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Introduction 

Kaiser Permanente’s National Guideline Program 
The National Guideline Program (NGP) supports the development of a core set of explicit, 
scientifically-based clinical practice guidelines, practice resources, and evidence synopses to 
assist Kaiser Permanente (KP) physicians, administrators, and other health care professionals in 
determining the most effective medical practices. 
 
This core set of evidence-based resources will: 

 Create Programwide economies of scale, 
 Support ongoing performance improvement activities, 
 Consistently provide high quality resources for use in care delivery tools and systems, 

and 
 Increase KP regions’ abilities to leverage clinical guidelines to improve clinical 

outcomes. 
 
Clinical practice guidance, based on scientific evidence, is essential for providing high quality 
care and continuously improving on it. Such guidance needs to be integrated into the electronic 
medical record and other decision support tools to be accessible to clinicians at the point of care. 
In addition, engaging our members in collaborative, shared decision-making conversations 
regarding their personal preferences is an essential component of patient-centered quality care. 
Furthermore, cost-effectiveness of various evidence-based interventions and resource limitations 
are important considerations. This involves addressing health problems in ways that maximize 
the health of the population given the available resources.  

Who are the National Guideline Directors’? 
The National Guideline Directors (NGD) are a group of experts and advocates of evidence-based 
medicine who provide direction and oversight to the National Guideline Program (NGP).  In this 
role, the NGD selects and approves topics for evidence-based knowledge products, owns Kaiser 
Permanente’s Common Methodology, and is responsible for quality assurance review. This 
group is composed of representatives from the Care Management Institute (CMI) and all eight 
regions. 

What Is the Guideline Quality Committee? 
The Guideline Quality (GQ) Committee is a subcommittee of the NGD consisting of a group of 
evidence experts from various KP regions and CMI who review and approve all the National 
Guidelines. This review ensures that the processes used to develop guideline content have 
adhered to KP evidence-based methods and that the labels applied to clinical recommendations 
therein are accurate (e.g., “evidence-based” or “consensus-based”). 
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How Are Guidelines Developed? 
Guidelines are developed with the use of an “evidence-based methodology” and involve a 
systematic literature search, critical appraisal of the research design and statistical results of 
relevant studies, and grading of the sufficiency (quantity, quality, consistency, and relevancy) of 
the evidence for drawing conclusions. An evidence search includes literature published in peer-
reviewed scientific journals, existing evidence-based guidelines, consensus-based statements 
from external professional societies and government health organizations, and clinical expert 
opinion of KP regional specialty groups. For additional information on evidence grading, see 
Table 1 in Appendix A. 
 
To develop a or revise a guideline, CMI consultants work with a multidisciplinary Guideline 
Development Team (GDT). Each GDT consists of a core group of physicians, representing 
primary care and the specialties most affected by the guideline topic, and, as appropriate, other 
content experts from disciplines such as pharmacy, nursing, and health education. The members 
of a GDT are nominated by the respective National Guideline Directors to represent their 
regions. The GDT reviews the appraisal of the evidence and develops or revises clinical 
recommendations based on the current evidence. Each regional representative then presents the 
draft guideline recommendations to key experts and champions in their regions for critical 
review and support to improve the likelihood of implementation once the guideline is published. 
How Often Are Guidelines Reviewed and Revised? 
To keep current with changing medical practices, all guidelines are reviewed, and, if appropriate, 
revised at least every two years. To develop the Hypertension Clincial Practice Guideline, 
released in May 2009, a multidisciplinary, interregional GDT first met in March 2009 to define 
the scope of the guideline. The Project Management Team then performed systematic reviews of 
the medical literature on each of the clinical questions identified by the GDT, assembled the 
evidence, and developed draft recommendations for review by the GDT. All of the 
recommendations and supporting evidence were reviewed in depth by the GDT in a series of 
conference calls from March through April 2009. The National Guideline Directors’ Guideline 
Quality Committee reviewed and approved the guidelines in May 2009. 
 
Additionally, a update to recommendation 9 (Discrete Populations – Women of Childbearing 
Potential) was approved in October 2009. 

What Does It Mean for a Guideline to Be Evidence-Based? 
Each clinical recommendation within a guideline is labeled as “evidence-based” or “consensus-
based.” A recommendation is considered “evidence-based” if there has been a systematic review 
of the evidence, the evidence is sufficient, and the recommendation is consistent with the 
evidence. A recommendation can also be considered “evidence-based” if there is insufficient 
evidence but either no particular intervention is recommended or options are recommended 
without favoring one of the options over others. A recommendation is considered “consensus-
based” if there has been a systematic review of the evidence, the evidence is insufficient to 
support an evidence-based recommendation, and the GDT decides to make a consensus 
recommendation. 
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What Does It Mean for a Guideline to Be Approved and National? 
A recommendation that is consistent with the above policies is labeled as “National Guideline 
Directors Approved.” A recommendation that fails to satisfy those criteria is not approved and 
will be noted as such. A National Guideline Directors Approved guideline for which at least 90% 
of the recommendations are approved by at least six of the eight KP regions is a "National 
Guideline."  On the topics for which they exist, National Guidelines are the preferred evidence 
source for KP HealthConnect content. 
 
