interventions utilized clinical pharmacists to educate patients, adjust 

medications, and encourage behavior changes, followed by frequent clinical evaluations. 

Conversely, pharmacy database reports given to providers (74) and enrollment of patients in 

therapeutic drug monitoring programs (75) did not produce greater adherence to therapy versus 

usual care.  

The evidence for HBPM when paired with mHealth apps from two SRs is somewhat harder to 

assess, owing to significant heterogeneity in the type of applications utilized, as well as some 

inconsistent reporting of whether the applications required the input of HBPM results or if the 

applications were more focused on items such as medication reminders or behavior changes. 

The overall quality of evidence ranged from very low to moderate, and the results indicate the 

use of multiple kinds of mHealth apps improves adherence to anti-hypertensive therapy.(76,77) 

It was not possible to draw definite conclusions regarding the superiority of one type of 

application over another. App-based behavioral self-monitoring interventions had a small but 

significant effect in reducing SBP, on average, by 1.7 mmHg. A subgroup analysis revealed that 

behavioral self-monitoring interventions paired with tailored advice led to significantly greater 

improvements in both SBP and DBP than interventions lacking tailored advice. Additionally, 

there was evidence that an electronic reminder device alone did not lead to significant 

improvement in medication adherence to therapy, though this was a small study with few 

patients.(78) 

The Work Group systematically reviewed evidence related to this recommendation.(71-

73,76,77) Therefore, it is categorized as Reviewed, Amended. The Work Group’s confidence in 

the quality of the evidence was very low. The body of evidence had some limitations including 

heterogeneity in interventions, possibly unrelated clinical outcomes (e.g., improved medication 

adherence by a clinical adherence scale rather than improved blood pressure control in some 

studies), and lack of discussion on the cost of certain interventions. Co-interventions provide 

personalized patient feedback with actionable items versus static data points from HBPM 

without co-interventions. Benefits demonstrated in the studies include improved adherence by 
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pill count, proportion of days covered, and overall improved blood pressure. Overall, the benefits 

of using home blood pressure monitoring when paired with a co-intervention generally 

outweighed the potential harm from adverse events (AEs), which were small, though the 

magnitude of the positive impact was limited and varied across studies. Potential harms to the 

patient are minimal, though there is a cost associated with procurement of the HBPM cuff, and 

additional costs and challenges with implementation of some co-interventions (e.g., dedicating 

staff to teaching home blood pressure cuff use, interpreting data, etc.). Verifying the accuracy of 

a patient’s self-measurement technique can be logistically challenging, and incorrect self-

measurement values may lead to misguided treatment. The Work Group noted that patient 

values and preferences are key to advocating for items such as lifestyle education within their 

hypertension management plan. A patient focus group expressed strong interest in using 

technology, a finding supported by the evidence report. The report highlighted several nurse-led 

interventions, including three studies that incorporated smartphone app-based medication 

reminders.(79) However, the Work Group also identified several limitations related to this 

recommendation, particularly concerning resource use, feasibility, and equity. Since the DOD 

does not provide free home blood pressure cuffs, this creates resource inequality and a 

significant financial barrier. This presents a challenge, as the patient focus group specifically 

expressed a preference for HBPM to be available. Finally, implementing supporting co-

interventions would require resource allocation for training staff and associated time allotment 

for task completion. Implementing these co-interventions is feasible within current DOD 

structures by optimizing established Clinical PharmD and Disease Management nursing 

positions. This strategic alignment addresses the recommendation without requiring additional 

personnel authorizations, allowing for a concentrated focus on specialized training and 

execution time rather than hiring. Thus, the Work Group decided upon a Weak for 

recommendation. 

B. Treatment Goals and General Approaches to Hypertension 
Management  

a. Blood Pressure Goals 

Recommendation 

4. For individuals with hypertension, we recommend treating to a target systolic blood 

pressure goal of <130 mmHg to reduce adverse cardiovascular outcomes, depending on 

patient characteristics and preferences.  

(Strong for | Reviewed, New-replaced) 

Discussion 

Pharmacological treatment of HTN has been shown to decrease the risk of adverse 

cardiovascular events, including in those with co-occurring diabetes, CKD and heart failure with 

preserved ejection fraction (HFpEF). Two SRs by Haze et al. (2025) and Rizwanullah et al. (2025) 

including 24 RCTs performed in a relatively broad population with HTN provided moderate 

strength of evidence that intensive blood pressure lowering to a SBP target of less than 130 

mmHg, as compared to a higher target (SBP <140-150 mmHg), reduces composite 

cardiovascular outcome, which included stroke, non-fatal myocardial infarction and death from 
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cardiovascular causes.(80,81) An additional SR by Matsumoto et al. (2025) found no significant 

difference in composite cardiovascular outcome in individuals with HFpEF; however, the effect 

size was virtually identical to the above SRs.(82) The evidence for intensive BP lowering in 

individuals with HTN and concurrent diabetes was not reviewed separately; nevertheless, 

individuals with diabetes were included in several RCTs that were analyzed in the SRs.(83-85) 

Dedicated SR (86) focusing on specific populations with CKD did not report composite 

cardiovascular outcomes, but patients with CKD were included in several RCTs generating the 

evidence for other SRs.(80-82) There was also a moderate strength of evidence that intensive 

treatment to a SBP goal of <130 mmHg, as compared to a higher target (SBP ≥130 mmHg), 

reduces the risk of two individual outcomes, such as stroke(81), based on one SR of 12 RCTs, 

and cardiovascular death, based on two SRs of 24 RCTs.(80,81) Despite the similar effect size 

and direction of evidence, cardiovascular death risk reduction did not reach statistical significance 

in subpopulations with CKD or HFpEF.(82,86) There was also moderate evidence from one SR 

including 12 RCTs that intensive systolic blood pressure control (SBP goal <130 mmHg) reduces 

risk of heart failure in the general population with HTN (81), and is also associated with a 

reduction in heart failure hospitalizations among individuals with HFpEF in another SR.(82) Other 

vital outcomes, such as all-cause mortality and coronary events, were not reduced with more 

intensive lowering of BP. There were no studies comparing even more intensive BP lowering to a 

SBP goal <120 mmHg with an SBP goal of <130 mmHg.  

It is important to note that targeting HTN treatment to a SBP goal of <130 mmHg as compared 

with SBP <140 mmHg was associated with increased risks of hypotension, syncope and acute 

kidney injury, but not with increased risks of falls associated with injury or in progression of CKD, 

including in subpopulations with CKD.(80-82,86) Although not reviewed as separate evidence for 

this CPG, an increasing number of contemporary RCTs, including those in systematically 

reviewed SRs, utilized the automated office BP (observed or unobserved) using a programmable 

device that takes automated BP measurements after five minutes rest and averages several BP 

values.(80,81) The previous SR by Roerecke et al. (2019) demonstrated that BP values obtained 

with automated office BP (as suggested in Recommendation 1), are significantly lower (as much 

as a 14 mmHg difference) than BP values obtained with routine office BP measurement 

technique.(58) Additionally, clinical trials targeted average SBP values across multiple follow-up 

visits rather than BP values from a single visit.   

Generally, persons with hypertension and frailty, cognitive impairment, concomitant orthostatic 

hypotension, and octogenarians/nonagenarians were excluded from clinical trials targeting 

intensive BP control.  

The Work Group systematically reviewed evidence related to this recommendation. (80-82,86) 

Therefore, it is categorized as Reviewed, New-replaced. The Work Group’s confidence in the 

quality of the evidence was moderate. The benefits of targeting a SBP goal of <130 mmHg in the 

general population with HTN outweigh the potential harms, which include hypotension, syncope 

and acute kidney injury. Individual values and preferences vary somewhat; however, most agree 

that avoiding cardiovascular disease, especially stroke, is critical. Shared decision-making 

between providers and individuals with HTN, with considerations that strike a balance between 

risk and benefits of intensive BP lowering is important. Targeting a lower SBP goal usually 
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requires a higher number of antihypertensive drugs, which some people would prefer to avoid, 

and some are unwilling to take. Additionally, some individuals may not achieve the desired SBP 

goals without experiencing adverse drug reactions. During the patient focus group, concerns 

about polypharmacy and potential side effects of more intensive BP lowering were confirmed; 

however, everyone agreed that avoidance of stroke and cardiovascular disease would shift the 

balance toward lower SBP goals. Other considerations when treating to a lower SBP goal are the 

need for more frequent visits for titration and monitoring of side effects of antihypertensive drugs, 

which may increase resource utilization and contribute to the treatment burden of the individual. 

Thus, the Work Group decided upon a Strong for recommendation.  

Recommendation 

5. For individuals ≥30 years old with hypertension, we suggest treating to a target diastolic 

blood pressure goal of <90mmHg to reduce adverse cardiovascular outcomes, depending 

on patient characteristics and preferences. (See Recommendation 6)  

(Weak for | Reviewed, Amended) 

Discussion 

No new studies have addressed the benefits of lowering DBP to a goal of <90 mmHg to compare 

with higher targets since the publication of the 2020 VA/DOD HTN CPG. It is unlikely that such 

studies will be performed in the future because lowering SBP to a target of <130 mmHg was 

generally accompanied by a reduction in DBP to <90 mmHg. Therefore, the Work Group reviewed 

the evidence from the 2020 VA/DOD HTN CPG, which included 17 publications from 11 RCTs 

consisting of 59,304 participants.(87) Seven publications compared two different DBP targets, 

thus providing direct evidence for benefit or harm of different goals, while five publications 

compared treatment to a DBP target with an active drug compared to a placebo, and another five 

additional articles compared a DBP target to the usual care, thus providing indirect evidence for 

the question of treatment goals. Landmark studies, such as the Veterans Administration 

Cooperative Study Group on Antihypertensive Agents, the Hypertension Detection and Follow-up 

Program (HDFP), and the Medical Research Council (MRC) trial of treatment of mild HTN, as well 

as SR and meta-analysis by Saiz et al. (2018), all demonstrated substantial cardiovascular 

benefits by treating to a target DBP of <90 mmHg.(85,88-92) Eligibility for these studies differed 

somewhat, but all included patients 30 years of age or older. This recommendation may or may 

not apply to individuals aged 18 to 29, as clinical trials did not include patients younger than 30. 

However, it is unlikely that clinical trials will address HTN treatment and optimal DBP targets in 

younger adults, given the low prevalence of primary HTN in this group. The Work Group believes 

that younger adults with elevated DBP may also benefit from treatment. 

The Work Group systematically reviewed evidence related to this recommendation in the 

evidence review from the 2020 VA/DOD HTN CPG.(88) Therefore, it is categorized as Reviewed, 

Amended. The Work Group’s confidence in the quality of the evidence was low due to serious 

study limitations, indirect comparisons and imprecision. The benefits of targeting a DBP goal of 

<90 mmHg in the general population aged 30 and older with HTN outweigh the potential harms. 

Other considerations regarding this recommendation included the lack of data from patients under 

30 years, thus the specified age range. Therefore, the Work Group decided upon a Weak for 

recommendation.  
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Recommendation 

6. For individuals with hypertension, there is insufficient evidence to recommend for or 

against treating to a target diastolic blood pressure goal of <80 mmHg, versus a target of 

<90 mmHg.  

(Neither for nor against | Reviewed, New-added) 

Discussion 

Several recent guidelines on HTN, including the American College of Cardiology/American Heart 

Association 2025 CPG (11), recommend treating to a target of DBP <80 mmHg. The current CPG 

reviewed evidence from three SRs that compared DBP targets; two SRs (93,94) focused on 

general population with HTN and one SR (95) focused on older adults. Evidence from three RCTs 

in a 2020 SR by Baffour-Awuah et al. (2020) found no difference between groups with DBP <80 

mmHg vs. higher targets (<85 or <90 mmHg) for major cardiovascular events during 3.8 to 4.9 

years of follow-up. Three individual RCTs from a 2022 SR by Reboldi et al. (2022) demonstrated a 

19-26% risk reduction of myocardial infarction (MI) with DBP <80 mmHg, as compared with DBP 

80-89 mmHg. However, SRs by Arguedas et al. (2020) and Baffour-Awuah et al. (2020) analyze 

an overlapping (but not identical) set of RCTs and found no significant between-group difference 

in risk of MI, although effect sizes were similar in all three SRs.(93-95) Evidence from five RCTs in 

three SRs (93-95) found no difference in the risk of stroke between groups with DBP <80 mmHg 

as compared with DBP 80-89 mmHg during 3.8 to 5.3 years of follow-up. The total adverse events 

were only reported from one RCT in one SR and the risk was not increased; however, that study 

included a limited number of participants (N=338) and had a relatively short follow-up period (19 

months).(75)  

Sub-analysis of systolic versus diastolic BP treatment targets in Baffour-Awuah et al. (2020) 

showed that achieving lower SBP was significantly more effective in reducing the relative risk of 

cardiovascular events as compared with DBP. Although not reviewed as separate evidence, the 

mean achieved DBP in RCTs evaluating SBP goals <120 vs. <140 mmHg was below 80 mmHg in 

all treatment groups, suggesting that lower DBP is achievable in most individuals treated to a 

target SBP <130 mmHg and it is tolerated without increased untoward effects.(84,96,97)   

The Work Group systematically reviewed evidence related to this recommendation.(93-95) 

Therefore, it is categorized as Reviewed, New-added. The Work Group’s confidence in the quality 

of the evidence was low due to concerns with methodological quality of the included RCTs and 

wide confidence intervals (CIs) in the reported outcomes. There is inconsistent benefit of lowering 

DBP <80 mmHg as compared with higher targets, but also no apparent increase in adverse 

events. Most individuals in whom SBP is targeted to <130 mmHg will also achieve DBP targets of 

<80 mmHg. Thus, the Work Group decided upon a Neither for nor against recommendation.  

b. General Approaches to Hypertension Management 

Recommendation 

7. We suggest offering pharmacist-led medication management to achieve blood pressure 

goals.  

(Weak for | Reviewed, New-replaced) 
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Discussion 

This recommendation is intended for pharmacists in the clinic setting in both the VA and DOD, 

and not dispensing pharmacists. Pharmacist-led interventions have been effective in improving 

critical outcomes in hypertensive patients. Interventions evaluated during this evidence review 

include medication-focused interventions (medication initiation, adjustment, and 

recommendations to physicians) as well as sessions on adherence, lifestyle modification, blood 

pressure measurement, support for home blood pressure monitoring, and patient education. 

One SR by Mills et al. (2024) was identified for review in this CPG update.(51) Pharmacist-led 

interventions from 29 RCTs including 7,476 patients with hypertension demonstrated net 

changes in both SBP (-7.3 [95% CI, -9.1 to -5.6] mmHg) and DBP (-3.9 [95% CI, -5.2 to -2.5] 

mmHg) compared to usual care or minimal education.(51) Pairwise comparisons showed 

statistically greater reductions in BP with pharmacist-led interventions than with nurse-, 

physician-, or multiple-leader-led interventions.(51) Pharmacists' ability to titrate medications 

may partially explain the large net BP reduction observed in the reviewed trials. A smaller but 

still significant reduction in BP was seen after adjustment for implementation strategy (-6.4 [95% 

CI, -9.0 to -3.8] mmHg for SBP and -3.8 [95% CI, -6.2 to -1.4] mmHg for DBP), however, 

suggesting that BP lowering was not solely due to medication management.(51) Pharmacists’ 

expertise uniquely positions them to provide medication titration as well as effective counseling 

on other aspects of medication support, such as adherence and side effects, which are often 

barriers for patients.  

Structure, staffing, and resources vary between the Medical Home Model (DOD) and Patient 

Aligned Care Team Model (VA), as well as by treatment environment. Dedicated pharmacy staff 

for the interventions reviewed may be limited or unavailable in some facilities or locations, such 

as deployment settings. Focus group data indicated that patients highly value personalized 

treatment plans and finding medication(s) that are effective and minimize side effects. Access to 

a pharmacist at VA and DOD medical facilities for discussion of pharmacotherapy options 

and/or medication management was uncommon but desired by participants.  

The Work Group systematically reviewed evidence related to this recommendation.(51) 

Therefore, it is categorized as Reviewed, New-Replaced. The Work Group’s confidence in the 

quality of the evidence was low. The body of evidence had some limitations, such as difficulty 

masking those delivering the intervention or study participants. Some cluster trials did not enroll 

all study participants before randomization, and many older trials lacked prespecified statistical 

analysis plans. Additionally, the SR studies had modest sample sizes in some intervention-

delivery categories. Significant heterogeneity was observed across all comparisons. The 

benefits of improved SBP and DBP outweigh the potential harm; it should be noted that Mills et 

al. (2024) did not report adverse events.(51) Patient values and preferences vary somewhat. 

Some may prefer interventions less focused on medications, whereas others highly value 

pharmacists’ expertise in individualizing medication regimens to maximize effectiveness and 

minimize side effects. Thus, the Work Group decided upon a Weak For recommendation. The 

change from a Strong for in 2020 to a Weak for recommendation does not reflect evidence 

showing a smaller effect size, rather a stricter application of the GRADE methodology. 
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Recommendation 

8. We suggest offering nurse-led interventions as an option for blood pressure management. 

(Weak for | Reviewed, Not changed) 

Discussion 

Nurse-led interventions for the management of HTN encompass a wide variety of treatment 

approaches, including sessions for medication adherence, lifestyle modification, BP 

measurement, protocol-based medication adjustment, support for HBPM, education materials, 

personalized therapeutic plans, and goal setting. Mills et al. (2024) included 19 studies 

(n=9,453) which evaluated nurse-led interventions against usual care or minimal education and 

found reductions in SBP (-3.0 [95% CI, -4.2 to -1.9] mmHg) and DBP (-1.8 [95% CI, -2.6 to -1.0] 

mmHg).(51) In general, nurse-led interventions are well received by patients and most 

providers. Patients often appreciate nurse-led interventions for increased or more timely access 

to care and shorter wait times related to seeing a primary care provider. 

The Work Group systematically reviewed evidence related to this recommendation.(51) 

Therefore, it is categorized as Reviewed, Not changed. The Work Group’s confidence in the 

quality of the evidence was low. The body of evidence had some limitations, including difficulty 

masking those delivering the intervention or study participants; some cluster trials did not enroll 

all study participants before randomization, and many older trials lacked prespecified statistical 

analysis plans. Additionally, the SRs had modest sample sizes in some intervention-delivery 

categories. Significant heterogeneity was observed across all comparisons. The benefits of 

improved blood pressure outweigh the potential harms (none identified). Patient values and 

preferences vary somewhat. Interest and ability to modify lifestyle varies, as does receptiveness 

to medications; the nurse-led interventions reviewed for this update included components of 

both lifestyle and medication management. Additionally, some patients may prefer not to have 

additional healthcare appointments. The patient focus group did not explicitly discuss nurse-led 

interventions, but participants were enthusiastic about support options for lifestyle changes to 

improve blood pressure. The feasibility of implementing nurse-led interventions may vary based 

on local staffing resources. Other potential barriers include challenges with workload 

reimbursement and time limitations in clinic visits to provide health-coaching. Thus, the Work 

Group decided upon a Weak for recommendation. 

Recommendation 

9. We suggest offering registered dietitian-led nutrition interventions as an option for blood 

pressure management. 

(Weak for | Not reviewed, Not changed) 

Discussion 

New evidence for dietitian-led interventions was not reviewed as part of this CPG update. 

Evidence from the 2020 VA/DOD HTN CPG update found that registered dietitian-led nutrition 

interventions, such as counseling on sodium restriction, weight loss, and increasing 

consumption of fruits and vegetables, resulted in modest but statistically significant lowering of 

SBP and DBP in treated and untreated hypertensive individuals when compared to usual 
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care.(50) A systematic review by Reigel et al. (2018), which included 2,050 patients across 13 

RCTs, demonstrated that nutrition-based interventions resulted in lower SBP (MD -2.9 [95% CI, 

-4.0 to -1.7] mmHg) and lower DBP (-1.4 [95% CI, -2.1 to -0.6] mmHg) compared to usual 

care.(50) However, when studies were grouped based on whether the nutrition intervention was 

delivered by a registered dietitian versus other practitioners, the reduction in SBP was only 

significant for nutrition interventions with a registered dietitian and the effect size was larger (-

3.2 [95% CI, -4.1 to -2.3] mmHg). The greatest reductions in SBP were seen for dietitian-led 

nutrition interventions which included sodium restriction as one of the recommendations (-3.5 

[95% CI, -4.5 to -2.5] mmHg). Significant lowering of DBP (-1.4 [95% CI, -2.1 to -0.6] mmHg) 

was seen for nutrition interventions compared to usual care, with a larger reduction (-1.7 [95% 

CI, -2.4 to -1.0] mmHg) when the intervention included both a registered dietitian and sodium 

restriction.   
 
The Work Group did not systematically review new evidence related to this recommendation. 

Therefore, it is categorized as Not Reviewed, Not Changed. The Work Group’s confidence in 

the quality of the evidence was low. The body of evidence had some limitations including a lack 

of uniformity across trials (i.e., nature and duration of interventions and assessment of 

outcomes); however, 13 out of 15 studies showed moderate heterogeneity.(50) Riegel et al. 
(2018) also noted a lack of blinding of investigators, a lack of allocation concealment, and 

concerns about subgroup analysis due to the small number of studies without a registered 

dietitian. The benefits of modest improvement in SBP and DBP outweighed the potential harm 

of additional clinical appointments, which may be perceived as burdensome, but no harms were 

reported from nutritional interventions. The Work Group expects there is variation in both 

interest and ability to modify diet. Patient preferences vary somewhat, as some patients may be 

resistant to changing eating patterns or face geographical barriers, such as in food deserts or 

deployment settings, as well as financial barriers to accessing certain types of healthy foods. 

Others may have high levels of motivation to improve diet quality to reduce pill burden. Focus 

group participants expressed a strong desire for individualized care, with many preferring 

treatment plans that include education on dietary modification and other lifestyle changes, rather 

than relying solely on medications. Access to a registered dietitian and wait times may also vary 

at different facilities based on staffing and appointment availability. Working with a registered 

dietitian can provide individualized guidance on improving nutrition within these constraints, as 

well as factoring in personal and cultural food preferences. There is also the potential to improve 

other comorbidities with dietary modification. Thus, the Work Group decided upon a Weak for 

recommendation.   

Recommendation 

10. We suggest offering one or more of the following digital health technologies, as an adjunct 

to usual care to improve blood pressure control: 

• App or text-supported remote home blood pressure monitoring system, 

• Patient messaging, 

• Smartphone applications, 

• Web-based platforms for management. 

(Weak for | Reviewed, New-replaced) 



VA/DOD Clinical Practice Guideline for Diagnosis and Treatment of Hypertension in Primary Care 

 

August 2026 Page 40 of 123 

Discussion 

Evidence reviewed during this CPG update showed that digital telehealth interventions added to 

usual care protocols resulted in reductions of SBP variability. The strength of the evidence was 

low in favor of the additional digital health interventions as adjunct to usual care and aiding in 

the reduction of SBP. Digital health interventions, when integrated with standard care protocols, 

improved accessibility, engagement, and adherence. Continued monitoring, real-time feedback, 

and access to educational resources supported a more personalized care experience. Patients 

and healthcare providers may communicate through individual or group messaging and virtual 

audio-video platforms. Push notifications are also commonly used for reminders, including 

appointments and metric updates. 

Siopis et al. (2023)(98) conducted an SR and meta-analysis that synthesized data from 29 

RCTs consisting of 7,592 participants across 13 regions. The analysis evaluated effectiveness, 

reach, uptake, and feasibility of digital health interventions in adults with hypertension. Average 

reductions of -3.6 mmHg (SBP) and -2.5 mmHg (DBP) were observed. Individuals with chronic 

or complex hypertension saw larger reductions. Smartphone interventions showed the most 

statistically significant results, whereas short message service (SMS) and websites reached a 

larger audience and were more accessible.  

Kelly et al. (2025)(99) conducted a meta-analysis that synthesized data from 75 RCTs 

consisting of 106,261 participants. The analysis evaluated effectiveness of digital health 

interventions in adults with hypertension (n=79,035) and Type 2 diabetes mellitus (n=27,226). 

Reductions in SBP (average -4.9 mmHg) and DBP (average -2.0 mmHg) were observed along 

with modest secondary benefits related to Hemoglobin A1c (HbA1C) reduction (average -

0.42%) in pre-diabetic/diabetic individuals.(98,99) Interventions assessed included virtual 

clinics/consultations, online platforms, telephone applications, and telephone text messages. 

Kaihara et al. (2022)(52) conducted a systematic review and meta-analysis that synthesized 

data from 23 RCTs consisting of 5,743 participants across multiple regions related to home 

blood pressure telemonitoring (HBPT) systems with automatic data transmission. Average 

reductions of 6.0 mmHg for SBP and 2.4 mmHg for DBP were observed. Data transmission was 

achieved via BP data feedback programs, phone lines, Bluetooth, and smartphone applications. 

Some smartphone applications deployed a multi-disciplinary care model to include access to 

virtual nurses and pharmacists. Study duration ranged from 4 to 72 weeks, with an average 

duration of 27 weeks. The average completion rate for the included studies was 89.5%.(52)   

Motta-Yanac et al. (2025)(53) conducted an SR and meta-analysis that synthesized data from 

36 studies which included 26 RCTs consisting of 33,826 participants. The analysis evaluated 

effectiveness of digital health interventions (smartphone applications) in adults with 

hypertension. Average reductions of 1.6 mmHg in SBP and 0.6 mmHg in diastolic blood 

pressure were observed. Smartphone application interventions showed reductions in SBP (-1.9 

[-3.4 to -0.6] mmHg) and were a more effective delivery method than SMS and phones calls, 

which showed no impact.(53,98) 

The Work Group systematically reviewed evidence related to this 

recommendation.(52,53,98,99) Therefore, it is categorized as Reviewed, New-replaced. The 
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Work Group’s confidence in the quality of the evidence was low with the suggestion of modest 

overall benefit for SBP reduction when digital interventions are used adjunct to usual care. The 

body of evidence had some limitations, including lack of evaluation standardization, reporting, 

and masking bias. Some of the studies included in the SR demonstrated reductions in SBP 

when digital health interventions were added as adjunct to usual care. Statistical impact varied 

largely due to the variety of digital health interventions evaluated. The benefits of digital health 

technologies for hypertensive patients outweighed the potential harms, such as 

device/technology dependency and data inaccuracy due to calibration/user error. Patient values 

and preferences vary largely due to willingness to learn new technologies and some patients 

may desire not to use technology. Additional factors supporting a Weak for recommendation 

include acceptability, feasibility, equity, and subgroup considerations such as marketplace 

availability and end-user uptake. Availability of digital health interventions depends on what is 

offered by the treatment facility or nearby civilian institutions. The willingness of patients and 

providers to use digital health interventions and device-enabled features should be carefully 

assessed. Asynchronous and synchronous data collection, as well as device validation, should 

also be considered. Thus, the Work Group decided upon a Weak for recommendation. 

C. Pharmacological Interventions  

Recommendation 

11. For individuals with hypertension, we recommend a thiazide-type diuretic, dihydropyridine 

calcium channel blocker, or either an angiotensin-converting enzyme inhibitor or an 

angiotensin II receptor blocker, as primary pharmacologic therapy to reduce adverse 

cardiovascular outcomes.  

(Strong for | Reviewed, Amended) 

Discussion 

The effects of the various antihypertensive drug classes on reducing adverse cardiovascular 

outcomes, and not just differences in blood pressure lowering effect, were the focus for the 

recommendation in 2020 and reaffirmed for the 2026 update. The SR and meta-analysis of 50 

RCTs by Thomopoulos et al. (2015) was the key body of evidence reviewed in 2020 to 

recommend these four main drug classes as initial therapy for HTN.(100) Head-to-head 

comparisons of different antihypertensive drug classes were made for the critical and important 

outcomes. The components of the critical outcome from the SR included the composite of fatal 

or nonfatal stroke and coronary heart disease (CHD) events (coronary death and nonfatal MI), 

both with and without hospitalizations for heart failure. In patients with HTN, the SR found that 

angiotensin-converting enzyme inhibitors (ACEIs) were equivalent to angiotensin II receptor 

blockers (ARBs); ACEIs were equivalent to thiazide-type diuretics; and calcium channel 

blockers (CCBs) were equivalent to thiazide-type diuretics for composite cardiovascular 

outcomes. No significant differences in the critical outcome were found for the comparisons of 

ACEIs and CCBs or ARBs and CCBs; however, the conclusion about their equivalency could 

not be determined.(100) The evidence base for CCBs included several types of research: a mix 

of all CCBs; subclasses of CCBs (e.g., dihydropyridine [DHP] CCBs and non-dihydropyridine 

[non-DHP]); and long-acting formulations. Without literature reporting a head-to-head comparison, 

we did not have evidence for a recommendation specific to any particular sub-class of CCB. 
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Various formulations of CCBs, including long-acting CCBs (LA-CCBS), may have different 

effectiveness and safety profiles that prescribers should consider. 

Updated evidence identified during this review was restricted to comparative effectiveness 

studies and included two network meta-analyses (NMA), three SRs, and three RCTs. The 

comparisons varied in classes of drugs vs. individual drugs and the outcomes evaluated. In 

total, there is insufficient data to inform on a preference of one class of agents vs. another for 

primary pharmacologic therapy (e.g., ACEIs, ARBs, CCBs, or thiazide-type diuretic).There were 

an extensive number of comparisons that addressed various cardiovascular outcomes with 

some mixed results. Several comparisons found no differences in cardiovascular outcomes. 

Notable findings where differences were observed included that ACEIs, ARBs, and diuretics 

were superior to CCBs for heart failure (low quality evidence from two SRs)(101,102) and CCBs 

and diuretics were superior to ACEIs for stroke reduction (moderate quality evidence from two 

SRs and one NMA).(101-103) 

ACEIs and ARBs are not used concomitantly, due to well-recognized safety risks. 

Although the evidence did not support a recommendation, providers can consider beta blockers 

as an alternative to the four main antihypertensive classes for patients with compelling 

indications, including those with underlying CAD, following MI, and in heart failure with reduced 

ejection fraction. Patients who are intolerant to the four main antihypertensive drug classes may 

also consider a beta blocker. The Thomopoulos et al. (2015) SR found beta blockers were 

equivalent to ARBs for the composite cardiovascular outcomes and reported no significant 

difference between beta blockers and CCBs or thiazide-type diuretics.(100) There were no 

critical outcomes reported for beta blockers compared to ACEIs. Some important outcomes 

showed beta blockers were inferior to the other drug classes, particularly for stroke 

reduction.(100) The 2026 updated evidence review supports beta-blockers as an alternative 

agent rather than primary therapy. One SR by Zhu et al. (2021) found that CCBs were superior 

to beta-blockers for major adverse cardiovascular events (MACE), and stroke (both moderate 

quality evidence), as well as cardiovascular death (low quality evidence).(102) Two SRs 

(101,102) found that thiazides were superior to beta-blockers for cardiovascular events 

(moderate quality of evidence), and one NMA (55 RCTs)(103) showed that ACEIs were superior 

to beta-blockers for CV and all-cause mortality (low quality evidence). Beta blockers are not 

recommended as initial antihypertensive therapy, as the evidence is mixed as to whether there 

is a clear benefit in reducing cardiovascular events.   

The Work Group agreed on a Strong for recommendation due to the robust and extensive body 

of evidence from RCTs, meta-analyses, and SRs supporting use of four drug classes (e.g., 

thiazide-type diuretics, calcium channel blockers, angiotensin-converting enzyme inhibitors, and 

angiotensin II receptor blockers).(100-103) Therefore, it is considered a Reviewed, Amended 

recommendation, to clarify that the evidence base evaluated individual adverse cardiovascular 

outcomes as well as composite cardiovascular outcomes. The confidence in the quality of 

evidence was moderate, as the authors of the SR adjusted outcomes so that the blood pressure 

reductions in each drug class were similar.(100) This led to the conclusion that antihypertensive 

drugs from the same classes have the same blood pressure lowering effect, which may or may 

not be true. However, overall, the consensus of the Work Group was that the critical and 
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important outcome results supported that the four antihypertensive drug classes produced 

similar effects on reducing adverse cardiovascular events. Thomopoulos et al. (2015)(100) did 

not evaluate differences in adverse events, and the 2026 evidence review did not identify any 

relevant differences in adverse events. The Work Group concluded that the benefits of the 

reduction in adverse cardiovascular outcomes outweighed the harms, including the AEs 

associated with pharmacologic therapy (e.g., orthostatic hypotension, increases in serum 

creatinine, hyperkalemia, other metabolic concerns) along with other often-manageable side 

effects, and the risks associated with foregoing drug treatment. Although the four main drug 

classes for initial therapy were supported by the evidence, there is still some variation, as 

individual patients may show differences in personal choices, including tablet burden and 

frequency of medication administration. Additionally, patient-to-patient variation in tolerability of 

AEs can be a factor when choosing a particular antihypertensive drug class. This variability was 

also supported by the patient focus group, during which some of the patients indicated that 

providers focused on pharmacological therapies, rather than providing information and 

education on non-pharmacologic treatments. An important implication in terms of resource use 

is cost. Drug copayments for VA and TRICARE beneficiaries vary depending on factors such as 

dispensing venue (e.g., military treatment facilities versus mail order) and whether a generic 

versus branded formulation is dispensed. Cost may be less of an issue for active-duty 

personnel, who receive their medications at no cost. Thus, the Work Group decided upon a 

Strong for recommendation. 

Recommendation 

12. For individuals with hypertension 65 years and older, we suggest a thiazide-type diuretic to 

reduce adverse cardiovascular outcomes.  

(Weak for | Not reviewed, Amended) 

Discussion 

In hypertensive patients over the age of 65, treatment with a thiazide-type diuretic compared to 

other treatment options has been shown to reduce composite cardiovascular outcomes which 

included heart failure and stroke.(104) In this same meta-analysis (Thomopoulos et al. [2018]), 

beta-blockers were less effective than all other therapies. For patients over 65, there were no 

significant differences in composite outcomes between CCBs, ACEIs, and ARBs. It is important 

to note that the age of 65 is an arbitrary cut-off that was used in this single meta-analysis, thus 

resulting in a Weak for recommendation. Individual trials have used various age cut-offs for 

enrollment. Furthermore, this meta-analysis reported similar outcomes with an age cut-off of 60, 

compared to 65. Large RCTs are consistent with this recommendation, specifically ALLHAT, 

which is especially pertinent to VA/DOD providers due to the more than 7,000 Veterans 

included in the study.(105) Of note, ALLHAT enrolled patients age 55 and over and 

demonstrated improved CVD outcomes with chlorthalidone compared to amlodipine or lisinopril. 

Harms of thiazide-type diuretics versus other therapies were considered, but a meta-analysis of 

adverse events did not demonstrate any significant difference between thiazide-type diuretics 

and other therapies.(104) In general, the evidence supports the use of thiazide-type diuretics in 

older patients with HTN over other classes of medication.  
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While there is strong evidence that thiazide-type diuretics in general reduce composite 

cardiovascular outcomes, there is significant variability between agents in the thiazide-type 

diuretic class. The strongest trial evidence for improved CVD outcomes with thiazide-type 

diuretics involves chlorthalidone and indapamide, from ALLHAT(105) and the Hypertension in 

the Very Elderly Trial (HYVET)(106), respectively. In Avoiding Cardiovascular Events in 

Combination Therapy in Patients Living with Systolic Hypertension (ACCOMPLISH), the 

ACEI/CCB combination was favored over an ACEI/thiazide-type diuretic combination.(55) The 

dose and type of the thiazide-type diuretic in ACCOMPLISH (hydrochlorothiazide [HCTZ] 12.5-

25 mg/day) was lower than equipotent doses of chlorthalidone or indapamide. For initial or add-

on treatment of HTN, chlorthalidone and indapamide result in more substantial decreases in 

blood pressure compared to low doses of HCTZ (12.5-25 mg/day). However, when 

chlorthalidone and HCTZ are used in equipotent doses (12.5-25 mg of chlorthalidone compared 

to  25-50mg of HCTZ), there were no differences in blood pressure control and cardiovascular 

outcomes.(107) Patient preferences may vary based on the requirement for laboratory 

monitoring with thiazide-type medications.  

Although not included in the evidence review, the authors of a recent (Musini et al. [2025]) 

systematic review of composite cardiovascular outcomes in over 29,000 hypertensive 

individuals 60 years and older found that there was no new evidence since their previous review 

in 2019. composite cardiovascular outcomes more than other classes of antihypertensive 

agents.(108) An additional pragmatic clinical trial published in 2022 found no differences in 

cardiovascular outcomes among over 13,500 VA participants who were 65 years or older taking 

hydrochlorothiazide in a dose of at least 25 mg. They were then randomized to continue 

hydrochlorothiazide vs. a comparable number of participants were randomized to a 

pharmacologically equivalent dose (12.5 or 25 mg daily) of chlorthalidone.(107) 95% were on 

the lower doses of HCTZ (25 mg daily) or chlorthalidone (12.5 mg daily). 

The Work Group systematically reviewed evidence related to this recommendation from the 

2014 VA/DOD Hypertension CPG.(104,105) Therefore, it is categorized as Not reviewed, 

Amended. The Work Group’s confidence in the quality of the evidence was moderate. The 

benefits outweigh the potential harm due to cardiovascular risk and blood pressure reduction, 

although there could be side effects from the medications. Patient values and preferences vary 

somewhat, because some patients may find the potential side effects to be intolerable, such as 

edema. Other implications include feasibility, acceptability, and subgroup considerations due to 

VA/DOD formulary considerations. Thus, the Work Group decided upon a Weak for 

recommendation. 

Recommendation 

13. For individuals on maximally tolerated triple therapy (i.e., a thiazide-type diuretic; calcium 

channel blockers; and angiotensin-converting enzyme inhibitor or angiotensin II receptor 

blocker), who have not achieved blood pressure control, we suggest adding 

spironolactone or amiloride. 

(Weak for | Reviewed, Amended) 
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Discussion 

The mineralocorticoid receptor antagonist (MRA) spironolactone more effectively reduces SBP 

and DBP compared to placebo and alternative antihypertensive agents (see below) when added 

as the fourth agent to the treatment regimen of patients with resistant HTN (RHTN). More 

specifically, in the PATHWAY 2 randomized controlled trial (n=335), spironolactone was 

significantly more effective than bisoprolol, doxazosin, and placebo in RHTN patients, reducing 

home SBP by 8.8 mmHg more than placebo, and 4.3 mmHg more than the other two active 

drugs. Nearly 60% in the spironolactone arm achieved their target BP compared to 40% in the 

other two active agent arms.(109) These findings are supported by a meta-analysis that 

included 24 RCTs consisting of 3,458 patients with RHTN, which compared 12 active 

pharmacologic or interventional treatments for RHTN to one another or placebo/sham.(110) 

Fourteen of the RCTs reported on pharmacologic interventions. In all pharmacologic 

comparisons, spironolactone was the only agent that showed a statistically significant reduction 

in blood pressure over other agents (e.g., guanfacine).    

In the recent SPARE randomized controlled trial from Korea (n=118), amiloride (an epithelial 

sodium channel blocker) was noninferior to spironolactone for lowering both SBP and 

DBP.(109,111) As such, amiloride may be considered as an effective alternative to 

spironolactone with the benefit of avoiding adverse effects of gynecomastia and mastodynia. 

Eplerenone (a more selective MRA) is another alternative with lower risk of side effects, 

although this was not part of our evidence review since there are no randomized trials in 

patients with RHTN comparing eplerenone to spironolactone. From a safety perspective, 

spironolactone, eplerenone, and amiloride all consistently resulted in a modest increase in 

serum potassium, which requires monitoring, particularly at the start of therapy or after dose 

titration. 

Compared with spironolactone, the addition of other antihypertensive drugs to the three-drug 

regimen of patients with RHTN were less effective in reducing blood pressure (e.g., beta-

blockers and alpha blockers).(109) There is very limited, older data supporting the use of central 

sympatholytic drugs (clonidine, guanfacine) and vasodilators (hydralazine, minoxidil); therefore, 

these should only be used if all prior medication classes cannot be used or tolerated, or provide 

an inadequate blood pressure response.(112) 

In patients with a history of hyperkalemia and diminished renal function, spironolactone, 

amiloride, and eplerenone should be used cautiously and with frequent monitoring of potassium 

and renal function (within one week of initiation). It should be used with extreme caution in 

patients with an estimated glomerular filtration rate (eGFR) less than 45 ml/min/1.73m2 or a 

serum potassium of 5 millimole (mmol)/liter or greater. Since spironolactone has both 

antiandrogenic and endocrine effects, it should also be used cautiously in patients with 

menstrual irregularities, mastodynia, gynecomastia, or sexual dysfunction. Regardless of 

baseline risk, patients should be informed of and monitored for potential anti-androgenic side 

effects (e.g., gynecomastia in 5-10% of cases). Should intolerable side effects arise, alternative 

non-inferior agents should be offered with lower risks of gynecomastia or sexual dysfunction. 

Before adding a fourth drug to the treatment regimen, medication adherence and the feasibility 

of required laboratory monitoring should be assessed. Single-pill combination medication 
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(SPCM) may improve adherence. Cost and access concerns should also be considered when 

prescribing new agents versus generic options. Particularly if medication adherence is a 

concern, the risks/benefits of non-pharmacologic therapies (e.g., low sodium, diet, exercise, 

renal denervation) should be discussed with each patient through a shared decision-making 

process. Spironolactone interferes with tests that assess for hyperaldosteronism, a secondary 

form of HTN, so initiation should be postponed at least four weeks if such tests are anticipated 

but not yet completed. 

If spironolactone or amiloride or other alternatives are not tolerated or cannot provide an 

adequate response in blood pressure, there are recent randomized trials supporting the use of 

newer agents for RHTN. Aprocitentan, an endothelin receptor antagonist, was evaluated in the 

PRECISION trial (n=730), which demonstrated modest efficacy compared to placebo (placebo-

adjusted drop [25 mg dose] of 3.7 mmHg office SBP and 5.9 mmHg 24h ABPM at four weeks, 

with sustained effect at 48 weeks); it has not yet been compared in head-to-head trials with 

other alternative agents, and hence its overall place in therapy is unclear.(113) Novel 

aldosterone synthase inhibitors (ASI) have also demonstrated efficacy compared to placebo and 

may offer an alternative to other fourth-line agents. To date, baxdrostat is the only ASI that has 

received Food and Drug Administration (FDA) approval. (114) Patients should be cautioned 

about side effects for both agents.(115) 

The Work Group systematically reviewed evidence related to this 

recommendation.(110,111,114) Therefore, it is categorized as Reviewed, Amended. The Work 

Group’s confidence in the quality of the evidence was low. The body of evidence had some 

limitations including limited sample sizes, mostly indirect comparisons, and a limited number of 

randomized trials. The benefits of once-daily spironolactone outweigh the potential harm of 

adverse events when the patient with RHTN is chosen carefully and monitored closely as 

therapy is initiated. Amiloride is a potassium-sparing diuretic that can be considered as an 

alternative to spironolactone, although it must also be used cautiously in those at risk for 

hyperkalemia, and potassium should be monitored. Patient values and preferences vary 

somewhat, because some patients prefer non-invasive treatments, while others may find the 

burden of a fourth antihypertensive agent and its potential side effects to be intolerable. Thus, 

the Work Group decided upon a Weak for recommendation. 
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Recommendation 

14. For initiation of pharmacological hypertension treatment, there is insufficient evidence to 

recommend starting combination therapy over monotherapy with sequential addition of 

another medication to reduce adverse cardiovascular outcomes.  

(Neither for nor against | Reviewed, Amended) 

Discussion 

For the treatment of hypertension, there is insufficient evidence to recommend for or against 

initiating SPCM over initiating monotherapy with the sequential addition of another medication 

and titrating to effect, particularly in the VA/DOD population using medications that are first-line 

and FDA-approved. This recommendation differs from other recommendations (i.e., ACC/AHA). 

The systematic evidence review conducted for this CPG update did not identify any studies that 

met inclusion criteria; for example, the QUARTET study (116) utilized beta blockers as part of 

the multi-drug combination, a drug not considered first-line therapy. Neither the MacDonald et 

al. (2017)(117) nor the Wang et al. (2023)(118) studies compared SPCM directly to 

monotherapy with sequential addition of medications in the comparator arm. Therefore, these 

studies could not be included in the evidence review for this VA/DOD guideline, despite SPCM 

showing benefits for more rapid achievement of blood pressure goals. Providers and patients, 

after shared discussion, including careful consideration of both potential advantages of lower-

dose combination pills (i.e., reduction in the number of pills taken, a simplified regimen, 

reduction in follow-up visits, increase in adherence and persistence, lower side effect profile, 

reduction in clinical inertia, reduction in co-payments and possible increase in positive 

outcomes) and potential disadvantages (i.e., not using medications in the doses found to reduce 

adverse cardiovascular events in randomized trials) and shared decision making, may decide to 

consider single pill combination therapy as initial HTN therapy.   

After systematically reviewing evidence related to the recommendation, the Work Group’s 

recommendation was characterized as Reviewed, Amended.(116-118) The body of evidence 

had limitations including the lack of studies with proper comparators, study design (i.e., no 

comparisons of initiating combination therapy versus initiating monotherapy with sequential 

addition of additional drugs), use of non-VA/DOD populations and use of non-FDA approved 

medications. The confidence in the quality of evidence was very low. Potential benefits 

(improved adherence, possible morbidity and mortality benefit) were largely balanced with 

potential harm (general applicability, mildly hypertensive patients requiring therapy, potential for 

longer duration of non-optimally treated hypertension with stepped care). With respect to patient 

values and preferences, while studies show that in general, patients will adhere more to single 

pill therapy than multiple pill therapy, this selection should be tailored to specific patient 

characteristics such as severity of HTN, feasibility of follow-up frequency, and fear of possible 

side effects. Some patients may prefer reducing the number of pills, but multi-drug fixed dose 

single pill combinations may not be available locally. Because this is a Reviewed, Amended 

recommendation, the Work Group systematically searched for evidence related to the 

recommendation in the evidence review conducted as part of this guideline update; however, no 

evidence met inclusion criteria. Therefore, this recommendation is based on evidence cited in 

the 2014 VA/DOD HTN CPG and is Neither for nor against.   
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D. Lifestyle Interventions  

a. Weight Reduction 

Recommendation 

15. For individuals with hypertension and co-occurring overweight/obesity, we suggest weight 

loss to lower blood pressure. (See VA/DOD CPG for Management of Overweight/Obesity) 

(Weak for | Reviewed, Amended) 

Discussion 

Yang et al. (2023) in a SR and MA assessed the effect of weight loss on SBP and DBP in patients 

who have overweight/obesity.(49) The SR and MA included studies in which patients who had 

overweight/obesity were treated with surgery, medications, or lifestyle interventions (behavior 

change, nutrition, and physical activity to promote weight loss). They found that SBP and DBP 

significantly decreased by 5.9 mmHg (95% CI, 3.5-8.0) and 3.4 mmHg (95% CI, 1.9-4.8), 

respectively, when patients experienced a mean reduction in body mass index (BMI) of 2.3 kg/m2. 

When BMI was decreased by 4.1 kg/m2, SBP and DBP further decreased by 6.8 mmHg (95% CI, 

5.2-8.1) and 3.7 mmHg (95% CI, 2.0-5.2), respectively. Overall, they found that reductions in BP 

in patients who had overweight/obesity were more pronounced when their BMI decreased by 

three or more kg/m2. Two other SRs by Basile et al. (2025)(119) and Sibenhofer et al. (2021)(120) 

also demonstrated that when patients who have overweight/obesity lose weight with medications, 

SBP and DBP decrease significantly.  

The Work Group systematically reviewed evidence related to this recommendation.(49,119,120) 

Therefore, it is categorized as Reviewed, Amended. The Work Group’s confidence in the quality 

of the evidence was very low. The body of evidence had significant limitations including high 

heterogeneity, selection bias, and failure to separate medical interventions (weight loss 

medication vs. surgery).(49) The benefits of weight loss outweighed the potential harms, as 

weight loss results in reduction of other morbidities and mortality. Patient values and preferences 

varied largely because some patients may prefer less invasive methods to lose weight, while 

others are unable to successfully lose weight through behavior change, nutrition, and physical 

activity. Some patients also may not qualify for certain medications or surgeries. The Work Group 

considered other factors such as equity, feasibility, acceptability, and subgroup considerations 

when forming this recommendation. While behavior change, nutrition, and physical activity are not 

limited by insurance coverage, some patients may live in areas where access to healthy foods 

and outdoor space is limited. Medical deserts also pose barriers for some patients to access 

specialists such as surgeons and therefore may necessitate utilizing other options such as 

medications for weight loss. Furthermore, for military readiness, Service members may not be 

eligible for certain medications or procedures. Thus, the Work Group decided upon a Weak for 

recommendation. 

Recommendation 

16. In individuals with hypertension and co-occurring overweight/obesity, we recommend 

Glucagon-like Peptide 1 (GLP-1) receptor agonist-based medications for weight loss and 

lowering blood pressure. (See VA/DOD CPG for Management of Overweight/Obesity) 

(Strong for | Reviewed, New-replaced) 
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Discussion 

Basile et al. (2025) in an SR and meta-analysis reported that patients who had overweight or 

obesity experienced higher weight loss and associated reduction in SBP and DBP when given 

Glucagon-like Peptide 1 receptor agonist (GLP-1 RA)-related medications compared to patients 

given placebo treatment.(119) The study included 82 RCTs (n=80,940) that assessed changes in 

SBP in addition to weight loss and 75 RCTs (n=72,781) that assessed changes in DBP. Patients 

who received GLP-1 RA-related medications experienced reduction in SBP by 3.4 mmHg and 

DBP by 0.9 mmHg. A greater reduction in weight was significantly associated with a greater 

reduction in BP. Subgroup analysis was also performed to compare single agonist GLP-1 RA-

related medications to dual agonists and triple agonists. The authors found that the most 

significant reduction in BP was associated with dual agonists (SBP -5.1 mmHg; DBP -1.8 mmHg) 

and triple agonists (SBP -6.6 mmHg; DBP -2.1 mmHg). The strength of the evidence was rated as 

moderate.  

The Work Group systematically reviewed evidence related to this recommendation.(119) 

Therefore, it is categorized as Reviewed, New-replaced. The Work Group’s confidence in the 

quality of the evidence was moderate. The body of evidence had some limitations including very 

high heterogeneity due to studies with smaller sample sizes being included in the analyses. The 

included studies also lacked long-term follow-up (median follow-up was eight months). The lowest 

body mass index for inclusion into GLP-1 RA studies was 27. These drugs were investigated 

primarily for diabetes control and/or weight loss, and blood pressure reduction was an added 

benefit in secondary analyses. The benefits of utilizing GLP-1 RA-related medications for weight 

loss and BP reduction outweigh the potential harms. The benefits seen include improved sleep 

quality in those with sleep apnea, control of diabetes, and overall positive cardiovascular effects. 

The harms include possible extreme weight loss and disordered eating in some patients resulting 

in muscle wasting, particularly when protein intake is low or decreases, and when patients are 

unable to maintain adequate resistance and strength training. There are also known 

gastrointestinal (GI) side effects such as nausea, diarrhea, constipation, and poor appetite. 

Patient values and preferences varied somewhat because some patients may prefer less invasive 

methods to achieve weight loss, while others have attempted lifestyle modifications with no 

success. In recommending GLP-1 RA-related medications as a means to lose weight with 

resultant blood pressure decrease, the Work Group considered patient acceptability, equity, 

subgroup considerations, and feasibility. GLP-1 RA medications are very popular among patients 

who have overweight or obesity and wish to lose weight efficiently. The effectiveness of these 

medications in helping patients lose weight has been widely publicized. However, insurance 

coverage for these medications, which are not available in generic versions, require pre-

authorization in the VA and DOD. Pre-authorization for insurance coverage of GLP-1 RAs often 

requires a documented trial of lifestyle modifications and trial of other weight-loss medications. 

Some patients end up paying out of pocket for access to these medications as a result. GLP-1 RA 

medications are also not covered under plans like TRICARE for Life, which are utilized by military 

retirees and their spouses. As for subgroup considerations, these medications are not 

recommended for pregnant persons and may impact military readiness if not appropriately titrated. 

In older patients and those with physical limitations, loss of muscle mass may increase morbidity 

and mortality by leading to osteoporosis, falls, and subsequent bone fractures. Serious 
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consideration should be given to consulting nutrition and physical therapy and to encourage 

physical activity when prescribing GLP-1 RAs in elderly patients. Furthermore, injectable GLP-1 

RA medications require refrigeration, which may not be available to Service members who 

frequently train in the field or who are on deployment. For Service members who need to deploy, 

a waiver is also required. Thus, the Work Group decided upon a Strong for recommendation. 

Recommendation 

17. In select individuals with hypertension and co-occurring obesity, we suggest referral for 

evaluation for bariatric surgery for weight loss and lowering blood pressure, depending on 

patient characteristics and preferences. (See VA/DOD CPG for Management of 

Overweight/Obesity)  

(Weak for | Reviewed, Amended) 

Discussion 

Wang et al. (2021) conducted a systematic review of 19 RCTs and one SR on the effects of 

weight loss through surgery on blood pressure reduction in patients who had hypertension and co-

occurring obesity.(121) The SR demonstrated that patients with mean BMI ranging from 29-56 

who underwent bariatric surgery experienced a reduction in SBP by 3.9 mmHg (weighted mean 

difference[WMD]), DBP by 2.8 mmHg (WMD), and antihypertensive medication use when 

compared to patients with obesity who received non-surgical interventions (lifestyle modification 

and/or medications) to achieve weight loss. Surgical interventions assessed included laparoscopic 

adjustable gastric banding, Roux-en-Y gastric bypass, sleeve gastrectomy, biliopancreatic 

diversion with duodenal switch, vertical banded gastroplasty, and duodenal-jejunal bypass liner. 

Patients with obesity who underwent Roux-en-Y gastric bypass experienced the most significant 

reduction in BP in addition to successful weight loss. Non-surgical treatments for obesity, which 

were used as comparators, included dieting, weight reducing medications, and behavioral 

therapy. The evidence base included GLP-1 RAs available within the inclusion dates March 1, 

2019, to November 12, 2025, such as exenatide, were compared against surgical intervention in 

two studies, metformin in one study, and orlistat or sibutramine in three studies. The strength of 

the evidence from this SR was moderate in favor of surgical intervention in achieving weight loss 

to lower BP.  

The Work Group systematically reviewed evidence related to this recommendation.(121)  

Therefore, it is categorized as Reviewed, Amended. The Work Group’s confidence in the quality 

of the evidence was moderate. The body of evidence had some limitations including reporting and 

attrition bias. The trials were designed as a means for weight loss and reduction in blood pressure 

was an added benefit in secondary analyses. Some of the studies included in the systematic 

review did not demonstrate a change in blood pressure despite weight loss, and others had high 

rates of attrition and loss to follow-up. The benefits of bariatric surgery for weight loss to lower 

blood pressure slightly outweighed the potential harms, such as post-operative complications and 

long-term effects of surgery to include malnutrition. Patient values and preferences varied largely 

because some patients prefer non-invasive treatments while others prefer not to take medications 

long-term. Other implications that support a Weak for recommendation include equity, 

acceptability, feasibility, and subgroup considerations. Surgery may not be available at all 

VA/DOD sites with availability dependent on whether bariatric surgery is offered by the treatment 
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facility or at nearby civilian institutions. Some military hospitals are in rural areas where surgeon 

capacity is limited. Additionally, patients who do not meet criteria for obesity are not eligible for 

bariatric surgery as a treatment for weight loss, and Service members are not eligible for bariatric 

surgery with regard to medical retention standards. Thus, the Work Group decided upon a Weak 

for recommendation. 

Recommendation 

18. In individuals with hypertension and co-occurring overweight/obesity, there is insufficient 

evidence to recommend for or against orlistat or phentermine/topiramate for weight loss 

and lowering blood pressure. (See VA/DOD CPG for Management of Overweight/Obesity) 

(Neither for nor against | Reviewed, New-replaced) 

Discussion 

The evidence for this recommendation came from a Cochrane Review by Siebenhofer et al. 

(2021)(120), which assessed for weight loss and BP reduction in patients using orlistat and 

phentermine/topiramate. The authors found that patients taking orlistat or phentermine/topiramate 

for weight loss also experienced reductions in SBP and DBP compared to those treated with 

placebo. One SR included in the study assessed findings from four RCTs on orlistat. The median 

reduction in SBP and DBP were statistically significant, but very modest at 2.7 mmHg and 2.0 

mmHg, respectively. However, based on the 2025 VA/DOD Clinical Practice Guideline for The 

Management of Adult Overweight and Obesity, orlistat treatment did not lead to a clinically 

significant difference in weight loss compared to lifestyle interventions, leading to a Neither for nor 

against recommendation.(122) As for phentermine/topiramate, one RCT from one SR 

demonstrated median reductions in SBP and DBP of 2.0 mmHg and 1.3 mmHg, respectively, for 

low-dose treatment, and 4.2 mmHg and 2.0 mmHg, respectively, for high-dose treatment. While 

the 2025 Clinical Practice Guideline for the Management of Adult Overweight and Obesity made a 

treatment for weight loss, the evidence was rated as low. 

The Work Group also reviewed evidence regarding treatment of overweight/obesity with 

naltrexone/bupropion. While patients in the study experienced a reduction in weight, they did not 

experience any reduction in BP.(120) Thus, the Work Group did not develop any 

recommendations for use of this medication combination in this CPG.  

The Work Group systematically reviewed evidence related to this recommendation.(120) 

Therefore, it is categorized as Reviewed, Amended. The Work Group’s confidence in the quality 

of the evidence was low. The body of evidence had some limitations including bias, imprecision, 

smaller sample sizes, inconsistent blinding across studies, and lack of long-term outcomes due to 

attrition bias. The benefits of utilizing these two medications for weight loss and lowering BP are 

balanced with the potential harms. Another benefit seen includes overall positive cardiovascular 

effects. The harms include GI side effects that may result in frequent loose stools and loss of 

electrolytes for orlistat. For the DOD, such side effects are undesirable for Service members 

training in the field or on deployment and may interfere with maintaining physical fitness. 

Phentermine/topiramate is associated with emergent cardiovascular events, in a dose-response 

manner with higher doses increasing risk compared to placebo.(120,123) Phentermine/topiramate 

also carries twice the risk of suicide compared to placebo.(124) Patient values and preferences 
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varied somewhat, because some patients may prefer less invasive methods to achieve weight 

loss while others have attempted lifestyle modifications with no success. Patients may be willing 

to trial phentermine/topiramate as a steppingstone to obtaining insurance authorization and 

coverage for new medications (GLP-1 RAs). Orlistat and phentermine/topiramate are used to treat 

overweight/obesity and the evidence was deemed low from the VA/DOD Obesity/Overweight 

Clinical Practice Guideline. Reductions in blood pressure would be an indirect outcome of 

effective weight loss. The Work Group considered the following implications: patient acceptability, 

equity, and subgroup considerations. Medications such as orlistat and phentermine/topiramate 

have not been as widely accepted and preferred by patients due to their more extensive and 

undesirable side effect profile compared to effectiveness in promoting weight loss when equated 

to newer weight loss medications such as GLP-1 RAs. They are also not recommended for 

patients with certain kidney, heart, and liver conditions. Additionally, the combination of 

phentermine and topiramate is not recommended for patients at risk of suicide or for pregnant 

persons. There is also a requirement for women of childbearing age who take 

phentermine/topiramate to undergo frequent pregnancy testing. These medications are more 

accessible, as they are typically cheaper and covered by insurance policies for both the VA and 

DOD, and do not require insurance pre-authorization. However, pharmacies that want to dispense 

phentermine/topiramate (Qsymia®) must be enrolled in Qsymia Risk Evaluation and Mitigation 

Strategy (REMS) program to be authorized to dispense the medication. Not all military treatment 

facilities are enrolled in this program, which means patients will have a copay if they obtain the 

medication through civilian pharmacies or the Tricare Mail-order Pharmacy. Thus, the Work Group 

decided upon a Neither for nor against recommendation. 

 b. Dietary Modifications  

Recommendation 

19. We recommend a combination of a healthy low-sodium diet with less than 2,300 mg/day of 

sodium and physical activity greater than 120 minutes/week to improve blood pressure 

control.  

(Strong for | Reviewed, New-added) 

Discussion 

The evidence in support of this recommendation explored combinations of lifestyle interventions to 

improve blood pressure. The strongest evidence supported a combination of a low sodium diet 

with sodium less than 2,300 mg/day and physical activity ranging from low intensity (such as 

walking and yoga) to moderate/high intensity aerobic exercise (such as biking and group exercise 

programs) to improve blood pressure. Evidence also supported the addition of resistance training 

in combination with diet and aerobic exercise as an all-inclusive approach to  a healthy lifestyle to 

improve blood pressure.   

The current evidence aligned with the previous 2020 VA/DOD HTN CPG, noting that aerobic and 

resistance exercise interventions, both individually and in combination, have been shown to 

reduce blood pressure. The evidence reviewed included one SR and nine RCTs. All study 

participants had HTN. The authors used a variety of lifestyle interventions (LSI) including diet, 

physical activity (PA), Cognitive Behavioral Therapy (CBT), and mindfulness. The use of the 

Dietary Approaches to Stop Hypertension (DASH) diet and physical activity was the most 
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common combination. All but one of the research studies including the combination of a low 

sodium diet and physical activity showed reductions in blood pressure. The one study that did not 

show a reduction in blood pressure also had participants with the least amount of physical activity. 

Combinations of a low sodium diet and CBT did show reductions in blood pressure. The 

combination of a low sodium diet and mindfulness did not show significant changes in blood 

pressure, the strength of evidence for this was moderate.  

Krishnamoorthy et al. (2023)(47) conducted a SR of 14 RCTs on the effects of healthy diet (HD) 

and physical activity (PA) vs. usual care that showed a reduction in both SBP and DBP. RCTs by 

Unda Villafuerte et al. (2024)(125), Blumenthal et al. (2021)(126), Hinderliter et al. (2021)(127), 

and Sayon-Orea et al. (2019)(128) all noted an improvement in SBP compared to the control 

group. Unda Villafuerte et al. (2024)(125), Blumenthal et al. (2021)(126), and Hinderliter et al. 

2021(126) were all able to demonstrate a significant improvement in DBP for subjects receiving 

multicomponent lifestyle interventions vs. usual care. 

PA in the current research reviewed varied in amount, type, and intensity. The 2020 VA/DOD 

HTN CPG concluded that “aerobic and resistance exercise interventions, both individually and in 

combination, have been shown to reduce blood pressure.”(129) We recommend including 

resistance training into PA recommendations along with aerobic exercise to improve blood 

pressure control. An umbrella review by Pescatello et al. (2021)(48) demonstrated that 

participating in PA reduced blood pressure among adults with HTN as well as those with normal 

BP, and those that were diagnosed with pre-hypertension. The umbrella review comprised 15 

meta-analyses that assessed PA in adults with HTN, six of which found the greatest reduction in 

BP occurred in adults with diagnosed hypertension. PA included low- to vigorous-intensity 

activities. Five MAs assessed aerobic exercise, three MAs assessed resistance training, and one 

MA assessed combined aerobic and resistance training and its effects on BP. PA was shown to 

reduce systolic BP by 5 to 17 mmHg (in 13 studies) and diastolic BP by 2 to 10 mmHg (in 14 

studies) compared to no PA. By category: aerobic exercise reduced SBP by 8.3 mmHg and 5.2 

mmHg on average (5 MAs); resistance training reduced SBP by 5.3 mmHg and 5.2 mmHg on 

average (3 MAs); aerobic and resistance training together reduced SBP by 5.3 mmHg and DBP 

by 5.6 mmHg (1 MA). The strength of the evidence was rated as very low for PA alone. HTN is the 

leading modifiable risk factor for atherosclerotic cardiovascular disease (ASCVD) morbidity in the 

U.S., and PA and HD provide improved mood, mental health, sleep and overall well-being. PA 

>120 min/week at some intensity level, either low impact, moderate, high or a combination of 

intensities with resistance training, was achievable regardless of conditioning level. PA would also 

increase military readiness in our Service members. 

DASH diet with group CBT (126) led to significant improvement in SBP compared to usual care 

control, mean change for intervention at four months: 16.1 (95% CI, -13.0 to 19.2), mean change 

for control: -3.4; (95% CI, -0.4 to -6.4); p<0.001. Throughout the evidence, the DASH diet was 

most effective for reducing sodium intake.  It is recommended that the provider and patients work 

through shared decision making to include diet and PA recommendations, and to include the 

optional referral to a dietitian to support diet education. DASH or DASH + CBT led to greater 

reduction in 10-year risk of CVD events and lifetime risk of CV death compared to usual care but 

did not differ from one another. One SR (47) reported significant SBP improvement compared to 

usual care control in an MA with 6 RCTs: MD: -9.9 (95% CI, -13.3 to -6.4); p<0.05. RCTs by Unda 
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Villafuerte et al. (2024)(p<0.001)(125), Blumenthal et al. (2021)(p=0.005)(126), and Sayon-Orea 

et al. (2019)(p<0.001)(128) all reported significant decreases in SBP for diet + exercise compared 

to control. 

Several organizations recommend or suggest targets for daily sodium intake. The AHA 

recommends no more than 2,300 mg of sodium a day. Both the AHA and the ACC recommend 

the ideal limit is no more than 1,500 mg/day for most adults, especially for those with high blood 

pressure. However, sodium intake lower than 2,300 mg/day may be harmful for patients with heart 

failure.(130) Notably, sodium restriction can result in poor dietary quality with inadequate 

macronutrient and micronutrient intake which has been associated with clinical instability. The 

ACC does not endorse a specific sodium threshold for heart failure patients and instead uses the 

language of “avoiding excessive sodium intake” rather than prescribing a strict numerical target. 

The average daily sodium intake in the U.S. is over 3,400 mg/day excluding table salt, well above 

this guideline’s recommendation of 2,300 mg/day.(131) Disagreement regarding the exact cut-

point at which risks outweigh benefits should not distract from a unified public health message that 

a reduction in sodium intake from current levels is desirable. Benefits of sodium reduction and PA 

included improvements in CVD biomarkers, mood, insulin sensitivity, and other comorbidities. A 

combination of a healthy lifestyle and group physical activities also reduced loneliness in patients 

who participated in group physical activities and is a key proponent in supporting activity duty 

readiness.  

The Work Group systematically reviewed evidence related to this recommendation.(47,125) 

Therefore, it is categorized as Reviewed, New added. The Work Group’s confidence in the quality 

of the evidence was moderate. The body of evidence had some limitations including 

randomization inconsistencies, allocation concealment and blinding of patients, standardization of 

study personnel and assessors, lack of intention-to-treat analysis and high attrition. There were 

also limitations with broad sampling that included patients with normal BP, pre-hypertension, and 

hypertension.(48) The studies included in this umbrella review also did not uniformly stratify data 

by age, sex, socioeconomic status, intensity/duration/frequency of exercise nor body mass index, 

all of which could be effect modifiers. The previous related recommendations in 2014 and 2020 

noted the benefits of improved SBP, DBP and comorbidities from a low-sodium diet with PA, as 

well as benefits to readiness of active-duty personnel, which outweigh the potential harm. A risk of 

participating in PA is musculoskeletal injury if patients are deconditioned and begin higher 

intensity activities too quickly. Additionally, risk of sodium reduction is potentially harmful to 

cardiovascular outcomes if intake is reduced to below recommended levels. However, some 

patients may dislike a low-sodium diet and/or dislike or have limited ability to exercise, so the 

Work Group determined that there is some variation in patient values and preferences with 

regards to participating in PA. Participating in PA requires time commitment, which may not be 

feasible for patients with multiple jobs or family obligations. Patients with disabilities and certain 

medical conditions may also be limited in their ability to participate in PA. Findings from the 

VA/DOD patient focus group concluded that participants desire alternatives to medications. They 

value an individualized approach to the treatment of their hypertension and would prefer to focus 

on LSIs including dietary changes. Other implications that were assessed included equity, 

feasibility, and subgroup considerations. There are a wide variety of resources that can assist 

patients in getting started with increasing PA and diet changes such as books, internet classes, 
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free community classes, mobile applications, and handouts from medical professionals can also 

be accessed with little to no cost. Furthermore, PA is a core requirement for fitness for duty and 

military readiness for Service members. While there may be some barriers to exercising outside 

(e.g., safety concerns or lack of parks nearby), there are many opportunities to engage in indoor 

exercise with little to no equipment depending on the patient’s resources and preferences. Thus, 

the Work Group decided upon a Strong for recommendation. 

E. Procedural Interventions 

Recommendation 

20. In individuals with hypertension and co-occurring renal artery stenosis, we recommend 

pharmacotherapy over renal artery angioplasty or stenting. 

(Strong for | Reviewed, New-added) 

Discussion  

A meta-analysis that included eight randomized (or quasi-randomized) controlled trials consisting 

of 2,444 participants was reviewed. This study included individuals greater than 18 years old, with 

hypertension (diastolic BP >95 mmHg and significant atherosclerotic renal artery stenosis 

[unilateral or bilateral reduction in luminal diameter of >50%]). Patients with fibromuscular 

dysplasia, total occlusion of the renal artery, an affected kidney size of less than eight centimeters, 

malignant hypertension, or a serum creatinine >500 mol/L (>5.66 mg/dL) were excluded. The 

trials compared either balloon angioplasty (with or without stent insertion) to medical therapy. 

Overall results demonstrated that intervention with angioplasty/stent was not associated with an 

improvement in SBP (-1.1, 95% CI, 3.4 – 1.2 mmHg); cardiovascular outcomes (OR [odds ratio] 

0.9 [95% CI, 0.7 – 1.1]), renal adverse outcomes (OR 0.9 [95% CI, 0.7 – 1.3]), or serum creatinine 

at 2 years (MD -6.5 µmol/L [95% CI, -19.5 to 6.5 µmol/L)(MD -0.07 mg/dL [95% CI, -0.2 to 0.07 

mg/dL]). There was a reduction in DBP at 2 years or end of follow-up (n=869) of -1.8 mmHg, (95% 

CI, -3.5 to -0.2) and a small reduction in antihypertensive medications (n=1,777) -0.2 (95% CI, -

0.3 to -0.04).(132) Medical therapy should be similar to that used in the two pivotal randomized 

controlled trials. For the CORAL study, medical therapy included an angiotensin II receptor 

blocker with or without hydrochlorothiazide and the combination of amlodipine-atorvastatin with a 

target BP of less than 140/90 mmHg in patients without coexisting conditions and less than 

130/80 mmHg in those with diabetes or CKD.(133) In the ASTRAL trial, therapy consisted of 

statins, antiplatelet agents and optimal blood-pressure control.(134) 

Adverse events were inconsistently defined and reported across studies. Periprocedural deaths 

occurred in 4 of 839 individuals (0.5%) across three trials.(133-135) Other uncommon adverse 

events included pseudoaneurysms, distal embolization, groin hematoma, bleeding requiring 

transfusion, acute kidney injury and renal artery occlusion with a combined event rate of less than 

3.2% across four RCTs.(133-136)  

The CORAL and ASTRAL trials found no difference in outcomes by severity of CKD at baseline or 

severity of renal artery stenosis.(133,134) The CORAL trial found no interaction between 

treatment group and the following characteristics: sex, Black race, or diabetes.(133) 

Based on the relevant studies reviewed in the current CPG evidence base, in patients with 

hypertension and renal artery stenosis, we recommend medical therapy over angioplasty or 



VA/DOD Clinical Practice Guideline for Diagnosis and Treatment of Hypertension in Primary Care 

 

August 2026 Page 56 of 123 

stenting. The Work Group reviewed related evidence; therefore, this recommendation is 

Reviewed, New-added. The body of evidence had some limitations including small sample size, 

lack of power for clinically significant outcomes, and limited inclusion criteria.(132) The evidence 

review did not include individuals with fibromuscular dysplasia, flash pulmonary edema or acute 

decompensation (rapidly worsening kidney disease), single functioning kidney, or severe/difficult-

to-control hypertension. The strength of evidence was rated as low or very low depending on the 

outcome. The benefits of medical therapy over angioplasty/stenting for cardiovascular, renal 

outcomes and SBP were similar, and were balanced with the potential harm of periprocedural 

death and other complications which were small. Patient values and preferences were similar 

because while most patients would prefer medical therapy, some may prefer the other 

intervention. Thus, the Work Group decided upon a Strong for medical therapy recommendation. 

Patients with renal artery stenosis should undergo a trial of medical therapy over 

intervention/stenting given the similar clinical outcomes and small but known risks of the 

intervention. 

Recommendation 

21. In select individuals with resistant or uncontrolled hypertension, who have an estimated 

glomerular filtration rate (eGFR) above 40 mL/min/1.73m2, we suggest renal artery 

denervation to lower blood pressure, depending on patient characteristics and 

preferences.  

(Weak for | Reviewed, New-added) 

Discussion 

A meta-analysis(132) consisting of 13 randomized controlled trials involving 2,478 participants 

was identified as part of the evidence review. This meta-analysis compared the effect of renal 

nerve denervation (RDN) versus sham therapy on blood pressure. The meta-analysis identified 

three methods for nerve ablation (radiofrequency, ultrasound, and alcohol-mediated), all of which 

were included. The median duration to the primary endpoint assessment was three months (range 

2-6 months). Overall RDN compared to sham procedure reduced both 24-hour ambulatory SBP 

and DBP by 4.4 mmHg (95% CI, 2.7- 6.1) and 2.6 mmHg (95% CI, 1.5 - 3.6), respectively. Office 

SBP and DBP was also reduced with intervention compared to sham (SBP -6.6; 95% CI, -9.7 –  

3.7); (DBP -3.5; 95% CI, -5.4 – -1.6).   

The meta-analysis attempted to evaluate the long-term BP associated with RDN compared to 

sham. In the primary studies evaluating long term outcomes (i.e. greater than six months), the 

patients were unblinded, medication changes were permitted, and crossover from the sham 

control to the intervention group was permitted. Duration of the follow-up ranged from 6 months to 

36 months. RDN reduced both 24 hour and office SBP, -5.4 mmHg (95% CI, -7.8 to -3.1) and -6.9 

mmHg (95% CI, -11.2 to -2.7), respectively. DBP was not reported. 

There was no difference between trials that included those with or without concomitant 

antihypertensive medications (–4.8  mmHg; 95% CI, –7.7 to –2.0; P=0.001; I2=79% versus  –4.0 

mmHg; 95% CI, –5.7 to –2.3; P<0.00001; I2=32%, respectively; P for interaction, 0.62). 
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There was also no interaction between the method (radiofrequency, ultrasound or alcohol-

mediated) of RDN used and any measure of blood pressure, but this was likely an underpowered 

comparison. 

There were no safety differences between RDN and sham. Adverse events assessed included all-

cause death, embolic event, stroke, vascular complication, renal artery stenosis, hypertensive 

crisis and hospitalization for heart failure. 

There are several limitations, including little information on BP control after six months and no 

information on clinical outcomes (e.g., myocardial infarction, stroke, etc.). The studies were 

conducted in large referral centers with a high volume of procedures. It is unclear if this 

experience will be generalizable to smaller facilities or those with limited procedure experience.  

Most trials excluded those with an eGFR <40 – 45 mL/min/1.73m2 and those age >75-80. 

Another meta-analysis evaluated RDN(137) for the treatment of resistant hypertension. This study 

included 24 randomized controlled trials that compared RDN with either sham procedure or 

standard-of-care treatment. They only included studies that enrolled patients with resistant 

hypertension (the paper doesn’t define how they operationally defined resistant hypertension). 

Treatment duration varied from eight weeks to 48 months. 

The only outcome assessed was blood pressure and serum creatinine. Overall SBP was reduced 

(measured in various ways) by 3.5 mmHg (95% CI, -1.1 to -5.9) and DBP was reduced (measured 

in various ways) by 3.3 mmHg (95% CI,  -1.3 to -5.3). Only three studies reported on changes in 

serum creatinine. There was no difference in serum creatinine at the end of these studies (MD -

2.5 µmol/L (95% CI, -7.9 to -2.9 µmol/L). 

The Work Group systematically reviewed evidence related to this recommendation (132,137) 

identified through the systematic evidence review. Therefore, it is categorized as Reviewed, New-

added. The Work Group’s confidence in the quality of the evidence was low. The body of 

evidence had some limitations including small sample size, underpowered to identify differences 

in RDN modality, lack of clinical outcomes, limited duration of follow-up, and a lack of subgroup 

analyses. The benefits of RDN included improved SBP and DBP both in all comers, and in those 

with resistant hypertension, and slightly outweighed sham therapy given the limited reported 

adverse outcomes associated with RDN. Patient values and preferences are likely somewhat 

varied, because some patients may prefer a procedure over medical therapy for adverse effects, 

or because of the number of BP medications they are prescribed (i.e. resistant hypertension). 

Thus, the Work Group decided upon a Weak for recommendation.    
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X. Research Priorities  

During the development of the 2026 VA/DOD Hypertension CPG, the Work Group identified 

topics needing additional research, including areas requiring stronger evidence to support current 

recommendations and research exploring new areas to guide future CPG updates. 

A. Monitoring  

Further research evaluating clinical outcomes, specifically cardiovascular outcomes, based on 

treatment to home blood pressure goals, is needed to support HBPM. Evaluation of the cost-

benefit for providing HBPM to Veterans and active-duty Service members, with a specific focus on 

the potential long-term cost vs. benefit of better blood pressure control throughout the entire 

health-care enterprise, should be explored. Studies should also be done to assess barriers on the 

implementation of AOBP, as adoption has been limited. 

B. Blood Pressure Goals 

Future research should prioritize identifying the most promising population(s) for more intensive 

SBP lowering and whether even lower SBP targets (<120 mmHg) are more beneficial as 

compared with a SBP goal of <130 mmHg. Additionally, research should consider age specifics 

for goals given the large age span across the active-duty DOD to VA patient population, 

considering those who are elderly, frail, and possibly unable to tolerate a more intensive target. 

Further clinical trials should also explore exclusively enrolling individuals with an elevated DBP > 

90mmHg. 

C. Pharmacotherapy 

Future studies should explore outcome data in those with resistant hypertension, as they are at 

increased risk for cardiovascular events, to inform clinicians on which fourth-line drug will have the 

greatest impact on cardiovascular events. Research should also be conducted on the impact of 

age, sex, and comorbidities like diabetes, CKD, coronary artery disease (CAD), or prior stroke on 

the response to specific medications in patients with resistant hypertension.  

Head-to-head comparisons of alternative agents are needed, including aprocitentan and 

baxdrostat, as well as RCTs that evaluate the safety and efficacy of stepped therapy versus 

multidrug combination single-pill medication using FDA-approved medications in VA/DOD or 

similar populations. Additionally, robust head-to-head comparisons evaluating within-medication-

class differences, including differences in age, hypertension stage, comorbidities, morbidity, and 

mortality, and pharmacogenetics to aid in identifying responders, would be beneficial. 

D. Lifestyle Interventions  

Future research in this space should stratify the effects of physical activity on BP by frequency, 

intensity, and duration of exercise, including the use of cardiac rehabilitation or other group 

exercise classes provided by trained personnel. Socioeconomic status of the sample population 

should be explored to provide more insight into equity, feasibility, and subgroup considerations. 

Additionally, research on smoking and alcohol cessation and how it impacts blood pressure 

should be done using bio-verification vs. self-reporting. 
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E. Other Treatment Modalities  

Future research should explore healthcare professional-led interventions to manage blood 

pressure. Studies should evaluate the cost-effectiveness of pharmacist-led interventions for 

hypertension, given their resource-use implications. Dietitian-led interventions should also be 

evaluated, focusing on the intensity and duration of the intervention types that are most effective 

for improving blood pressure control. Additionally, more research is needed to evaluate the 

effectiveness of nurse-led interventions to manage hypertension across specific subgroups (e.g., 

age, ethnicity, comorbidities) and to explore the effectiveness of nurse-led interventions that 

include initiation and titration of antihypertensive medications using established protocols. 

Further research is needed to explore long-term comparisons between incretin-based therapies 

and bariatric surgery, as well as adherence differences with various weight loss medications, to 

include GLP-1 receptor agonists, and assess the long-term effects of these medications and the 

sustainability of desired outcomes in patients. 

Additionally, some populations remain unstudied regarding renal artery stenosis (RAS), including 

those with fibromuscular dysplasia or those with recurrent hospitalizations for volume issues; 

these should be objectives for future research. In these patients, it may be reasonable to attempt 

intervention for RAS or involve them in future clinical trials. Future research should also evaluate 

the long-term effects of renal artery denervation on blood pressure, as well as its impact on clinical 

outcomes. 

 

Lastly, future research should include continued research with new and emerging digital health 

technologies to include artificial intelligence integration/assistance, synchronous versus 

asynchronous modalities, and explore demographic preferences in relation to digital health 

technology uptake.   
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Appendix A: Guideline Development Methodology 

A. Developing Key Questions to Guide the Systematic Evidence Review  

To guide this CPG’s systematic evidence review, the Work Group drafted 12 KQs on clinical 

topics of the highest priority for the VA and DOD populations. The KQs followed the population, 

intervention, comparison, outcome, timing, and setting (PICOTS) framework, as established by 

AHRQ (see Table A‐1). 

Table A-1. PICOTS (138) 

P 
Patients, 
Population, or 
Problem 

Patients of interest. It includes the condition(s), populations or sub-populations, 
disease severity or stage, co-occurring conditions, and other patient characteristics 
or demographics. 

I 
Intervention 
or Exposure 

Treatment (e.g., drug, surgery, lifestyle changes), approach (e.g., doses, frequency, 
methods of administering treatments), or diagnostic/screening test used with the 
patient or population. 

C Comparison 
Treatment(s) (e.g., placebo, different drugs) or approach(es) (e.g., different dose, 
different frequency, standard of care) that are being compared with the intervention 
or exposure of interest described above. 

O Outcome 
Results of interest (e.g., mortality, morbidity, quality of life, complications). 
Outcomes can include short, intermediate, and long-term outcomes. 

(T) 
Timing, if 
applicable 

Duration or follow-up of interest for the particular patient intervention and outcome to 
occur (or not occur). 

(S) 
Setting, if 
applicable 

Setting or context of interest. Setting can be a location (e.g., primary, specialty, 
inpatient care) or type of practice. 

Abbreviations: PICOTS—population, intervention, comparison, outcome, timing, and setting 

The Champions, Work Group, and Evidence Review Team carried out several iterations of this 

process, each time narrowing the scope of the CPG and literature review by prioritizing the topics 

of interest. Due to resource constraints, not all developed KQs could be included in the systematic 

evidence review. Thus, the Champions and Work Group determined which questions were of 

highest priority to include in the review. Table A-2 contains the final set of KQs used to guide the 

systematic evidence review for this CPG.  

Using the GRADE approach, the Work Group rated each outcome on a 1–9 scale (7–9, critical for 

decision making; 4–6, important, but not critical, for decision making; and 1–3, of limited 

importance for decision making). Critical and important outcomes were included in the evidence 

review (see Outcomes); however, only critical outcomes were used to determine the overall 

quality of evidence (see Determining Recommendation Strength and Direction). 

a. Population(s) 

The clinical population considered in this systematic review are adults (aged 18 years or older) 

with hypertension. Individual KQs have additional specific criteria noted below: 

• KQ1: Adults with hypertension or suspected to have hypertension. 

• KQ3: Adults with hypertension and co-occurring obesity/overweight. 
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• KQs 5 and 6: In addition to the standard population, patients with established CV disease 

or high CV risk; age groups, especially older adults >80 years of age; patients with 

diabetes mellitus; patients with CKD defined as eGFR <60. 

• KQ9: Adults with resistant or difficult-to-control hypertension. 

b. Interventions and Comparators 

KQ Intervention(s) Comparator(s) 

1 
 Interventions to accurately measure and 

diagnose hypertension, including white coat 
HTN, masked HTN, undiagnosed masked 
HTN and to manage HTN  

 Home monitoring (self-measure), 24-hour 
ambulatory monitoring (daytime, nighttime, 
and 24-hour), fully automated office blood 
pressure (AOBP), wearables, continuous 
BP monitors  

 Different approaches to BP measurement 
in the provider’s office 

 Standardized office BP measurement 

 Auscultatory BP measurement 

 Other method of blood pressure 

measurement  

2  Home monitoring (self-measure), 24-hour 
ambulatory monitoring (daytime, nighttime, 
and 24-hour), tele-monitoring, night-time 
home measurement, home automated BP 
measurement  

 Home monitoring of BP (self, 
telemonitoring) with or without 
cointervention  

 Patient/caregiver education (targeting self-
management); provider-education 

 Case management by RN, APP, pharmD 
(Note- Ambulatory Nurse/Nurse 
Coaches/Nurse Educators/Disease 
Managers etc. all can perform 
accountability for patients undergoing HTN 
management with nurse led cointervention.) 

 Pill/pharmacist reminders, electronic 
medical record reminders 

 Pill counts, “Smart-pill” technology (Devices 
that organize/dispense and remind about 
timing of medications, e.g., ‘smart pill 
boxes”) 

 Pharmacy database reports to providers 

 Policy changes (e.g., reimbursement for the 
time spent on assessment of adherence 
and patient education/improvement of 
adherence) 

 Technology – text messages to refill and to 
take medications 

 No monitoring/no intervention 

 Sham 

3  Patients with weight loss  Patients without weight loss or with minimal 

weight loss 
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KQ Intervention(s) Comparator(s) 

4  Combinations of lifestyle interventions 

(CLIs) (must include at least 2 

components): diet, exercise, behavioral 

intervention 

 No intervention 

 Usual care (i.e., routine advice about lifestyle 
modifications but without subsequent 
monitoring) 

• Medications alone 

• Combination vs. single lifestyle 

intervention (e.g., DASH diet compared 

to a combination of interventions) 

5  Antihypertensive pharmacologic therapy to a 

specific systolic BP goal or range 
 Comparator group has a different systolic BP 

goal or range (i.e. study arms do not have the 

same BP goal or the comparator is a 

placebo/usual care/no goal or no treatment) 

6  Antihypertensive pharmacologic therapy to 

a specific diastolic BP goal or range 

 Comparator group has a different diastolic BP 

goal or range (i.e. study arms do not have the 

same BP goal or the comparator is a 

placebo/usual care/no goal/no treatment) 

7  Initial therapy: 

• Thiazides 

• ACEIs 

• ARBs 

• CCBs 

• BB 

• GLP-1 agonists 

• SGLT2i 

 Add-on therapy: A drug/class from the list 

above that is other than the initial therapy, 

or other drugs/classes (e.g., 

spironolactone, a mineralocorticoid receptor 

antagonist [MRA], aka aldosterone 

antagonist [AA], amiloride, triamterene/hctz, 

etc.) could be used as add-on therapy 

 Initial therapy (where Comparator is from a 
different class than the Intervention): 

• Thiazides 

• ACEIs 

• ARBs 

• CCBs 

• BB 

• GLP-1 agonists 

• SGLT2i  

 Add-on therapy: a drug/class from the list 
above that is other than initial therapy, or 
other drugs/ classes (e.g., MRA, etc.) could 
be used as add-on therapy 

8  Initial therapy various combinations of: 

• Thiazide + ACEI 

• Thiazide + ARB 

• Thiazide + BB 

• Thiazide + CCB 

• ACEI + CCB 

• ARB + CCB   

• Any of the above classes + GLP-1 

agonists 

• Any of the above classes + SGLTi 

• 3-drug combinations (e.g., amlodipine-

valsartan-hctz, olmesartan-amlodipine-

hctz) 

 Initial single agent therapy:  

• Thiazide 

• ACEI 

• ARB 

• CCB 

• BB 

• GLP-1 agonists 

• SGLT2i   

With 2nd (or more) drugs added in at a later time 
from list above (sequentially) 

9  Addition of another drug (any)  A different additional drug (any, i.e., MRA, 

amiloride, clonidine, Aprocitentan-dual 
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KQ Intervention(s) Comparator(s) 

 Initial three medications should include (all 
in maximum tolerated doses) 

• dihydropyridine CCB (or other CCB if 
indicated or DHP not tolerated) 

• renin-angiotensin system blocker (ACEI 
or ARB) 

• diuretic 

endothelin receptor antagonist, alpha-

blockers, vasodilating beta-blockers (e.g., 

carvedilol, labetalol), dual alpha and beta 

blockers, peripheral vasodilators (minoxidil, 

hydralazine), as add-on therapy) 

10  Telehealth visit with primary care or sub-

specialty  

 Telehealth monitoring (remotely reporting 

blood pressure, continuous or intermittent) 

 Mobile apps 

 Smart pills, smart pill box 

 Usual care (in-person office visit) alone 

11  Telehealth visit with primary care or sub-

specialty  

 Home telehealth enrollment with and 

without co-intervention 

 Clinical provider other than prescribers, 

such as clinical pharmacists, nurse-led 

follow-ups, etc. (In-person or via telehealth) 

 Group appointments 

 Another intervention from the KQ 11 
intervention list  

 Compare interventions to each other 

12  Renal denervation 

 Adrenalectomy  

 Renal artery stenting/renal artery 

revascularization 

 Experimental procedures not FDA 

approved: baroreflex amplification, carotid 

body ablation, electro-acupuncture, 

pacemaker-based cardiac 

neuromodulation, deep brain stimulation 

 Usual care (i.e., pharmacotherapy) 

Abbreviations: AA: aldosterone antagonist; ACEI: angiotensin converting enzyme inhibitor; AOBP: automated office 

blood pressure; APP: advanced practice provider; ARB: angiotensin II receptor blockers; BB: beta blocker; BP: blood 

pressure; CCB: calcium channel blocker; CLI: comprehensive lifestyle intervention; DASH: dietary approaches to stop 

hypertension; DHP: dihydropyridine; FDA: Food and Drug Administration; GLP-1: Glucagon-like peptide-1; HCTZ: 

hydrochlorothiazide; HTN: hypertension; KQ: key question; MRA: mineralocorticoid receptor antagonist; RN: registered 

nurse; SGLT2i: sodium-glucose cotransporter 2 inhibitors 

c. Outcomes 

KQ Critical Outcome(s) Important Outcome(s) 

1  Specificity, sensitivity, PPV, NPV, AUC, 

etc. to diagnose and manage 

hypertension, including white coat HTN, 

masked HTN, undiagnosed masked HTN   

 

2  Adherence to therapy, (e.g., patient 

engagement, pill counts, medication 

possession ratio (MPR), proportion of 

 Strokes (e.g., infarct; hemorrhage; 

microbleeds; lacunar infarcts etc.) 

 Reduction in CV risks 
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KQ Critical Outcome(s) Important Outcome(s) 

days covered (PDC), refill data, electronic 

drug monitoring devices, patient self-

report, etc.) 

 Time to BP control, # of office visits to achieve 

control 

3  Blood pressure (BP) (e.g., reduction; 

change from baseline; meet target goals; 

hypertension control; etc.) 

 Composite CV Outcomes  

 Mortality (All-cause and Cardiovascular) 

 Coronary events * can be part of the 
composite CV outcome but also analyzed 
separately as coronary events (e.g., MI) 

 Strokes (e.g., infarct; hemorrhage; 
microbleeds; lacunar infarcts etc.) 

 Safety/adverse events (related to the 
interventions) 

 Reduction in antihypertensive medications, # of 
antihypertensive medications 

4  Blood pressure (BP) (e.g., Reduction; 
change from baseline; meet target goals; 
hypertension control; etc.) 

 Composite CV outcomes 

 Mortality (All-cause and Cardiovascular) 

 Coronary events * can be part of the 
composite CV outcome but also analyzed 
separately as coronary events (e.g., MI) 

 Strokes (e.g., infarct; hemorrhage; 
microbleeds; lacunar infarcts etc.) 

 Heart failure 

   Reduction in CV risks 

5  Composite CV outcomes 

 Coronary events* can be part of the 
composite CV outcome but also analyzed 
separately as coronary events (e.g., MI) 

 Strokes (e.g., infarct; hemorrhage; 
microbleeds; lacunar infarcts etc.) 

 Mortality (All-cause and Cardiovascular) 

 Heart failure 

 Renal function 

 Safety/adverse events (related to the 

interventions) 

6  Composite CV outcomes 

 Coronary events* can be part of the 

composite CV outcome but also analyzed 

separately as coronary events (e.g. MI) 

 Strokes (e.g., infarct; hemorrhage; 

microbleeds; lacunar infarcts etc.) 

 Mortality (All-cause and Cardiovascular) 

 Heart failure 

 Renal function 

 Safety/adverse events (related to the 

interventions) 

7  Composite CV outcomes 

 Blood pressure (BP) (e.g., Reduction; 

change from baseline; meet target goals; 

hypertension control; etc.) 

 Safety/adverse events (related to the 

interventions) 

 Cardiovascular and all-cause mortality 

 Strokes (e.g., infarct; hemorrhage; microbleeds; 

lacunar infarcts etc.) 

 Renal function 

 Heart failure 

8  Blood pressure (BP) (e.g., Reduction; 

change from baseline; meet target goals; 

hypertension control; etc.) 

 Composite CV outcomes 

 Adherence to therapy (e.g., pill counts, 

medication possession ratio (MPR), proportion 

of days covered (PDC), refill data, electronic 
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Abbreviations: AUC: area under the curve; BP: blood pressure; CV: cardiovascular; HTN: hypertension; MI: myocardial 

infarction; MPR: medication possession ratio; NPV: negative predictive value; PDC: proportion of days covered; PPV: 

positive predictive value 

d. Timing 

KQ Timing 

KQs 1, 2, 12 No minimum follow-up 

KQs 3, 4 Minimum 12 weeks follow-up 

KQs 5, 6 Minimum 48 weeks follow-up 

KQs 7-11 Minimum six weeks follow-up 

 

e. Setting(s)  

The standard setting for KQs 1-11 is Ambulatory (outpatient) care; KQ 12 will include Ambulatory 

outpatient and inpatient care. 

KQ Critical Outcome(s) Important Outcome(s) 

 Safety/adverse events (related to the 

interventions) 

drug monitoring devices, patient self-report, 

etc.)  

 Time to blood pressure control, # of office visits 

to achieve control 

9  Blood pressure (BP) (e.g., Reduction; 

change from baseline; meet target goals; 

hypertension control; etc.) 

 Safety/adverse events (related to the 

interventions) 

 Composite CV outcomes 

 Strokes (e.g., infarct; hemorrhage; microbleeds; 

lacunar infarcts etc.) 

 Renal function 

 Heart failure 

10  Blood pressure (BP) (e.g., Reduction; 

change from baseline; meet target goals; 

hypertension control; etc.) 

 Adherence to therapy (e.g., pill counts, 

medication possession ratio (MPR), proportion 

of days covered (PDC), refill data, electronic 

drug monitoring devices, patient self-report, 

etc.) 

 Patient quality of life 

 Safety/adverse events (related to the 

interventions) 

11  Blood pressure (BP) (e.g., Reduction; 

change from baseline; meet target goals; 

hypertension control; etc.) 

 Adherence to therapy (e.g., pill counts, 

medication possession ratio (MPR), proportion 

of days covered (PDC), refill data, electronic 

drug monitoring devices, patient self-report, 

etc.) 

 Patient quality of life 

 Safety/adverse events (related to the 

interventions) 

12  Safety/adverse events (related to the 

interventions) 

 Blood pressure (BP) (e.g., Reduction; 

change from baseline; meet target goals; 

hypertension control; etc.) 

 Composite CV outcomes 

 Strokes (e.g., infarct; hemorrhage; microbleeds; 

lacunar infarcts etc.) 

 Renal function 

 Heart failure 
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B. Conducting the Systematic Review 

Literature searches identified 15,138 citations potentially addressing the KQs of interest for this 

evidence review. Of these, 13,031 were excluded upon title/abstract review for lack of relevance 

to the CPG topic, not being published in English, or publication prior to the inclusion date. A total 

of 2,107 full-length articles were reviewed. Of these, 2,012 were excluded for the following 

reasons: intervention not of interest (342), outcomes not of interest (318), comparator not of 

interest (282), publication type not of interest (248), population not of interest (247), superseded 

by another SR (162), study design not of interest (143), not of very high HDI (64), does not 

address any KQ (45), included in an included SR (40), meta-analysis not performed (36), other 

(36), inadequate sample size (14), included studies not of very high HDI (14), relevant studies 

published prior to March 1, 2019 (10), not English language (9), and duplicate (2). Detailed 

information on inclusions and exclusions throughout the review process are provided in Figure A-1 

below. 

Overall, 95 publications addressed one or more KQs and were considered as evidence in this 

review, including 46 systematic reviews and 49 primary studies. Table A-2 indicates the number of 

studies that addressed each of the questions, with some publications being used for more than 

one KQ. 
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Figure A-1. Study Flow Diagram 

The alt text for the Study Flow Diagram is 

 

Abbreviations: HDI: human developmental index; KQ: key question; RCT: randomized control trial; SR: systematic 
review  
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Alternative Text Description of Study Flow Diagram 

Figure A-1. Study Flow Diagram is a flow chart with nine labeled boxes linked by arrows that 
describe the literature review inclusion-exclusion process. Arrows point down to boxes that 
describe the next literature review step and arrows point right to boxes that describe the excluded 
citations at each step (including the reasons for exclusion and the numbers of excluded citations). 

1. Box 1: 15,365 citations identified by searches. 

a. Right to Box 2: 227 citations excluded as duplicates. 

b. Down to box 3. 

2. Box 3: 15,138 abstracts reviewed. 

a. Right to Box 4: 13,031 citations excluded at the abstract level. Citations 

excluded were off topic, not published in English, or published prior to inclusion 

date. 

b. Down to Box 5. 

3. Box 5: 2,107 full-length articles reviewed. 

a. Right to Box 6: 2,012 citations excluded at full-article level. 

i. 342 interventions not of interest. 

ii. 318 outcomes not of interest. 

iii. 282 comparators not of interest. 

iv. 248 publication type not of interest. 

v. 247 population not of interest. 

vi. 162 superseded by another SR. 

vii. 143 study design not of interest. 

viii. 64 not of very high HDI. 

ix. 45 does not address any KQ. 

x. 40 included in an SR. 

xi. 36 meta-analysis not performed. 

xii. 36 other. 

xiii. 14 inadequate sample size. 

xiv. 10 relevant studies published prior to March 1, 2019. 

xv. 9 not English language. 

xvi. 2 duplicates. 

b. Down to Box 7. 

4. Box 7: 95 included publications (46 systematic reviews and 49 primary studies).  
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Table A-2. Evidence Base for KQs 

 

KQ 
Number 

Question Number of Studies and 
Type of Studies 

1 What is the optimal method for accurately measuring blood pressure? 4 SRs, 17 diagnostic 
accuracy studies 

2 What is the effectiveness of interventions for improving adherence to therapy 
and achievement of blood pressure goals? 

2 SRs, 11 RCTs 

3 In hypertensive patients with co-occurring overweight or obesity, what is the 
safety and effectiveness of weight loss and weight management on blood 
pressure control? 

1 umbrella review, 4 SRs, 1 
secondary analysis 

4 What are the safety and effectiveness of lifestyle modifications to treat 
hypertension? 

1 SR, 9 RCTs 

5 What are the optimal control targets for systolic blood pressure? 

a) How do BP targets vary by patient demographics (e.g., age; gender; 
race); cardiac risk score; and/or hypertension-related co-occurring conditions 
(e.g., LVH; DM; CKD (with/without proteinuria); heart failure; CAD; combined 
CVD; or prior stroke)? 

5 SRs 

6 What are the optimal control targets for diastolic blood pressure? 

a) How do BP targets vary by patient demographics (e.g., age; gender; 
race); cardiac risk score; and/or hypertension-related co-occurring conditions 
(e.g., LVH; DM; CKD (with/without proteinuria); heart failure; CAD; combined 
CVD; or prior stroke)? 

3 SRs 

7 What are the comparative effectiveness and safety of the antihypertensive 
drug classes thiazides, ACEIs, ARBs, CCBs, beta-blockers (as initial 
therapy, with or without add-on therapy)? 

2 NMAs, 3 SRs, 3 RCTs 

8 What are the comparative effectiveness and safety of initiating a combination 
of two or more drug classes vs. initiating one drug and adding one or more 
drugs later in selected patients? 

N/A 

9 For adult outpatients with resistant or difficult to control hypertension, what 
are the comparative safety and effectiveness of adding any antihypertensive 
drug to an existing drug regimen of three or more drugs? 

 1 SR, 2 RCTs 

10 What is the safety and effectiveness of adding telehealth, mobile 
applications, or other new technologies to improve blood pressure control in 
adults with hypertension? 

8 SRs, 3 RCTs 

11 What is the comparative effectiveness of various forms of hypertension care 
delivery (e.g., telehealth, community health worker-led clinic; clinical 
pharmacists-run clinic; nurses-run clinic; etc.)? 

1 SR, 1 NMA 

12 What are the safety and effectiveness of procedures (e.g., renal denervation) 
to control blood pressure? 

6 SRs, 2 NMAs, 4 RCTs 

Total Evidence Base 

38 SRs, 32 RCTs, 5 NMAs, 

17 diagnostic accuracy 

studies, 1 umbrella 

review, 1 secondary 

analysis 

ACEI: angiotensin-converting enzyme inhibitor; ARB: angiotensin receptor blocker; CAD: coronary artery disease; CCB: 
calcium channel blocker; CKD: chronic kidney disease; CVD: cardiovascular disease; DM: diabetes mellitus; KQ: key 
question; LVH: left ventricular hypertrophy; NMA: network meta-analysis; RCT: randomized controlled trial; SR: 
systematic review 
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a. General Criteria for Inclusion in Systematic Evidence Review  

• Randomized controlled trials (RCTs) or SRs of RCTs published on or after March 1, 

2019, to November 12, 2025.  

• Studies must have been published in English. 

• Publication must have been a full clinical study or SR; abstracts alone were not included. 

Similarly, letters, editorials, research protocols, and other publications that were not full-

length clinical studies were not accepted as evidence.  

• Systematic reviews must have searched MEDLINE or EMBASE for eligible publications, 

performed a risk of bias assessment of included studies, and assessed the quality of 

evidence using a recognizable rating system, such as GRADE or something compatible 

(e.g., the one used by the AHRQ Evidence-based Practice Centers [EPCs]). If an 

existing review did not assess the overall quality of the evidence, evidence from the 

review was reported in a manner that allowed us to judge the overall risk of bias, 

consistency, directness, and precision of evidence. We did not use an existing review as 

evidence if we were not able to assess the overall quality of the evidence in the review. If 

multiple SRs addressed a KQ, we selected the most recent and/or comprehensive 

review. In many cases, we used multiple SRs to address a single KQ, as each SR dealt 

with a different intervention or intervention-comparator combination. 

• RCTs must have had an independent control group. Randomized crossover trials were 

only included if data from the first period (prior to treatment crossover) was reported 

separately or an adequate washout period was used. 

• For KQ 1, diagnostic accuracy studies and SRs of diagnostic accuracy were included. 

For KQ 3 (weight loss), RCTs with pre-planned subgroup analyses, observational 

studies and SRs of observational studies that report on groups who did and did not lose 

weight were used to address the KQ. For all other KQs, only SRs of RCTs and individual 

RCTs were considered. 

• Study must have enrolled at least 20 patients (10 per study group for RCTs and 20 for 

observational studies). 

• Study must have enrolled at least 85% of patients who meet the study population 

criteria. If the patient population fell below this threshold but the relevant population of 

patients was reported separately, then that study was included. 

• To ensure applicability to the VA/DOD healthcare systems, and ensure consistency 

across the CPG program, inclusion of individual studies was limited to very high Human 

Development Index (HDI), countries with an index ≥0.8 where standards of healthcare 

are comparable (e.g., United States, Canada, United Kingdom, Western Europe, Israel, 

Japan, Hong Kong, Australia, and New Zealand). Inclusion of the systematic reviews 

was limited to those including more than half of the studies from eligible regions.  

o These regions of interest are listed in Table 1 of the Statistical Annex of the 

2023/24 Human Development Report produced by the United Nations 

Development Program. 

• Study must have reported on at least one outcome of interest.  

https://hdr.undp.org/system/files/documents/global-report-document/hdr2023-24reporten.pdf
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b. Literature Search Strategy 

Information regarding the bibliographic databases, date limits, and platform/provider can be found 

in Table A-3, below. Additional information on the search strategies, including topic-specific 

search terms and search strategies can be found in Appendix F. In accordance with VA/DOD 

CPG methodology, evidence retrieved in prior VA/DOD systematic reviews for this topic 

(undertaken before the date limits noted in Table A-3) and summarized in earlier evidence reports 

can be brought forward to support recommendations categorized as “Not Reviewed, Not 

Changed” or “Reviewed, Not Changed.” See Appendix C for more information on 

recommendation categorization. 

Table A-3. Bibliographic Database Information 

Name Date Limits 
Platform/ 
Provider 

Bibliographic 

Databases 

Embase March 1, 2019, to November 12, 2025 Elsevier 

Medline March 1, 2019, to November 12, 2025 Elsevier 

PubMed  March 1, 2019, to November 12, 2025 National 

Library of 

Medicine  

Gray 

Literature 

Databases 

AHRQ Evidence-based Practice Center Reports March 1, 2019, to November 12, 2025 AHRQ 

Cochrane Database of Systematic reviews March 1, 2019, to November 12, 2025 Cochrane 

Library 

VA Evidence Synthesis Program Reports March 1, 2019, to November 12, 2025 VA ESP 

 

c. Rating the Quality of Individual Studies and the Body of Evidence  

Sigma Health Consulting assessed the methodological risk of bias of individual diagnostic, 

observational, and interventional studies using the USPSTF method. Each study is assigned a 

rating of Good, Fair, or Poor based on a set of criteria that vary depending on study design. 

Detailed lists of criteria and definitions appear in Appendix VI of the USPSTF procedure 

manual.(36)  

Next, Sigma Health Consulting assessed the overall quality of the body of evidence for each 

critical and important outcome using the GRADE approach. This approach considers the following 

factors: overall study quality (or overall risk of bias or study limitations), consistency of evidence, 

directness of evidence, and precision of evidence. The overall quality of the body of evidence is 

rated as High, Moderate, Low, and Very Low. 

C. Developing Evidence-Based Recommendations  

In consultation with the VA Office of Quality and Patient Safety and the Clinical Quality 

Improvement Program, Defense Health Agency, and Sigma Health Consulting convened a 3.5 

day in-person recommendation development meeting from February 23-27, 2026, to develop this 
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CPG’s evidence-based recommendations. Two weeks before the meeting, Sigma Health 

Consulting finalized the systematic evidence review and distributed the report to the Work Group; 

findings were also presented during the recommendation development meeting. 

Led by the Champions, the Work Group interpreted the systematic evidence review’s findings and 

developed this CPG’s recommendations. The strength and direction of each recommendation 

were determined by assessing the quality of the overall evidence base, the associated benefits 

and harms, patient values and preferences, and other implications (see Determining 

Recommendation Strength and Direction). 

a. Determining Recommendation Strength and Direction 

Per GRADE methodology, to assess the quality of the evidence base and assign a grade for the 

strength for each recommendation, the GRADE system uses the following four domains to assess 

the strength of each recommendation (32): 

1. Confidence in the Quality of the Evidence  

Confidence in the quality of the evidence reflects the quality of the evidence base and the 

certainty in that evidence. This second domain reflects the methodological quality of the studies 

for each outcome variable. In general, the strength of recommendation follows the level of 

evidence, but not always, as other domains may increase or decrease their strength. The 

evidence review used for the development of recommendations for hypertension diagnosis and 

management, conducted by Sigma Health Consulting, assessed the confidence in the quality of 

the evidence base and assigned a rate of “High,” “Moderate,” “Low,” or “Very low.”  

The elements that go into the confidence in the quality of the evidence include:  

• Is there high or moderate quality evidence that answers this question? 

• What is the overall certainty of this evidence? 

2. Balance of Desirable and Undesirable Outcomes  

Balance of desirable and undesirable outcomes refers to the size of anticipated benefits (e.g., 

increased longevity, reduction in morbid event, resolution of symptoms, improved quality of life, 

decreased resource use) and harms (e.g., decreased longevity, immediate serious 

complications, adverse event, impaired quality of life, increased resource use, 

inconvenience/hassle) relative to each other. This domain is based on the understanding that 

most providers will offer patients therapeutic or preventive measures if the advantages of the 

intervention exceed the risks and adverse effects. The certainty or uncertainty of the provider 

about the risk-benefit balance will greatly influence the strength of the recommendation. 

Some of the discussion questions that fall under this domain include: 

• Given the best estimate of typical values and preferences, are you confident that the 

benefits outweigh the harms and burden or vice versa? 

• Are the desirable anticipated effects large? 

• Are the undesirable anticipated effects small? 
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• Are the desirable effects large relative to undesirable effects? 

3. Patient Values and Preferences  

“Patient values and preferences” is an overarching term that includes patients’ perspectives, 

beliefs, expectations, and goals for health and life. More precisely, it refers to the processes that 

individuals use in considering the potential benefits, harms, costs, limitations, and inconvenience 

of the therapeutic or preventive measures in relation to one another. For some, the term “values” 

has the closest connotation to these processes. For others, the connotation of “preferences” best 

captures the notion of choice. In general, values and preferences increase the strength of the 

recommendation when there is high concordance and decrease it when there is great variability. 

In a situation in which the balance of benefits and risks are uncertain, eliciting the values and 

preferences of patients and empowering them and their surrogates to make decisions consistent 

with their goals of care becomes even more important. A recommendation can be described as 

having “similar values,” “some variation,” or “large variation” in typical values and preferences 

between patients and the larger populations of interest. 

Some of the discussion questions that fall under the purview of values and preferences include: 

• Are you confident about the typical values and preferences and are they similar across 

the target population? 

• What are the patient’s values and preferences?  

• Are the assumed or identified relative values similar across the target population? 

4. Other Implications 

Other implications consider the practicality of the recommendation, including resources use, 

equity, acceptability, feasibility and subgroup considerations. Resource use is related to the 

uncertainty around the cost-effectiveness of a therapeutic or preventive measure. For example, 

statin use in the frail elderly and others with multiple co-occurring conditions might not be effective 

and depending on the societal benchmark for willingness to pay, might not be a good use of 

resources. Equity, acceptability, feasibility, and subgroup considerations require similar judgments 

around the practicality of the recommendation. 

The framework below (Table A-4) was used by the Work Group to guide discussions on each 

domain. 

Table A-4. GRADE Evidence to Recommendation Framework 

Decision 
Domain Questions to Consider Judgement 

Balance of 
desirable and 
undesirable 
outcomes 

 What is the magnitude of the anticipated 
desirable outcomes? 

 What is the magnitude of the anticipated 
undesirable outcomes? 

 Given the best estimate of typical values 
and preferences, are you confident that 

 Benefits outweigh harms/burdens 

 Benefits slightly outweigh 
harms/burdens 

 Benefits and harms/burden are 
balanced 

 Harms/burden slightly outweigh 
benefits 
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Decision 
Domain Questions to Consider Judgement 

benefits outweigh harms/burdens or vice 
versa? 

 Harms/burden outweigh benefits 

Confidence in the 
quality of 
evidence 

 Among the designated critical outcomes, 
what is the lowest quality of relevant 
evidence? 

 How unlikely is further research to 
change the confidence in the estimate of 
effect? 

 High 

 Moderate 

 Low 

 Very low 

 

Patient values 
and preferences 

 Are you confident about the typical values 
and preferences and are they similar 
across the target population? 

 What are the patient’s values and 
preferences?  

 Are the assumed or identified relative 
values similar across the target 
population? 

 Similar values 

 Some variation 

 Large variation 

 

Other 
implications (e.g., 
resource use, 
equity, 
acceptability, 
feasibility, 
subgroup 
considerations) 

 Are the resources worth the expected net 
benefit from the recommendation? 

 What are the costs per resource unit? 

 Is this intervention generally available? 

 Is this intervention and its effects worth 
withdrawing or not allocating resources 
from other interventions? 

 Is there lots of variability in resource 
requirements across settings? 

 Various considerations 

 

D. Recommendation Categorization 

1. Recommendation Categories and Definitions 

For use in the 2026 Hypertension CPG, a set of recommendation categories was adapted from 

those used by the U ’s NICE.(37,38) These categories, along with their corresponding definitions, 

were used to account for the various ways in which recommendations could have been updated 

from the 2020 VA/DOD Hypertension CPG. A summary of the recommendation categories and 

definitions is available in Table 4.  

2. Categorizing Recommendations with an Updated Review of the Evidence  

Recommendations were first categorized by whether they were based on an updated review of 

the evidence. If evidence had been reviewed, recommendations were categorized as “New 

added,” “New-replaced,” “Not changed,” “Amended,” or “Deleted.”  

“Reviewed, New-added” recommendations were original, new recommendations that were not in 

the 2020 Hypertension CPG. “Reviewed, New-replaced” recommendations were in the previous 

version VA/DOD Clinical Practice Guideline on Diagnosis and Management of Hypertension 

guideline but were modified to align with the updated review of the evidence. These 

recommendations could have also included clinically significant changes to the previous version. 
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Recommendations categorized as “Reviewed, Not changed” were carried forward from the 

previous version of the CPG unchanged.  

Recommendations could have also been designated “Reviewed, Deleted.” These were 

recommendations from the previous version of the CPG that were not brought forward to the 

updated guideline after review of the evidence. This occurred if the evidence supporting the 

recommendations was out of date, to the extent that there was no longer any basis to recommend 

a particular course of care and/or new evidence suggests a shift in care, rendering 

recommendations in the previous version of the guideline obsolete. 

3. Categorizing Recommendations without an Updated Review of the Evidence  

There were also cases in which it was necessary to carry forward recommendations from the 

previous version of the CPG without a review of the evidence. Due to time and budget constraints, 

the update of the Hypertension CPG could not review all available evidence on hypertension 

diagnosis and management but instead focused its KQs on new or updated scientific research or 

areas that were not previously covered in the CPG.  

For areas of research that have not changed, and for which recommendations made in the 

previous version of the guideline were still relevant, recommendations could have been carried 

forward to the updated guideline without an updated review of the evidence. The support for these 

recommendations in the updated CPG was thus also carried forward from the previous version of 

the CPG. These recommendations were categorized as “Not reviewed.” If evidence had not been 

reviewed, recommendations could have been categorized as “Not changed,” Amended,” or 

“Deleted.”  

“Not reviewed, Not changed” recommendations refer to recommendations from the previous 

version of the Hypertension CPG that were carried forward unchanged to the updated version. 

The category of “Not reviewed, Amended” was used to designate recommendations which were 

modified from the 2020 VA/DOD Hypertension CPG with the updated GRADE language, as 

explained above.  

Recommendations could also have been categorized as “Not reviewed, Deleted” if they were 

determined to be out of scope. A recommendation was out of scope if it pertained to a topic (e.g., 

population, care setting, treatment, condition) outside of the scope for the updated CPG as 

defined by the Work Group.  

The categories for the recommendations included in the 2026 version of the guideline are noted 

under the Recommendations. The categories for the recommendations from the 2020 VA/DOD 

Hypertension CPG are noted in Appendix C. 

E. Drafting and Finalizing the Guideline 

Following the face-to-face meeting, the Champions and Work Group members were given writing 

assignments to craft discussion sections to support each of the new recommendations. The Work 

Group also created tables, appendices, and other sections for inclusion in the 2026 VA/DOD 
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Hypertension CPG for inclusion. During this time, the Champions and Work Group also updated 

the algorithm.  

After developing the initial draft of the CPG, an iterative review process was used to solicit 

feedback on and revise the CPG. Once they were developed, the first two drafts of the CPG were 

posted on the Hypertension Wiki Website for a period of 14-20 business days for internal review 

and comment by the Work Group. All feedback submitted during each review period was 

reviewed and discussed by the Work Group, and appropriate revisions were made to the CPG.  

Following the Draft 3 review and comment period, the Work Group reviewed external feedback 

and created a final draft of the CPG.  
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Appendix B: Evidence Table  

Table B-1. 2026 Hypertension Evidence Table a, b, c, d 

 

# 
2026 Recommendation 

2020 Strength of 

Recommendation 
Evidence 2026 Strength of 

Recommendation 

2026 

Recommendation 

Category 

1.  We suggest using attended or unattended, fully 

automated office blood pressure (AOBP) 

measurement (programmed to wait five minutes and 

record the average of three measurements 

separated by at least 30 seconds). 

Weak for 

(59-61,64-66) 
2020 Evidence 

(57,58) 

Weak for Reviewed, Not 
changed 

2.  We suggest using home blood pressure monitoring 

(HBPM), ambulatory blood pressure monitoring 

(ABPM), or office blood pressure monitoring 

(OBPM) when necessary to further inform the 

diagnosis and/or management of hypertension. 

Weak for Additional 
References 

(60) 

Weak for Reviewed, 
Amended 

3.  We suggest offering home blood pressure self-

monitoring with co-interventions (e.g., nurse or 

pharmacist-led educational interventions; or the use 

of various mobile apps) to improve adherence to 

therapy.   

Weak for 

(67-79)  

 

Weak for Reviewed, 
Amended 

4.  For individuals with hypertension, we recommend 

treating to a target systolic blood pressure goal of 

<130 mmHg to reduce adverse cardiovascular 

outcomes, depending on patient characteristics and 

preferences.  

Weak for 
(58,80-82,86) 

Additional 
References 

(58(83-85) 

Strong for Reviewed, New-
replaced 

5.  For individuals ≥30 years old with hypertension, we 

suggest treating to a target diastolic blood pressure 

goal of <90mmHg to reduce adverse cardiovascular 

outcomes, depending on patient characteristics and 

preferences. (See Recommendation 6) 

Strong for  
(88) 

Additional 
References 

(85,(89-92) 

Weak for Reviewed, 
Amended 

6.  For individuals with hypertension, there is 

insufficient evidence to recommend for or against 

treating to a target diastolic blood pressure goal of 

<80 mmHg, versus a target of <90 mmHg. 

N/A (93-95) 

Additional 
References 

(75(84,96,97)   

Neither for nor 
against 

Reviewed, New-
added 
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# 
2026 Recommendation 

2020 Strength of 

Recommendation 
Evidence 2026 Strength of 

Recommendation 

2026 

Recommendation 

Category 

7.  We suggest offering pharmacist-led medication 

management to achieve blood pressure goals. 
Strong for (51)  

 

Weak for Reviewed, New-
replaced 

8.  We suggest offering nurse-led interventions as an 

option for blood pressure management.  
Weak for (51)  

 

Weak for Reviewed, Not 
changed 

9.  We suggest offering registered dietitian-led nutrition 

interventions as an option for blood pressure 

management. 

Weak for 
2020 Evidence  

(50) 

Weak for Not reviewed, Not 
changed 

10.  We suggest offering one or more of the following 

digital health technologies, as an adjunct to usual 

care to improve blood pressure control: 

• App or text-supported remote home blood 

pressure monitoring system, 

• Patient messaging, 

• Smartphone applications, 

• Web-based platforms for management. 

Weak for 

(52,53,98,99)  

 

Weak for Reviewed, New-
replaced 

11.  For individuals with hypertension, we recommend a 

thiazide-type diuretic, dihydropyridine calcium 

channel blocker, or either an angiotensin-converting 

enzyme inhibitor or an angiotensin II receptor 

blocker, as primary pharmacologic therapy to 

reduce adverse cardiovascular outcomes. 

Strong for 
(101-103) 

2020 Evidence  

(100) 

 

Strong for Reviewed, 
Amended 

12.  For individuals with hypertension 65 years and 

older, we suggest a thiazide-type diuretic to reduce 

adverse cardiovascular outcomes. 

Weak for 2020 Evidence  

(55,104,105)   

Additional 
References 

(106-108) 

 

Weak for Not reviewed, 
Amended 

13.  For individuals on maximally tolerated triple therapy 

(i.e., a thiazide-type diuretic; calcium channel 

blockers; and angiotensin-converting enzyme 

inhibitor or angiotensin II receptor blocker), who 

Weak for (110(114) 

2020 Evidence  

(109,111) 

Weak for Reviewed, 
Amended 
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# 
2026 Recommendation 

2020 Strength of 

Recommendation 
Evidence 2026 Strength of 

Recommendation 

2026 

Recommendation 

Category 

have not achieved blood pressure control, we 

suggest adding spironolactone or amiloride. 

Additional 
References 

(109,111,112,11
5) 

14.  For initiation of pharmacological hypertension 

treatment, there is insufficient evidence to 

recommend starting combination therapy over 

monotherapy with sequential addition of another 

medication to reduce adverse cardiovascular 

outcomes. 

Neither for nor 
against (116,118) 

Additional 
References 

(117) 

Neither for nor 
against 

Reviewed, 
Amended 

15.  For individuals with hypertension and co-occurring 

overweight/obesity, we suggest weight loss to lower 

blood pressure. (See VA/DOD CPG for 

Management of Overweight/Obesity) 

Weak for 

(49,119,120)  

Weak for Reviewed, 
Amended 

16.  In individuals with hypertension and co-occurring 

overweight/obesity, we recommend Glucagon-like 

Peptide 1 (GLP-1) receptor agonist-based 

medications for weight loss and lowering blood 

pressure. (See VA/DOD CPG for Management of 

Overweight/Obesity) 

Neither for nor 
against 

(119) 

Strong for Reviewed, New-
replaced 

17.  In select individuals with hypertension and co-

occurring obesity, we suggest referral for evaluation 

for bariatric surgery for weight loss and lowering 

blood pressure, depending on patient characteristics 

and preferences. (See VA/DOD CPG for 

Management of Overweight/Obesity) 

Neither for nor 
against 

(121) 

Weak for Reviewed, 
Amended 

18.  In individuals with hypertension and co-occurring 

overweight/obesity, there is insufficient evidence to 

recommend for or against orlistat or 

phentermine/topiramate for weight loss and lowering 

blood pressure. (See VA/DOD CPG for 

Management of Overweight/Obesity) 

Neither for nor 
against (120) 

Additional 
References 

(122)124(124) 

Neither for nor 
against 

Reviewed, New-
replaced 
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a 2020 Strength of Recommendation column: “N/A” indicates that the 202  VA/D D Hypertension recommendation was a new recommendation and therefore, does 

not have an associated 2020 strength of recommendation. 
b Evidence column: The first set of references listed in each row in the evidence column constitutes the evidence base for the recommendation. To be included in the 

evidence base for a recommendation, a reference needed to be identified through a systematic evidence review carried out as part of the initial development or update 

of this CPG. The second set of references in the evidence column (called “Additional References”) includes references that provide additional information related to the 

recommendation, but which were not identified through a systematic evidence review. These references were, therefore, not included in the evidence base for the 

recommendation and did not influence the strength and direction of the recommendation. 
c 2026 Strength of Recommendation column: The 2026 VA/DOD Hypertension CPG was developed using the GRADE approach to determine the strength of each 

recommendation. Refer to the Grading Recommendations section for more information. 
d Recommendation Category column: Refer to the Recommendation Categorization section for more information on the description of the categorization process and 

the definition of each category 

 

  

 

# 
2026 Recommendation 

2020 Strength of 

Recommendation 
Evidence 2026 Strength of 

Recommendation 

2026 

Recommendation 

Category 

19.  We recommend a combination of a healthy low-

sodium diet with less than 2,300 mg/day of sodium 

and physical activity greater than 120 minutes/week 

to improve blood pressure control. 

Strong for (47,48,125, 126, 
127,128) 

2020 Evidence  

(129) 

Additional 
References 

(130,131) 

Strong for Reviewed, New-
added 

20.  In individuals with hypertension and co-occurring 

renal artery stenosis, we recommend 

pharmacotherapy over renal artery angioplasty or 

stenting. 

N/A (132) 

Additional 
References 

(133-136) 

Strong for Reviewed, New-
added 

21.  In select individuals with resistant or uncontrolled 

hypertension, who have an estimated glomerular 

filtration rate (eGFR) above 40 mL/min/1.73m2, we 

suggest renal artery denervation to lower blood 

pressure, depending on patient characteristics and 

preferences. 

N/A 

(132,137)  

Weak for Reviewed, New-
added 
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Appendix C: 2020 Recommendation Categorization  
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1 We recommend screening adults for elevated blood pressure  

periodically. 

Strong for Not 
Reviewed, 
Amended 

N/A – Deleted recommendation 

2 We suggest using attended or unattended, fully automated office  

blood pressure measurement (programmed to wait five minutes  

and record the average of three measurements separated by at  

least 30 seconds). 

Weak for Reviewed, 
New-added 

Reviewed, Amended 1 

3 When fully automated blood pressure measurement is not available, we 
suggest measurement of blood pressure using standard technique and a 
properly calibrated and validated sphygmomanometer. 

Weak for Reviewed, 
New-

replaced 

N/A – Deleted recommendation 

4 We suggest using out-of-office blood pressure monitoring  

methods (ambulatory 24-hour monitoring or home blood pressure  

measurements) to inform the diagnosis and management of  

hypertension. 

Weak for Reviewed, 
New-

replaced 

Reviewed, Amended 2 

5 Among patients treated for hypertension, we suggest offering home blood 
pressure self-monitoring with co-interventions for lowering systolic and 
diastolic blood pressure. 

Weak for Reviewed, 
New-added 

Reviewed, Amended 3 

6 For all patients, including those with type 2 diabetes, we suggest treating to a 
systolic blood pressure goal of <130 mmHg.  

Weak for Reviewed, 
New-added 

Reviewed, New-replaced 4 

 
1 The 2020 Recommendation Text column contains the wording of each recommendation from the 2020 VA/DOD Hypertension CPG.  
2 The Recommendation Category column indicates the way in which each 2020 VA/DOD Hypertension CPG recommendation was updated.  
3 For recommendations that were carried forward to the 2026 VA/DOD Hypertension CPG, this column indicates the new recommendation(s) to which they 

correspond. 
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7 For patients 60 years and over, we recommend treating to a systolic blood 
pressure goal of <150 mmHg with added benefit to lowering systolic blood 
pressure further for those between 130 mmHg and 150 mmHg. 

Strong for Reviewed, 
Amended 

N/A – Deleted recommendation 

8 For patients 60 years and over with type 2 diabetes, we recommend treating 
to a systolic blood pressure goal of <140 mmHg with added benefit to lowering 
systolic blood pressure further for those between 130 mmHg and 140 mmHg. 

Strong for Reviewed, 
Amended 

N/A – Deleted recommendation 

9 For patients 30 years and over, we recommend treating to a diastolic blood 
pressure goal of <90 mmHg. 

Strong for Reviewed, 
Amended 

Reviewed, Amended 5 

Reviewed, New-added 6 

10 We recommend offering pharmacist-led medication management as an option 
for patients with hypertension. 

Strong for Reviewed, 
New-

replaced 

Reviewed, New-replaced 7 

11 We suggest offering nurse-led interventions as an option for patients treated 
for hypertension. 

Weak for Reviewed, 
New-

replaced 

Not reviewed, Not changed 8 

12 We suggest offering registered dietitian-led nutrition interventions as an option 

for patients with hypertension who are or are not on medication. 
Weak for Reviewed, 

New-
replaced 

Not reviewed, Not changed 9 

13 We suggest technology-based interventions (e.g., e-counseling, electronic 
transmission of data, telemonitoring, mobile applications) for improving control 
of hypertension. 

Weak for Reviewed, 
New-

replaced 

Reviewed, New-replaced 10 

14 We suggest advising patients with hypertension and overweight/obesity to 
lose weight to improve blood pressure. 

Weak for Reviewed, 
Amended 

Reviewed, Amended 15 

15 For patients with hypertension and overweight/obesity, we suggest offering a 
diet directed at weight loss for the treatment of hypertension. 

Weak for Reviewed, 
New-added 

N/A – Deleted recommendation 

16 For the treatment of hypertension, there is insufficient evidence for or against 
offering weight loss medications for patients with obesity and hypertension. 

Neither for 
nor against 

Reviewed, 
New-added 

Reviewed, New-replaced 16 

17 For the treatment of hypertension, there is insufficient evidence to suggest for 
or against bariatric surgery for patients with obesity and hypertension. 

Neither for 
nor against 

Reviewed, 
New-added 

Reviewed, Amended 17 
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18 We suggest offering individual or group-based exercise for the treatment of 
hypertension to reduce blood pressure. 

Weak for Reviewed, 
Amended 

N/A – Deleted recommendation 

19 We recommend a target for aerobic exercise of at least 120 minutes per week 
for reduction in blood pressure. 

Strong for Not 
reviewed, 
Amended 

Reviewed, New-added 19 

20 We recommend a dietitian-led Dietary Approaches to Stop Hypertension Diet 
for the treatment or prevention of hypertension for patients with hypertension 
or interested patients with other cardiovascular risk factors. 

Strong for Not 
reviewed, 
Amended 

Reviewed, New-added 19 

21 In patients with hypertension, we recommend that sodium intake be limited to 
no more than 2,300 mg/day (100 mmol/day), with referral to a dietitian or other 
support as appropriate. 

Strong for Not 
reviewed, 

Not 
changed 

Reviewed, New-added 19 

22 In patients with additional cardiovascular risk factors, such as dyslipidemia, we 
suggest considering a dietitian-led Mediterranean Diet as an alternative to the 
Dietary Approaches to Stop Hypertension Diet. 

Weak for Not 
reviewed, 

Not 
changed 

N/A – Deleted recommendation 

23 We recommend offering a thiazide-type diuretic, calcium channel blocker, or 
either an angiotensin-converting enzyme inhibitor or an angiotensin II receptor 
blocker as primary pharmacologic therapy for hypertension for reduction in 
composite cardiovascular outcomes. 

Strong for Reviewed, 
New-

replaced 

Reviewed, Amended 11 

24 In African American patients with hypertension, we recommend against using 
an angiotensin-converting enzyme inhibitor or angiotensin II receptor blocker 
as monotherapy. 

Strong 
against 

Not 
reviewed, 

Not 
changed 

N/A – Deleted recommendation 

25 In hypertensive patients 65 years and over, we suggest a thiazidetype diuretic 
for reduction in composite cardiovascular outcomes. 

Weak for Reviewed, 
New-added 

Not reviewed, Amended 12 
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26 We recommend against more than one of the following three drug classes 
together in the same patient: angiotensin-converting enzyme inhibitors, 
angiotensin II receptor blockers, or direct renin inhibitors. 

Strong for Not 
reviewed, 

Not 
changed 

N/A – Deleted recommendation 

27 For the treatment of hypertension, there is insufficient evidence to recommend 
for or against initiating combination therapy over initiating monotherapy with 
the sequential addition of another medication. 

Neither for 
nor against 

Reviewed, 
New-

replaced 

Reviewed, Amended 14 

28 For patients with resistant hypertension (defined as those who are not 
adequately controlled with maximally tolerated dose of triple therapy [i.e., a 
thiazide-type diuretic, calcium channel blockers, and angiotensin-converting 
enzyme inhibitor or angiotensin II receptor blocker]), we suggest adding 
spironolactone in those patients without contraindications. 

Weak for Reviewed, 
New-

replaced 

Reviewed, Amended 13 
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Appendix E: Patient Focus Group Methods and Findings 

A. Methods 

VA and DOD Leadership recruited seven participants for the focus group with support from the 

Champions and other Work Group members as needed. The goal of recruitment for this Patient 

Focus Group was to have a group of engaging, diverse patients receiving VA or DOD healthcare 

services, who could cogently explain their experience with hypertension. Participants were mixed 

in terms of receiving care from the VA and DOD, with one receiving care from some civilian 

providers. Participants’ length of hypertension treatment ranged widely from as recent as two 

years to as long as 30 years. 

The Work Group, with support from Sigma Health Consulting, identified topics on which 

participants’ input was important to consider in developing the CPG. Sigma Health Consulting 

developed, and the Work Group approved, an interview guide covering these topics. The focus 

group facilitator who led the discussion used the guide to elicit the participants’ perspectives about 

their treatment and overall care. Not all questions included in the Moderator’s Guide for the 

Hypertension Patient Focus Group were addressed by participants, but because the moderator 

encouraged conversation between the Patient Focus Group members, most topics were covered. 

B. Patient Focus Group Findings 

a. Participants stressed the importance of whole-person approaches using 

individualized treatment plans 

• Most participants emphasized that treatments should be individualized because a ‘one-

size-fits-all' approach often fails to address high blood pressure.  

• Many participants mentioned that they wanted to resist ‘lifelong pills’ and instead focus on 

lifestyle changes like quitting smoking, losing weight, and adjusting their diet.  

b. Participants emphasized that continuity of providers, integrated records, care 

coordination, and communication between VA and DOD systems are essential 

for effective treatment and engagement. 

• Some participants reported that they received care from providers at different facilities, 

and the communication between providers was lacking, causing discrepancies and the 

participants feeling as though they had to relay information. 

• Overall, participants emphasized the need for stronger communication and coordination 

amongst all providers (primary care, specialists, pharmacists, etc.) 

c. Participants emphasized the importance of accurate screening and early 

diagnosis of high blood pressure, hyperaldosteronism, and co-occurring 

conditions. 

• Participants noted that early diagnosis and treatment of hypertension and co-occurring 

conditions would help patients reduce their cardiovascular risk and get their 

hypertension and the side effects of medications under control sooner. 



VA/DOD Clinical Practice Guideline for Diagnosis and Treatment of Hypertension in Primary Care 

 

August 2026 Page 88 of 123 

• Participants also mentioned that accurate screening is valuable and would have helped 

them receive an effective treatment plan earlier in their hypertension management 

process. 

d. Participants highlighted the value of finding medication(s) that are effective and 

minimize side effect. 

• Participants valued having a medication (or combination) that minimized disruptions to 

their daily life because of pharmacotherapy side effects or hypertension symptoms. 

• The participants also reported having felt relief when they finally found medication(s) that 

controlled their hypertension. 

e. Participants found monitoring hypertension at home to be both beneficial and 

uncomplicated, utilizing devices and mobile applications to track blood 

pressure measurements. 

• Most participants noted they did not experience difficulty when measuring their blood 

pressure at home, and sometimes prefer it compared to in a clinic. 

• Participants also mentioned that they take advantage of mobile applications to share 

blood pressure readings taken at home with their healthcare provider 
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Appendix F. Literature Review Search Terms and Strategy 

A. Resources Searched  

Sigma’s Information Specialist searched the following databases for relevant information (see 

Table F-1). 

Table F-1. Databases Searched 

Bibliographic Database Date Limits Platform/Provider 

Embase  March 1, 2019, to 
November 12, 2025 

Elsevier 

Medline March 1, 2019, to 
November 12, 2025 

Elsevier 

PubMed March 1, 2019, to 
November 12, 2025 

National Library of 
Medicine  

Gray Literature Resources Date Limits Platform/Provider 

AHRQ Evidence-based Practice Center Reports March 1, 2019, to 
November 12, 2025 

AHRQ 

Cochrane Database of Systematic reviews March 1, 2019, to 
November 12, 2025 

Cochrane Library 

VA Evidence Synthesis Program Reports March 1, 2019, to 
November 12, 2025 

VA ESP 

B. Search Strategies 

The search strategies for bibliographic databases employed combinations of free-text keywords 

as well as controlled vocabulary terms including, but not limited to, the concepts detailed in 

Tables F-2 and F-3. 

Table F-2. EMBASE & MEDLINE SEARCH STRATEGY (EMBASE.COM SYNTAX)  

No. Concept  Query Results 

#1 Hypertension - Emtree Terms 'hypertension'/exp/mj OR 'hypertensive patient'/exp/mj 433913 

#2 Hypertension - Title Keywords antihypertens*:ti OR 'blood pressure':ti OR diastolic:ti OR 

hypertens*:ti OR prehypertens*:ti OR systolic:ti 

474601 

#3 Hypertension- Abstract 

Keywords 

((affect* OR asymptomatic OR borderline OR control* OR 

decreas* OR effect* OR elevate* OR high OR improv* OR 

lessen* OR low OR lower* OR manag* OR mask* OR 

reduc* OR resistant OR silent OR treat* OR uncontrolled 

OR undiagnosed OR 'white coat' OR whitecoat OR 

worse*) NEAR/2 (antihypertens* OR 'blood pressure' OR 

diastolic OR hypertens* OR prehypertens* OR 

systolic)):ab 

286123 

#4 Hypertension Population Set #1 OR #2 OR #3 774606 
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KQ1. What is the optimal method for accurately measuring blood pressure? 

 

 

KQ2. What is the effectiveness of interventions for improving adherence to therapy and achievement of 

blood pressure goals? 

 
 

#5 Monitoring - Emtree Terms 'ambulatory monitoring'/exp/mj OR 'home 

monitoring'/exp/mj OR 'wearable monitor'/exp/mj 

7152 

#6 Monitoring - Title Keywords (('24 hour' OR ambulatory OR auscultatory OR automat* 

OR continuous* OR 'day time' OR daytime OR electronic* 

OR home OR intermittent* OR manual* OR 'night time' 

OR nighttime OR office* OR remote* OR 'self measur*' 

OR 'self report*' OR sphygmomanometer* OR unattended 

OR wearable*) NEAR/3 (calibrat* OR determin* OR 

diagnos* OR diagnos* OR evaluat* OR measur* OR 

monitor* OR reading* OR record* OR screen* OR test* 

OR track*)):ti 

90300 

#7 Monitoring  #5 OR #6 93394 

#8 Hypertension Monitoring #4 AND #7 9802 

#9 Blood Pressure 

Measurement/Monitoring - 

Emtree Terms 

'blood pressure measurement'/exp/mj OR 'blood pressure 

monitor'/exp/mj OR 'hypertension'/dm_di 

49007 

#10 Blood Pressure 

Measurement/Monitoring - 

Abstract or Title Keywords 

(('blood pressure' OR diastolic OR hypertens* OR 

prehypertens* OR systolic) NEAR/2 (determin* OR 

evaluat* OR measur* OR monitor* OR reading* OR 

record* OR screen* OR 'self measur*' OR 'self record*' 

OR test* OR track*)):ti,ab 

103221 

#11 Hypertension or Blood 

Pressure Measurement, 

Monitoring  

#8 OR #9 OR #10 135161 

#12 Diagnostic Studies - Emtree 

Term 

'comparative effectiveness'/exp OR 'diagnostic 

accuracy'/exp OR 'diagnostic test accuracy study'/exp OR 

'predictive validity'/exp OR 'sensitivity and specificity'/exp 

1077041 

#13 Diagnositic Sudies - Title 

Keywords 

accura*:ti OR comparative:ti OR compare*:ti OR 

diagnos*:ti OR effect*:ti OR efficacy:ti OR perform*:ti OR 

predict*:ti OR prognos*:ti OR reliable:ti OR reliability:ti OR 

sensitiv*:ti OR specificity:ti OR valid*:ti 

6798293 

#14 Diagnostic Studies   #12 OR #13 7423968 

#15 KQ1 Combined Set #11 AND #14 33432 

#16 Adherence - Emtree Terms 'achievement'/exp OR 'adherence'/exp OR 'patient 

compliance'/exp 

729609 

#17 Adherence - Title Keywords achieve*:ti OR adher*:ti OR complian*:ti OR nonadher*:ti 

OR noncomplian*:ti OR persistence:ti 

191673 
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KQ3. In hypertensive patients with co-occurring overweight or obesity, what is the safety and effectiveness 

of weight loss and weight management on blood pressure control? 

 
 

#18 Adherence - Abstract 

Keywords 

achiev*:ab OR adher*:ab OR complian*:ab OR 

nonadher*:ab OR noncomplian*:ab OR persistence:ab 

2935371 

#19 Adherence  #16 OR #17 OR #18 3501955 

#20 Reminder System - Emtree 

Terms 

'pill count'/exp OR 'reminder system'/exp 3588 

#21 Reminder System - Abstract or 

Title Keywords 

'electronic drug monitoring':ab,ti OR 'medication 

possession ratio*':ab,ti OR ((pharma* NEAR/2 

report*):ab,ti) OR 'pill count*':ab,ti OR remind*:ab,ti OR 

‘smart pill*’:ab,ti  R smartpill*:ab,ti 'text messag*':ab,ti 

70469 

#22 Education - Emtree Terms 'medical education'/exp OR 'patient education'/exp OR 

'patient information'/exp 

603164 

#23 Education - Abstract or Title 

Keywords 

(('care giver*' OR caregiver* OR family OR families OR 

patient* OR provider*) NEAR/2 (educat* OR information* 

OR learn* OR teach*)):ab,ti 

195870 

#24 Adherence Interventions - 

Abstract or Title Keywords 

((achieve* OR adher* OR complian* OR nonadher* OR 

noncomplian* OR persistence) NEAR/2 (goal* OR 

intervention* OR medicat* OR pharmacotherap* OR 

program* OR target* OR treatment* OR value*)):ti,ab 

193089 

#25 Combine Interventions #20 OR #21 OR #22 OR #23 OR #24 958349 

#26 KQ2 Combined Set #4 AND #19 AND #25 13710 

#27 Obesity – Emtree Terms 'obese patient'/exp OR 'obesity'/exp 812070 

#28 Obesity - Abstract or Title 

Keywords 

obes*:ab,ti OR 'over weight':ab,ti OR overweight:ab,ti 702581 

#29 Higher BMI Population (('body mass index' OR bmi*) NEAR/1 (25* OR 26* OR 

27* OR 28* OR 29* OR 3* OR 4* OR 5* OR elevat* OR 

excess* OR high* OR over)):ab,ti 

188877 

#30 Obesity #27 OR #28 OR #29 1034708 

#31 Weight Loss – Emtree Terms 'body weight loss'/exp OR 'body weight management'/exp 

OR 'weight loss program'/exp 

343298 

#32 Weight Loss - Abstract or Title 

Keywords 

((bmi OR 'body mass index' OR pound* OR weight) 

NEAR/2 (control* OR decreas* OR lessen* OR lose OR 

losing OR loss* OR lost OR lower* OR manag* OR reduc* 

OR shed*)):ab,ti 

368229 

#33 Weight Loss #31 OR #32 514355 
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KQ4. What are the safety and effectiveness of lifestyle modifications to treat hypertension? 
 

 

#34 KQ3 Combined Set #4 AND #30 AND #33 13651 

#35 Dietary Interventions - Emtree 

Terms 

'diet'/exp OR 'diet restriction'/exp OR 'diet therapy'/exp 887578 

#36 Dietary Interventions - Abstract 

or Title Keywords 

((diet* OR nutrition*) NEAR/2 (affect* OR chang* OR 

effect* OR improv* OR intervention* OR manag* OR 

modif* OR plan* OR program* OR restrict* OR therap* 

OR treatment*)):ab,ti 

281237 

#37 Dietary Interventions - Abstract 

or Title Keywords 

dash:ab,ti OR 'dietary approach* to stop 

hypertension':ab,ti OR 'low salt':ab,ti OR 'low sodium':ab,ti 

OR mediterranean:ab,ti OR ((potassium NEAR/2 

supplement*):ab,ti) OR (((salt OR sodium) NEAR/2 

(replace* OR substitute*)):ab,ti) OR vegan:ab,ti OR 

vegetarian:ab,ti 

102461 

#38 Combined Dietary Interventions 

Set 

#35 OR #36 OR #37 1086084 

#39 Exercise Interventions - Emtree 

Terms 

'exercise'/exp OR 'physical activity'/exp 1086425 

#40 Exercise Interventions -

Abstract or Title Keywords 

(aerobic* NEAR/2 (activit* OR exercise* OR train* OR 

‘work out*’  R workout*)):ab,ti  R aerobics:ab,ti OR 

aquatic*:ab,ti OR bike*:ab,ti OR biking:ab,ti OR 

circuit:ab,ti OR cycling:ab,ti OR exercis*:ab,ti OR 'interval 

train*':ab,ti OR hiking:ab,ti OR jogging:ab,ti OR 'physical 

activit*':ab,ti OR quigong:ab,ti OR 'resistance train*':ab,ti 

OR running:ab,ti OR 'strength train*':ab,ti OR swim*:ab,ti 

OR 'tai chi':ab,ti OR taichi:ab,ti OR treadmill*:ab,ti OR 

walk*:ab,ti OR 'weight train*':ab,ti OR yoga:ab,ti 

1333777 

#41 Combined Exercise 

Interventions Set 

#39 OR #40 1748550 

#42 Behavioral Interventions - 

Emtree Terms 

'behavior change'/exp OR 'behavioral training'/exp 164906 

#43 Behavioral Interventions - 

Abstract or Title Keywords 

(behavio* NEAR/2 (affect* OR chang* OR effect* OR 

intervention* OR manag* OR modif* OR therap* OR 

treatment*)):ab,ti 

274360 

#44 Combined Behavioral 

Interventions Set 

#42 OR #43 349373 

#45 Lifestyle Interventions - Emtree 

Terms 

'lifestyle modification'/exp 66781 

#46 Lifestyle Interventions - 

Abstract or Title Keywords 

(('life style*' OR lifestyle*) NEAR/2 (affect* OR chang* OR 

effect* OR improv* OR intervention* OR manag* OR 

modif* OR plan* OR program* OR therap* OR 

treatment*)):ab,ti 

82332 
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KQ5. What are the optimal control targets for systolic blood pressure? 

KQ6. What are the optimal control targets for diastolic blood pressure? 

 

 

KQ7. What are the comparative effectiveness and safety of the antihypertensive drug classes thiazides, 

ACEIs, ARBs, CCBs, beta-blockers (as initial therapy with or without add-on therapy)? 

KQ8. What are the comparative effectiveness and safety of initiating a combination of two or more drug 

classes vs. initiating one drug and adding one or more drugs later in selected patients? 

KQ9. For adult outpatients with resistant or difficult to control hypertension, what are the comparative safety 

and effectiveness of adding any antihypertensive drug to an existing drug regimen of three or more drugs? 
 

 

#47 Combined Lifestyle 

Interventions Set 

#45 OR #46 116877 

#48 Dietery & Exercise 

Interventions 

#38 AND #41 137811 

#49 Dietary & Behavioral 

Interventions 

#38 AND #44 23724 

#50 Exercise & Behavioral 

Interventions 

#41 AND #44 55009 

#51 KQ4 Combined Set #4 AND (#47 OR #48 OR #49 OR #50) 23385 

#52 Optimal Control Targets - 

Emtree Terms 

'achievement'/exp 495791 

#53 Optimal Control Targets - Title 

Keywords 

goal*:ti OR optimal:ti OR optimum:ti OR range*:ti OR 

target*:ti OR value*:ti 

909917 

#54 Optimal Control Targets - 

Abstract Keywords 

(('blood pressure' OR bp OR diastolic OR systolic) 

NEAR/2 (goal* OR optimal OR optimum OR range* OR 

target* OR value*)):ab 

33647 

#55 Combined Optimal Control 

Targets 

#52 OR #53 OR #54 1425194 

#56 KQ5 & KQ6 Combined Set #4 AND #55 42925 

#57 Pharmacotherapies - Emtree 

Terms 

'antihypertensive agent'/exp/mj OR 'antihypertensive 

therapy'/exp/mj OR 'antihypertensive activity'/exp/mj OR 

'hypertension'/exp/dm_dt 

566566 

#58 Pharmacotherapies - Abstract 

or Title Keywords 

(('anti hypertens*' OR antihypertens* OR 'blood pressure' 

OR diastolic OR hypertens* OR prehypertens* OR 

systolic) NEAR/2 (agent* OR dosage* OR dose* OR 

dosing OR drug* OR medication* OR medicine* OR 

pharma* OR prescri* OR therap* OR treatment*)):ab,ti 

124833 
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#59 Combination Therapies  'drug combination'/exp/mj OR 'polypharmacy'/exp/mj OR 

'1 drug':ab,ti OR '2 drug*':ab,ti OR '3 drug*':ab,ti OR '4 

drug*':ab,ti OR 'drug* combin*':ab,ti OR multidrug*:ab,ti 

OR polypharm*:ab,ti OR polypill:ab,ti OR polytherap*:ab,ti 

OR 'two drug':ab,ti OR (((single OR double OR dual OR 

multi* OR quadruple OR triple) NEAR/2 (agent* OR 

combo* OR combin* OR drug* OR medicat* OR regimen* 

OR therap*)):ab,ti) 

504025 

#60 Thiazide-Type / Thiazide-Like 

Diuretics 

'thiazide diuretic agent'/exp/mj OR 

bendroflumethiazide*:ab,ti OR chlorothiazide*:ab,ti OR 

chlortalidone*:ab,ti OR chlorthalidone*:ab,ti OR 

diuretic*:ab,ti OR hctz:ab,ti OR hydrochlorothiazide*:ab,ti 

OR indapamide*:ab,ti OR methyclothiazide*:ab,ti OR 

metolazone*:ab,ti OR thiazide*:ab,ti OR triamterene*:ab,ti 

99379 

#61 Angiotensin-Converting 

Enzyme (ACE) Inhibitors 

'dipeptidyl carboxypeptidase inhibitor'/exp/mj OR (((ace 

OR 'angiotensin-converting enzyme*' OR 'dipeptidyl 

carboxypeptidase') NEAR/2 (antagonist* OR block* OR 

inhibit*)):ab,ti) OR benazepril*:ab,ti OR captopril*:ab,ti OR 

enalapril*:ab,ti OR fosinopril*:ab,ti OR lisinopril*:ab,ti OR 

moexipril*:ab,ti OR perindopril*:ab,ti OR quinapril*:ab,ti 

OR ramipril*:ab,ti OR trandolapril*:ab,ti 

104477 

#62 Angiotensin II Receptor 

Blockers (ARBs) 

'angiotensin receptor antagonist'/exp/mj OR 

((('angiotensin ii receptor*' OR 'angiotensin receptor*') 

NEAR/2 (antagonist* OR block* OR inhibit*)):ab,ti) OR 

azilsartan*:ab,ti OR candesartan*:ab,ti OR 

eprosartan*:ab,ti OR irbesartan*:ab,ti OR losartan*:ab,ti 

OR olmesartan*:ab,ti OR telmisartan*:ab,ti OR 

valsartan*:ab,ti 

63883 

#63 Long-Acting Dihydropyridine 

(DHP) Calcium Channel 

Blockers (CCBs) 

'calcium channel blocking agent'/exp/mj OR (((calcium OR 

'long-acting dihydropyridine') NEAR/2 (antagonist* OR 

block* OR inhibit*)):ab,ti) OR amlodipine*:ab,ti OR 

felodipine*:ab,ti OR nicardipine*:ab,ti OR nifedipine*:ab,ti 

OR nisoldipine*:ab,ti 

164970 

#64 Aldosterone/Mineralocorticoid 

Receptor Antagonists 

'mineralocorticoid antagonist'/exp/mj OR (((aldosterone* 

OR mineralocorticoid*) NEAR/2 (antagonist* OR block* 

OR inhibit*)):ab,ti) OR eplerenone*:ab,ti OR 

finerenone*:ab,ti OR spironolactone*:ab,ti 

53611 

#65 Direct Renin Inhibitor 'renin inhibitor'/exp/mj OR ((renin NEAR/2 (antagonist* 

OR block* OR inhibit*)):ab,ti) OR aliskiren:ab,ti 

8039 

#66 Potassium-Sparing Diuretic 'potassium sparing diuretic agent'/exp/mj OR 

amiloride*:ab,ti OR 'potassium sparing diuretic*':ab,ti 

29934 

#67 Alpha-Blockers 'alpha adrenergic receptor blocking agent'/exp/mj OR 

((alpha NEAR/2 (antagonist* OR block* OR inhibit*)):ab,ti) 

OR doxazosin*:ab,ti OR prazosin*:ab,ti OR 

terazosin*:ab,ti 

183929 



VA/DOD Clinical Practice Guideline for Diagnosis and Treatment of Hypertension in Primary Care 

 

August 2026 Page 95 of 123 

 

KQ10. What is the safety and effectiveness of adding telehealth, mobile applications, or other new 

technologies to improve blood pressure control in adults with hypertension? 

KQ11. What is the comparative effectiveness of various forms of hypertension care delivery (e.g.,  telehealth, 

community health worker-led clinic; clinical pharmacists-run clinic; run clinic; etc.)? 

 
 

#68 Beta-Blockers (BBs) 'beta adrenergic receptor blocking agent'/exp/mj OR 

((beta NEAR/2 (antagonist* OR block* OR inhibit*)):ab,ti) 

OR acebutolol*:ab,ti OR atenolol*:ab,ti OR betaxolol*:ab,ti 

OR bisoprolol*:ab,ti OR labetalol*:ab,ti OR 

metoprolol*:ab,ti OR nadolol*:ab,ti OR nebivolol*:ab,ti OR 

penbutolol*:ab,ti OR pindolol*:ab,ti OR propranolol*:ab,ti 

OR timolol*:ab,ti 

192779 

#69 Long-Acting non-DHP CCBs diltiazem*:ab,ti OR verapamil*:ab,ti 38082 

#70 Alpha-Beta Blockers carvedilol*:ab,ti OR labetalol*:ab,ti 7273 

#71 GLP-1 Agonists, SGLTis, & 

Other 

'glucagon like peptide 1 receptor agonist'/exp/mj OR 

albiglutide*:ab,ti OR bexagliflozin*:ab,ti OR 

canagliflozin*:ab,ti OR clonidine*:ab,ti OR 

dapagliflozin*:ab,ti OR dulaglutide*:ab,ti OR 

empagliflozin*:ab,ti OR ertugliflozin*:ab,ti OR 

exenatide*:ab,ti OR 'glp 1*':ab,ti OR glp1*:ab,ti OR 

'glucagon like peptide 1 receptor agonist*':ab,ti OR 

guanabenz*:ab,ti OR guanfacine*:ab,ti OR 

hydralazine*:ab,ti OR liraglutide*:ab,ti OR 

lixisenatide*:ab,ti OR methyldopa*:ab,ti OR minoxidil*:ab,ti 

OR semaglutide*:ab,ti OR sglti*:ab,ti OR 'sodium glucose 

cotransporter 1 inhibitor*':ab,ti OR 'sodium glucose 

cotransporter 2 inhibitor*':ab,ti OR tirzepatide*:ab,ti 

68897 

#72 Combined Pharmacotherapies 

Set 

#57 OR #58 OR #59 OR #60 OR #61 OR #62 OR #63 

OR #64 OR #65 OR #66 OR #67 OR #68 OR #69 OR 

#70 OR #71 

1510599 

#73 KQ7-9 Combined Set #4 AND #72 255516 

#74 Telehealth, Mobile Applications 

- Emtree terms 

'digital health'/exp OR 'mobile application'/exp OR 'mobile 

phone'/exp OR 'telehealth'/exp 

204898 

#75 Telehealth - Abstract or Title 

Keywords 

'tele care':ab,ti OR telecare:ab,ti OR 'tele health*':ab,ti OR 

telehealth*:ab,ti OR 'tele medicine':ab,ti OR 

telemedicine:ab,ti OR 'tele monitor*':ab,ti OR 

telemonitor*:ab,ti OR 'tele nursing':ab,ti OR 

telenursing:ab,ti 

57986 

#76 Mobile Applications - Abstract 

or Title Keywords 

((mobile NEAR/2 (app* OR device* OR phone* OR 

tech*)):ab,ti) OR 'smart phone*':ab,ti OR 

smartphone*:ab,ti 

89229 

#77 Digital Health - Abstract or Title 

Keywords 

(digital NEAR/2 (health* OR intervention* OR med*)):ab,ti 

OR mhealth*:ab,ti  

23850 
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KQ12. What are the safety and effectiveness of procedures (e.g., renal denervation) to control blood 

pressure? 
 

 

 

Limits 

 

#78 Community/Nurse/Pharmacist 

Lead Clinics - Abstract or Title 

Keywords 

((community OR nurs* OR pharmacist*) NEAR/5 (clinic 

OR clinics OR deliver* OR lead* OR led* OR run)):ab,ti 

56967 

#79 KQ10 & KQ11 Interventions 

Combined  

#74 OR #75 OR #76 OR #77 OR #78 301197 

#80 KQ10 & KQ11 Combined Set #4 AND #79 6095 

#81 Procedures - Emtree Terms 'adrenalectomy'/exp OR 'brain depth stimulation'/exp OR 

'electroacupuncture'/exp OR 'hypertension'/exp/dm_su 

OR 'kidney denervation'/exp OR 'renal artery 

revascularization'/exp OR 'renal artery stenting'/exp 

121087 

#82 Procedures – Abstract or Title 

Keywords 

(kidney:ab,ti OR renal:ab,ti) AND denervation:ab,ti OR 

adrenalectom*:ab,ti OR 'baroreflex amplification':ab,ti OR 

'brain depth stim*':ab,ti OR 'carotid body ablation':ab,ti OR 

'deep brain stim*':ab,ti OR 'electro-acupuncture':ab,ti OR 

electroacupuncture:ab,ti OR 'pacemaker-based cardiac 

neuromodulation':ab,ti OR procedure*:ti OR 'renal artery 

revascularization':ab,ti OR 'renal artery stent*':ab,ti OR 

sympathectom*:ab,ti OR symplicity:ab,dn,ti 

236893 

#83 Procedures Combined #81 OR #82 214787 

#84 KQ12 Combined Set #4 AND #83 14809 

#85 All KQs Combined #15 OR #26 OR #34 OR #51 OR #56 OR #73 OR #80 

OR #84 

338131 

#86 KQs Needing Observational 

Studies (KQ1, KQ3) 

#15 OR #34 46823 

#87 All KQs RCTs #85 AND ('random sample'/de OR 'randomization'/de OR 

'randomized controlled trial'/exp OR 'phase 3':ab,ti OR 

'phase iii':ab,ti OR random*:ab,ti OR rct:ab,ti) 

54196 

#88 All KQs Systematic Reviews #85 AND ('meta analysis'/exp OR 'systematic review'/de 

OR cochrane:jt OR [cochrane review]/lim OR 

systematic*:ti OR cochrane*:ab,ti OR metaanaly*:ab,ti OR 

'meta analy*':ab,ti OR (search*:ab,ti AND (cinahl*:ab,ti OR 

databases:ab,ti OR ebsco*:ab,ti OR embase*:ab,ti OR 

medline*:ab,ti OR psychinfo*:ab,ti OR psycinfo*:ab,ti OR 

'science direct*':ab,ti OR sciencedirect*:ab,ti OR 

scopus*:ab,ti OR systematic*:ab,ti OR 'web of 

knowledge*':ab,ti OR 'web of science':ab,ti)) OR 

((systematic* NEAR/3 review*):ab,ti)) 

11939 
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#89 KQ1, KQ3 Observational 

Studies 

#86 AND ('cohort analysis'/exp OR 'comparative 

study'/exp OR 'controlled study'/exp OR 'diagnostic 

accuracy'/exp OR 'evaluation study'/de OR 'longitudinal 

study'/de OR 'major clinical study'/de OR 'observational 

study'/de OR 'prospective study'/de OR 'sensitivity and 

specificity'/exp OR 'between groups':ti,ab OR 'case 

control*':ti,ab OR 'clinical utility':ti,ab OR cohort*:ti,ab OR 

comparison:ti,ab OR comparative:ti,ab OR 'control 

group*':ti,ab OR 'controlled study':ti,ab OR 'controlled 

trial':ti,ab OR 'cross over':ti,ab OR crossover:ti,ab OR 

'diagnostic accuracy':ti,ab OR 'double blind':ti,ab OR 

'double blinded':ti,ab OR longitudinal:ti,ab OR 'matched 

controls':ti,ab OR ((observational NEXT/3 study):ti,ab) OR 

prospective:ti,ab OR sensitivity:ti,ab OR specificity:ab,ti 

OR versus:ti OR vs:ti) 

34053 

#90 Combine RCTs, SRs, & 

Observational Studies 

#87 OR #88 OR #89 84532 

#91 Date limit: Mar 1, 2019 through 

Nov 12, 2025 

#90 AND [01-03-2019]/sd NOT [13-11-2025]/sd AND 

[2019-2025]/py 

26941 

#92 Remove Out Of Scope 

Publication Types 

#91 NOT (abstract:nc OR annual:nc OR 'book'/de OR 

book:it OR book:pt OR 'case report'/de OR 'case report':ti 

OR 'chapter'/it OR comment:ti OR conference:nc OR 

[conference abstract]/lim OR 'conference paper'/exp OR 

[conference paper]/lim OR 'conference proceeding':ti OR 

'conference proceeding':pt OR [conference review]/lim OR 

'conferences and congresses'/exp OR congress:nc OR 

[editorial]/lim OR editorial:ti OR 'letter'/de OR letter:it OR 

[letter]/lim OR letter:ti OR meeting:nc OR proceedings:nc 

OR sessions:nc OR 'symposium'/exp OR symposium:nc) 

19504 

#93 Remove Animal Studies #92 NOT ([animals]/lim NOT [humans]/lim OR ((animal:ti 

OR animals:ti OR canine*:ti OR dog:ti OR dogs:ti OR 

feline:ti OR hamster*:ti OR lamb:ti OR lambs:ti OR mice:ti 

OR monkey:ti OR monkeys:ti OR mouse:ti OR murine:ti 

OR pig:ti OR piglet*:ti OR pigs:ti OR porcine:ti OR 

primate*:ti OR rabbit*:ti OR rat:ti OR rats:ti OR rodent*:ti 

OR sheep*:ti OR swine:ti OR veterinar*:ti OR (vitro:ti NOT 

vivo:ti)) NOT (human*:ab,ti OR patient*:ab,ti))) 

18456 

#94 Remove Out of Scope Age 

Ranges 

#93 NOT ((adolescen*:ti OR babies:ti OR baby:ti OR 

boys:ti OR child*:ti OR girls:ti OR infancy:ti OR infant*:ti 

OR juvenile*:ti OR neonat*:ti OR newborn*:ti OR nurser*:ti 

OR paediatric*:ti OR pediatric*:ti OR preschool*:ti OR 

'school age*':ti OR schoolchildren*:ti OR teen*:ti OR 

toddler*:ti OR youth*:ti) NOT (adult*:ti OR men:ti OR 

women:ti)) 

17715 

#95 Embase, Medline, Preprint, or 

PubMed-not-Medline records 

limit 

#94 AND ([embase]/lim OR [medline]/lim OR [preprint]/lim 

OR [pubmed-not-medline]/lim) 

14954 
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Table F-3. Embase.com Syntax Key 
Embase.com Syntax  

* Truncation character (wildcard) 

NEAR/n Search terms within a specified number (n) of words from each other in any order   

NEXT/n Search terms next to a specified number (n) of words from each other in the specified order 

/exp “Explodes” controlled vocabulary term (e.g., expands search to all more specific related terms in 

the vocabulary’s hierarchy)   

/mj Denotes a term that has been searched as a major subject heading 

/de Non-exploded subject heading 

/dm_dt Drug therapy subheading 

/dm_su Surgical treatments subheading 

/lim Limit 

/sd Entry date (date that the record is added to the database) 

:ti Limit to title 

:ab,ti Limit to abstract and title fields 

#96 English Language Limit #95 AND [english]/lim 14421 
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Appendix G. Alt Text Descriptions of Algorithms  

The following outlines narratively describe Module A and Module B; an explanation of the purpose 

of the algorithms and description of the various shapes used within the algorithms can be found in 

the Algorithm section. The sidebars referenced within these outlines can also be found in the 

Algorithm section.  

A. Module A: Screening and Diagnosis 

1. Module A begins with Box 1, in the shape of a rounded rectangle: “Individuals in the 

health care system with a properly measured blood pressure (Sidebar 1)”. 

2. Box 1 connects to Box 2, in the shape of a hexagon, asks the question: “Is the patient 

currently being treated for hypertension?” 

a. If the answer is “Yes” to Box 2, then Box 3. 

b. If the answer is “No” to Box 2, then Box 4. 

3. Box 3, in the shape of an oval: “Go to Module B, Box 10”. 

4. Box 4, in the shape of a hexagon, asks the question: “Is repeated measurement SBP 

≥130mmHg or DBP ≥ 0mmHg? (Sidebars 2 & 4)” 

a. If the answer is “Yes” to Box 4, then Box 5. 

b. If the answer is “No” to Box 4, then Box  . 

5. Box 5, in the shape of a rectangle: “Confirm hypertension diagnosis. (Sidebar 2) 

Obtain history, physical and assess for target organ damage and comorbid conditions 

(Sidebar 3); consider baseline testing as appropriate”. 

6. Box 5 connects to Box  , in the shape of a hexagon, asks the question: “Is a 

secondary cause of hypertension suspected?” 

a. If the answer is “Yes” to Box  , then Box 8. 

b. If the answer is “No” to Box  , then Box  . 

7. Box  , in the shape of a rectangle: “Follow up: 

▪ Check blood pressure at routine clinic visits; 

▪ Address other CV risk factors and offer lifestyle modifications as appropriate”. 

8. Box 8, in the shape of a rectangle: “Evaluate as indicated; consider referral to 

specialist”. 

9. Box  , in the shape of an oval: “Go to Module B, Box 10”. 

B. Module B: Treatment  

1. Module B begins with Box 10, in the shape of a rounded rectangle: “Patient needs 

hypertension management and treatment”. 

2. Box 10 connects to Box 11, in the shape of a rectangle: “Assess/Reassess patient 

values and preferences; discuss and implement lifestyle modification utilizing shared-

decision making and motivational interviewing (Sidebar 5)”. 

3. Box 11 connects to Box 12, in the shape of a hexagon, asks the question: “Patient 

needs and agrees to pharmacotherapy?” 

a. If the answer is “Yes” to Box 12, then Box 13. 

b. If the answer is “No” to Box 12, then Box 14. 
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4. Box 13, in the shape of a rounded rectangle: “Initiate, continue, or optimize 

pharmacotherapy (Sidebars 7, 8, 9)”. 

5. Box 13 connects to Box 14, in the shape of a rectangle: “Implement one or more of the 

following (as appropriate) to improve adherence and/or blood pressure control: 

▪ HBPM (home blood pressure monitoring) 

▪ Pharmacist-led, nurse-led, or dietitian-led co-interventions (Sidebar 5) 

▪ Digital Health Interventions (Sidebar 6)”. 

6. Box 15, in the shape of a rectangle: “Follow-up regularly (e.g., monthly) until: 

▪ Blood pressure is at goal (Sidebar 4) 

▪ Treatment regimen is optimized (Sidebar 8) 

Note: Co-occurring conditions and other patient characteristics and 

preferences may change frequency of follow-up visits.” 

7. Box 15 connects to Box 16, in the shape of a hexagon, asks the question: “Is the 

patient’s blood pressure at goal?” 

a. If the answer is “Yes” to Box 18, then Box 17. 

b.  If the answer is “No” to Box 18, then return to Box 13. 

8. Box 17, in the shape of a rectangle:  

▪ “Follow up regularly, at least annually or more frequently, based on patient 

characteristics, co-occurring conditions, etc. 

▪ Encourage patient engagement in blood pressure monitoring and healthy 

lifestyle in between visits.” 
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Appendix H. Dietary Information 

Table H-1: Nutrient Composition of the Dietary Approaches to Stop Hypertension (DASH) 
    *† (139) 

Nutrient Recommended Intake 

Saturated fat 6% of total calories 

Total fat 27% of total calories 

Carbohydrate 55% of total calories 

Dietary fiber 30 grams/day 

Protein 18% of total calories 

Cholesterol 150 mg/day 

Total calories (energy) 
Balance energy intake and expenditure to maintain 
desirable body weight/prevent weight gain 

Sodium Target less than 2,300 mg per day. 

* Additional information on the DASH diet is available at: http://www.nhlbi.nih.gov/health/health-topics/topics/dash.(139) 
†The DASH diet was shown to be most effective in lowering blood pressure when combined with sodium 
restriction.(140)  
 
Abbreviations: DASH – Dietary Approaches to Stop Hypertension; mg – milligrams 

Table H-2: Summary of Dietary Recommendations in the Mediterranean Diet*†‡ (33,141) 

Food Goal 

Recommended 

Olive oil ≥4 Tbsp. per day 

Tree nuts and peanuts ≥3 servings per week 

Fresh fruits including natural fruit juices ≥3 servings per day 

Vegetables ≥2 servings per day 

Seafood (primarily fatty fish) ≥3 servings per week 

Legumes ≥3 servings per week 

Sofrito† ≥2 servings per week 

White meat In place of red meat 

Wine with meals ≤  glasses per week, for those who drink 

Discouraged 

Soda drinks <1 drink per day 

Commercial baked goods, sweets, pastries‡ <3 servings per week 

Spread fats <1 serving per day 

Red and processed meats <1 serving per day 

*Dietary patterns vary both within and among countries in the Mediterranean region, precluding a single standardized 
definition of the Mediterranean diet, though certain characteristic features are generally agreed upon by those studying 
its potential health effects. The table above represents the specific dietary recommendations used in the research study 
constituting our evidence base for this section of the guideline. 
† Sofrito is a sauce made with tomato and onion, and often includes garlic, herbs, and olive oil. 
‡ Commercial bakery goods, sweets, and pastries included cakes, cookies, biscuits, and custard, and did not include 
those that are homemade. 
 
Abbreviations: tbsp – tablespoon   

https://www.nhlbi.nih.gov/health/dash-eating-plan
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Appendix I. Drug and Dosage Table (Selected Examples) 

Drug Usual Dose Range Commentsa 

Thiazide-type Diuretics 

Chlorthalidoneb 12.5-25 mg daily 

 
• May cause hyperuricemia/gout 

HCTZb 12.5-50 mg dailyc 

 
• Monitor K+ (potassium) levels 

Indapamide IR: 2.5 mg daily • May cause photosensitivity (rare) 

• May cause hyponatremia (1-2%) 

• May be less effective in eGFR <30 
mL/minute  

Angiotensin-Converting Enzyme Inhibitors (ACEI) 

Benazepril 

 

Captopril  

10-40 mg/day (daily or divided bid) 

 

12.5-50mg bid to 3x daily 

 

• Avoid in women who are planning to 

become pregnant or who are 

pregnant; when pregnancy is 

contemplated or detected, discontinue 

as soon as possible, due to potential 

for fetal and neonatal morbidity and 

death; patients of child-bearing 

potential should also be educated 

about the risks 

• Do not use if history of angioedema  

• Avoid concomitant use of ACEI with 

ARB or direct renin inhibitor due to 

increased risk of hypotension, 

syncope, increased K+, and changes 

in renal function (see 

Recommendation 13) 

• Monitor K+ and kidney function; use 

caution if combined with K+ sparing 

diuretic or K+ supplement 

• Consider interruption or 

discontinuation in patients who 

develop clinically significant decline in 

kidney function after initiation of 

therapy (e.g., >30%), until further 

work-up, as indicated (e.g., renal 

artery stenosis) 

• Compelling indications include CKD 

with albuminuria (refer to VA/DOD 

CKD CPG); heart failure with reduced 

ejection fraction (HFrEF); recent MI 

Enalapril 5-40 mg/day (daily or divided bid) 

 

Fosinopril 10-40 mg daily 

 

Lisinoprilb 10-40 mg daily 

 

Moexipril 

 

Perindopril 

 

Quinapril 

 

Ramiprilb 

 

Trandolapril 

7.5-30 mg daily or divided bid 

 

4-16mg daily 

 

10-80mg daily 

 

2.5-20 mg/day (daily or divided bid) 

(10 mg daily for CV risk prevention) 

1-4mg daily 

Angiotensin II Receptor Blockers (ARB) 

Azilsartand 40-80 mg daily (40 mg with diuretic) • Avoid in women who are planning to 

become pregnant or who are 

pregnant; when pregnancy is Candesartand 8-32 mg daily 
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Drug Usual Dose Range Commentsa 

Eprosartand 400-800 mg/daily (daily or divided bid) contemplated or detected, discontinue 

as soon as possible; drugs that act 

directly on the renin angiotensin 

system can cause injury and death to 

the developing fetus; patients of child-

bearing potential should also be 

educated about the risks. 

• Avoid concomitant use of ACEI with 

an ARB or direct renin inhibitor due to 

increased risk of hypotension, 

syncope, increased K+, and changes 

in renal function (See 

Recommendation 13) 

• In general, the lower doses should be 

considered in patients receiving 

diuretics 

• Monitor K+ and kidney function; use 

caution if combined with, K+ sparing 

diuretic, or K+ supplement 

• Consider interruption or 

discontinuation in patients who 

develop clinically significant decline in 

kidney function after initiation of 

therapy, until further work-up, as 

indicated (e.g., renal artery stenosis) 

• Compelling indications include CKD 

with albuminuria (refer to VA/DOD 

CKD CPG); HFrEF; recent MI 

Irbesartand 75-300 mg daily 

Losartanb 25-100 mg/day (daily or divided bid 

(up to 150mg/day for HFrEF ) 

Olmesartand 20-40 mg daily 

Telmisartand 20-80 mg daily 

Valsartanb,e 80-320 mg daily  

(divided in 2 doses if using solution)  

(use twice daily dosing for HFrEF or 

post-acute coronary syndrome [ACS]) 

Long-Acting Calcium Channel Blockers (CCB) 

 DHP CCBs 

Amlodipineb 

 

2.5-10 mg daily 
• Monitor adverse effects (DHP CCBs 

may cause ankle edema, dizziness, 

flushing, headache, constipation) 

• Use CCBs with caution in patients 

with hepatic or rental dysfunction 

• Non-DHP CCBs may be considered 

for rate control in supraventricular 

tachycardia or atrial fibrillation/flutter 

• Verapamil may cause constipation; 

verapamil is contraindicated in 

atrioventricular node dysfunction (2nd 

Felodipine 

 

Nifedipine SRb 

 

 

Non-DHP CCBs 

Verapamil SRb 

 

2.5-10 mg daily 

 

30-120 mg daily (or bid) 

 

 

 

120-480 mg daily or divided bid (per 

formulation) 
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Drug Usual Dose Range Commentsa 

Diltiazem SRb 120-360 mg daily or divided bid (per 

formulation) 

or 3rd degree heart block), systolic 

HF and ↓ left ventricle (LV) function 

• Diltiazem may ↓ sinus rate and cause 

heart block 

• Verapamil or diltiazem should not 

usually be used with a beta-blocker 

due to risk of severe bradycardia or 

heart block 

Aldosterone/Mineralocorticoid Receptor Antagonists 

Eplerenone 50-100 mg daily or divided bid • Avoid use if hyperkalemia or severe 

kidney dysfunction 

• Monitor K+ and kidney function; 

consider risk vs. benefit if combined 

with ACEI, ARB, K+ sparing diuretic, 

or K+ supplement 

• Higher risk of gynecomastia with 

spironolactone (9%) than eplerenone 

(<1%) 

• Compelling indications include: 

HFrEF 

• Effective in resistant hypertension 

Spironolactoneb 25-50 mg/daily  

(generally, do not exceed 50mg/day in 

absence of primary aldosteronism) 

Other Potassium-Sparing Diuretics 

Amiloride 5-10 mg/daily (may start elderly on 

2.5mg) 
• Avoid use if hyperkalemia or severe 

kidney dysfunction 

• Helpful in reducing hypokalemia 

caused by thiazide diuretics 

• Effective in resistant hypertension 

Alpha-Adrenergic Blockers 

Doxazosin 1-16 mg/daily • Initiate at low doses (1 mg) 

• Administer 1st dose at bedtime to 

avoid syncope 

• Avoid use as monotherapy 

• May be considered for use in patients 

with symptomatic benign prostatic 

hyperplasia (BPH) 

Prazosin 2-20 mg/day (divided bid or tid) 

Terazosinb 1-20 mg daily 

Beta-Adrenergic Blockers 

Noncardioselective  • Discontinue with slow taper over one 

week 

• Avoid combination with non-DHP 

CCB due to increased risk of 

bradycardia or heart attack 

 

Propranolol 

 

IR: 80-160 mg/day (divided bid) 

SR: 80-160 mg daily 

Cardioselective  
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Drug Usual Dose Range Commentsa 

Atenololb 25-100 mg/day divided bid (adjust dose 

in CKD) 
• As doses increase, cardioselectivity 

decreases 

• Beta-blockers should be used 

cautiously in asthma  

• Compelling indications include: 

HFrEF (evidence available for 

reduction in morbidity and mortality 

with bisoprolol, carvedilol, metoprolol 

succinate in HFrEF); recent MI; 

angina; rate control in atrial 

fibrillation/flutter; data available for 

select beta-blockers for migraine 

prevention 

Metoprolol tartrateb IR: 50-300 mg/day 

(daily or divided bid) 

Metoprolol succinate 

(XL)b 
 

Combined alpha-beta 

adrenergic blockers 

Carvedilol 

 

Labetalold 

SR: 25-200 mg/day 

 

 

 

 

IRb: 12.5-50 mg/day (divided bid) 

CRd: 20-80 mg/day 

 

200-800 mg/day (divided bid-tid) 

Direct Acting Vasodilators 

Minoxidil 2.5-100 mg/day (daily or divided bid or 
tid) 
 

• Direct acting vasodilators often 

require concomitant use of diuretic 

and beta-blocker to reduce edema 

and reflex tachycardia 

• Monitor for hypertrichosis, volume 

retention, and pericardial effusions 

with minoxidil 

• Monitor for headache and systemic 

lupus erythematosis (dose-related) 

with hydralazine 

Hydralazineb 50-200 mg/day (divided bid-qid) 

Centrally Acting Antiadrenergic Drugs 

Clonidine Tabletb 

 

 

Clonidine Patch 

0.1 bid to start) usual dose range: 0.2 to 

0.6 mg/day in 2 or 3 divided doses 

0.1-0.3 mg patch weekly 

• Monitor for bradycardia, somnolence, 

and dry mouth. Taper dose to 

discontinue 

• Clonidine patches may be useful in 

select patients. Do not cut 

• May rarely cause bone marrow 

depression, positive Coombs test, 

hemolytic anemia and liver disorders 

(hepatitis, jaundice) 

 

Methyldopa 

 

500-2,000 mg/day (divided bid-tid) 
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Drug Usual Dose Range Commentsa 

Dual Endothelin Receptor Antagonist 

Aprocitentan 12.5 mg daily • Add-on therapy 

• Contraindicated in pregnancy; 

restricted access program (REMS); 

monthly pregnancy tests required 

for patients of childbearing potential  

• Baseline and periodic laboratory 

testing required -  aminotransferase 

levels and total bilirubin due to risk 

of hepatotoxicity, and hemoglobin 

due to risk of anemia 

• May cause fluid retention 
a For complete drug information, review the manufacturer’s prescribing information. 
b DOD Basic Core Formulary (BCF) item.  
c HCTZ 12.5 mg may be considered as an initial dose with titration recommended to 25 to 50mg daily; refer to 
Recommendation 12 and associated discussion for further information. 
d Item not on VA Formulary. 
e Restricted to treatment of patients with systolic heart failure in VA. 
 
Abbreviations: ACEI – angiotensin-converting enzyme inhibitors; ARB – angiotensin II receptor blockers; bid – twice per 

day; BPH – benign prostatic hyperplasia; CR – controlled release; DHP CCB – dihydropyridine calcium channel blocker; 

CKD – chronic kidney disease; eGFR – estimated glomerular filtration rate; HCTZ – Hydrochlorothiazide; HF – heart 

failure; HFrEF – heart failure with reduced ejection fraction; IR – immediate release; K+ – potassium; LV – left ventricle; 

MI – myocardial infarction; mg – milligrams; qid – four times per day; SR – sustained release; tid – three times per day; 

XL – extended release 

Consult agency formulary for availability. VA: https://www.va.gov/formularyadvisor/, DOD: TRICARE Formulary and 

Drug Lists | Health.mil 

 

 
  

https://www.va.gov/formularyadvisor/
https://health.mil/Military-Health-Topics/Access-Cost-Quality-and-Safety/Pharmacy-Operations/TRICARE-Formulary
https://health.mil/Military-Health-Topics/Access-Cost-Quality-and-Safety/Pharmacy-Operations/TRICARE-Formulary
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Appendix J. Guidance for Conducting Home Blood Pressure 
Measurement  

The following information has been adapted from the 2019 AHA Measurement of Blood Pressure 

in Humans.(11) 

Patient training provided by healthcare staff or providers: 

• Provide information about hypertension diagnosis and treatment, emphasizing: 

▪ Ambulatory blood pressure management is the gold standard for out-of-office 

blood pressure measurement, but home monitoring is a strong, practical 

alternative.  

▪ Both provide more accurate cardiovascular risk assessment compared to clinic 

measurements. 

• Provide information on the proper selection of a device. 

• Provide instruction on how patients can measure their own blood pressure (if possible, 

demonstrate the procedure or instruct how to access training video). 

• Provide instruction that the HBPM device and blood pressure readings (log or electronic 

recording) should be brought to healthcare visits. 

• Provide education that individual blood pressure readings may vary greatly (high and low) 

across the monitoring period. 

Preferred devices and cuffs:  

• Use an upper-arm cuff oscillometric device that has been validated. 

▪ Use of cuffless devices, often embedded in wearables, should be guided by 

individual validation studies and calibrated appropriately. 

• Use a device that is able to automatically store all readings, if possible. 

• Use a cuff that is appropriately sized for the patient’s arm circumference. 

Table J-1. Proper Blood Pressure Cuff Sizes 

Cuff Size 
Arm Circumference (cm) Bladder Dimension  

(width x length), cm 

Small adult 22–26 12×22 

Adult 27–34 16×30 

Large adult 35–44 16×36 

Extra-large adult 45–52 16×42 

Cm – centimeters   

Best practices for the patient: 

• Preparation 

▪ 30 minutes prior:  

 Have an empty bladder 

 No exercise 



VA/DOD Clinical Practice Guideline for Diagnosis and Treatment of Hypertension in Primary Care 

 

August 2026 Page 108 of 123 

 No stimulants (e.g., caffeine, alcohol, smoking) 

▪ 5 minutes prior:  

 Rest quietly in seated position  

 No distractions (no TV, phone, or talking)  

• Position 

▪ Sit with back supported (e.g., leaning back in chair) 

▪ Keep both feet flat on the floor 

▪ Legs should not be crossed 

▪ Blood pressure cuff should be placed on bare arm (not over clothes) 

▪ Blood pressure cuff should be placed directly above the antecubital fossa (bend of 

the arm) 

▪ Center of the bladder of the cuff (commonly marked on the cuff by the 

manufacturer) should be placed over the arterial pulsation of the patient’s upper 

arm 

▪ Cuff should be pulled taut, with comparable tightness at the top and bottom edges 

of the cuff, around the upper arm 

▪ The arm with the cuff should be supported on a flat surface such as a table 

• Number of readings 

▪ Take two readings at least one minute apart in the morning before taking any 

antihypertensive medications and two readings at least one minute apart in the 

evening before going to bed; some recommend only recording the second 

measurement. 

• Duration of monitoring 

▪ Preferred monitoring period is ≥ seven days (i.e., 28 or more scheduled readings); 

a minimum period of three days (i.e., 12 readings) may be sufficient, ideally in the 

period immediately before the next appointment with the provider. 

▪ Monitoring conducted over consecutive days is ideal; however, readings taken on 

nonconsecutive days may also provide valid data. 

• Analyzing readings 

▪ For each monitoring period, the average of all readings should be obtained. Some 

guidelines and scientific statements recommend excluding the first day of readings. 

If the first day of readings is excluded, the minimum and preferred periods of 

HBPM should be four and eight days, respectively. 

For a video developed for patients by the VA and DOD with instructions on measuring blood 

pressure at home, please visit https://www.healthquality.va.gov/guidelines/CD/htn/ and click on 

the “Home Blood Pressure Monitoring” video.
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Appendix K. Guidance for Conducting Office Blood Pressure 
Measurement  

The following information has been adapted from the 2019 AHA Measurement of Blood Pressure 

in Humans.(142)  

 

• Properly prepare the patient 

 Have the patient relax, sitting in a chair with feet flat on floor and back supported 

 The patient should avoid caffeine, exercise, and smoking for at least 30 minutes before 

measurement 

 Ensure that the patient has emptied his/her bladder 

 Neither the patient nor the observer should talk during the measurement 

 Remove clothing covering the location of cuff placement 

 Measurements made while the patient is sitting on an examination table do not fulfill 

these criteria 

 

• Use proper technique for blood pressure measurements 

 Use an upper-arm cuff blood pressure measurement device that has been validated 

and ensure that the device is calibrated periodically 

 Support the patient's arm (e.g., resting on a desk); the patient should not be holding 

his/her arm because isometric exercise will affect the blood pressure levels 

 Position the middle of the cuff on the patient's upper arm at the level of the right atrium 

(midpoint of the sternum) 

 Use the correct cuff size such that the bladder encircles 75%-100% of the arm 

 

Table K-1. Proper Blood Pressure Cuff Sizes 

Cuff Size 
Arm Circumference (cm) Bladder Dimension  

(width x length), cm 

Small adult 22–26 12×22 

Adult 27–34 16×30 

Large adult 35–44 16×36 

Extra-large adult 45–52 16×42 

Cm – centimeters  

 

• Take the proper measurements needed for diagnosis and treatment of elevated 

blood pressure/hypertension 

 At the first visit, record blood pressure in both arms; use the arm that gives the higher 

reading for subsequent readings (if consistently 10-15 mmHg higher) 

 Repeated measurements separated by at least 30 seconds 

 For subsequent visit- If the BP is within normal limits, <130/90, no second blood 

pressure reading is necessary 
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 If the BP is elevated, SBP > 130 and or DBP > 90, conduct a second reading by 

waiting three to five minutes before repeating.  

 

• Properly document accurate blood pressure readings 

 Record SBP and DBP 

 Note the time that the most recent blood pressure medication was taken before 

measurements 

 

• Provide blood pressure readings to patient 

 Provide patients with their SBP/DBP readings both verbally and in writing; someone 

should help the patient interpret the results 

 

The steps above should be common to each appropriate standardized office blood pressure 

measurement technique. 

 

The following are additional guidance specific for each technique: 

 

• For fully automated office oscillometric manometer readings: 

 Preprogram the manometer to wait five minutes before inflation begins and to take and 

average two to three readings at least 30 seconds apart; the most common intervals 

are 30 seconds, one minute, and two minutes. 

 Position the patient and place the properly sized cuff on the upper arm before initiating 

the wait time and blood pressure readings. 

 Turn the manometer on and set controls to inflate to the proper level (above sensed 

SBP) automatically and measure and average multiple readings; press the button to 

initiate wait period and automated readings (fully automated). 

 Patient should remain quiet and not use electronic devices (e.g., phones) during the 

rest period and readings; the person measuring the blood pressure may remain in the 

room (attended) or leave the patient alone in the room (unattended), but no one should 

interact or speak with the patient during the rest period and readings. 

 After the rest and measurements are completed, record the average blood pressure 

reading displayed; the manometer should display the average of the two to three 

readings (as preset). 

 

• For standard technique with automated oscillometric device: 

 Use an upper-arm cuff oscillometric device that has been validated. 

 Position the patient and place the proper sized cuff on the upper arm before initiating 

the wait time and blood pressure readings. 

 Turn the manometer on and set controls to take/inflate to proper level (above sensed 

SBP) automatically. 

 Patient should remain quiet and not use electronic devices (e.g., phones), and no one 

should speak with the patient during the rest period and readings. 

 Push the button to initiate the first inflation/reading; record SBP and DBP reading. 
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 If the BP is elevated, SBP > 130 and or DBP > 90, conduct a second reading by 

waiting three to five minutes before repeating.  

 

• For standard auscultatory technique with a manual manometer: 

 Use an upper-arm cuff manual device that has been validated and recently calibrated; 

this includes a mercury manometer, an aneroid manometer, or an electronic manual 

non-oscillometric manometer for auscultatory determinations. 

 Position the patient and place the properly sized cuff on the upper arm before initiating 

the wait time and blood pressure readings. 

 Patient should remain quiet and not use electronic devices (e.g., phones), and no one 

should speak with the patient during the rest period and readings. 

 Use a palpated estimate of radial pulse obliteration pressure (disappearance or 

resumption of pulse when cuff is inflated/deflated) to estimate SBP; inflate the cuff 20-

30 mmHg above this level to perform the auscultatory determination of the blood 

pressure level. 

 Use either the stethoscope diaphragm or bell for auscultatory readings. 

 Inflate the cuff and use auscultation to determine SBP and DBP; determine SBP and 

DBP as the onset of the first of at least two consecutive Korotkoff sounds (beats) and 

the last audible Korotkoff sound, respectively. 

 Record the SBP and DBP readings. 

 If the BP is elevated, SBP > 130 and or DBP > 90, conduct a second reading by 

waiting three to five minutes before repeating and record SBP and DBP readings for 

each reading. 
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Appendix L. Abbreviation List  

Abbreviation Definition 

ABPM ambulatory blood pressure monitoring 

ACC American College of Cardiology 

ACEI angiotensin converting enzyme inhibitor 

AE adverse event 

AHA American Heart Association 

AHRQ Agency for Healthcare Research and Quality 

AOBP automated office blood pressure 

ARB angiotensin II receptor blocker 

ASCVD atherosclerotic cardiovascular disease 

ASI aldosterone synthase inhibitors 

bid twice per day 

BMI body mass index 

BP blood pressure 

BPH benign prostatic hyperplasia 

CAD coronary artery disease 

CBT cognitive behavioral therapy 

CCB calcium channel blocker 

CHD coronary heart disease 

CI confidence interval 

CKD chronic kidney disease 

cm centimeters 

COI conflict of interest 

CR controlled release 

CVD cardiovascular disease 

CPG Clinical Practice Guidelines  

DASH Dietary Approaches to Stop Hypertension 

DBP diastolic blood pressure 

DHP  dihydropyridine 

DOD Department of Defense  

EBPWG Evidence-Based Practice Work Group 

eGFR estimated glomerular filtration rate 

FDA Food and Drug Administration 

GI gastrointestinal 

GLP-1 Glucagon-like Peptide-1 

GRADE Grading of Recommendations Assessment, Development, and Evaluation 

HBPM home blood pressure monitor 

HBPT home blood pressure telemonitoring 

HCTZ hydrochlorothiazide 

HD healthy diet 

HDI Human Development Index 

HF heart failure 

HFpEF heart failure with preserved ejection fraction 

HFrEF heart failure with reduced ejection fraction 

HTN hypertension 

IR immediate release 

K+ potassium 
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Abbreviation Definition 

kg kilograms 

KQ key question  

LSI lifestyle intervention 

LVH left ventricular hypertrophy 

MA meta-analysis 

MACE major adverse cardiovascular events 

MD mean difference 

mg milligrams 

mHealth mobile health app 

MHS Military Health System  

MI myocardial infarction 

mL milliliters  

mmHg millimeters of mercury 

MOBP manual office blood pressure 

MRA  mineralocorticoid receptor antagonist 

NMA network meta-analysis 

NHANES National Health and Nutrition Examination Survey 

NSAID nonsteroidal anti-inflammatory drug 

OBPM office blood pressure measurement 

OR odds ratio 

PA physical activity 

POC point of care 

PTSD post-traumatic stress disorder 

RA receptor agonist  

RAS renal artery stenosis 

RCT randomized control trial 

RDN renal artery denervation 

REMS Risk Evaluation and Mitigation Strategies 

RHTN resistant hypertension 

SBP systolic blood pressure 

SDM shared decision-making 

SOE strength of evidence  

SPCM single pill combination medication 

SR systematic review 

tid three times per day 

UK United Kingdom  

U.S. United States 

USPSTF U.S. Preventative Services Task Force  

VA Veterans Affairs 

VHA Veterans Health Administration  

WMD weighted mean difference 

XL extended release 
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