Contact information: 

 
Hypertension Clinical Lead 
KP Southern California 
E-mail:  Joel.Handler@kp.org 

Mary Choi, MPH 
Hypertension Project Manager 
Care Management Institute 
E-mail:  mary.choi@kp.org 
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Guideline Summary 
 

Assessment of the Importance of Hypertension Control in KP* 
Controlling hypertension is a very effective way of decreasing the incidence of strokes (CVAs) 
and myocardial infarctions (MIs) in Kaiser Permanente (KP). This is reflected in the numbers 
needed to treat (NNTs) of 63 for CVAs and 86 for MIs, for all adults. The NNT is 36 for the 
combined end-point of CVA plus MI for all adults. 
 
A 2% improvement in identification, and a 5% improvement in initiation of treatment and 
maintenance of long term control of the Northern California (NCal) and Southern California 
(SCal) KP adult members with high blood pressure (hypertension) can prevent 1324 strokes 
(CVAs) and 970 myocardial infarctions (MIs) over the next 5 years.  Improving control by 5% 
in the other KP Regions prevents another 437 CVAs and 320 MIs.   
 

Definition of Hypertension 
The Hypertension Guidelines Project Management Team used the definition of hypertension to 
be a blood pressure at or above 140 / 90 mm Hg.  The guidelines pertain to uncomplicated 
hypertension, which is defined as hypertension in nonpregnant adults who do not have diabetes, 
heart failure, renal insufficiency, or known coronary heart disease. 
 

The JNC7 Report defines  
blood pressure as: 

Systolic Blood Pressure  
(SBP) mm Hg 

Diastolic Blood Pressure  
(DBP) mm Hg 

Normal < 120 < 80 
Prehypertension 120 – 139 80 – 89 

Stage 1 hypertension 140 – 159 90 – 99 
Stage 2 hypertension ≥ 160 ≥ 100 

 

                                                 
* See Appendix C for the full analysis. 

 

This guideline is informational only. It is not intended or designed as a substitute for the 
reasonable exercise of independent clinical judgment by practitioners, considering each 
patient’s needs on an individual basis. 
 
Guideline recommendations apply to populations of patients. Clinical judgment is necessary 
to design treatment plans for individual patients. 
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1. Screening for Hypertension 

Who to Screen for Hypertension 
 The U.S. Preventive Services Task Force (USPSTF) strongly recommends that 

clinicians screen adults aged 18 and older for hypertension.  Evidence-based: A 

How Often to Screen for Hypertension 
 Blood pressure screening every two years is recommended.  Consensus-based 

2. Treatment of Hypertension 

When to Begin Pharmacotherapy for Hypertension 
 In addition to lifestyle interventions, the following are recommended: 

2A If an individual has blood pressure of 140 to 159 mm Hg systolic, OR 90 to 99 
mm Hg diastolic (Stage 1), and does not have target organ damage or diabetes 
mellitus, then: 

2A1 If there is documentation of elevated blood pressure (≥ 140 mm Hg 
systolic, OR ≥ 90 mm Hg diastolic) for ≥ 2 to 3 months prior to the 
current measurement, then initiate pharmacotherapy.  Consensus-based 

2A2 If this is the first elevated measurement, wait approximately ≥ 2 to 3 
months.  After ≥ 2 to 3 months, if blood pressure is ≥ 140 mm Hg 
systolic, OR ≥ 90 mm Hg diastolic, then initiate pharmacotherapy. 
Consensus-based 

2B If an individual has blood pressure of 160 to 179 mm Hg systolic, OR 100 to 
109 mm Hg diastolic (Stage 2), and does not have target organ damage or 
diabetes mellitus, then:  

2B1 If there is documentation of elevated blood pressure (≥ 140 mm Hg 
systolic, OR ≥ 90 mm Hg diastolic) for one or more months prior to the 
current measurement, then initiate pharmacotherapy. Consensus-based 

2B2 If this is the first elevated measurement, wait approximately one month.  
After one month, if blood pressure is ≥ 140 mm Hg systolic, OR  
≥ 90 mm Hg diastolic, then initiate pharmacotherapy. Consensus-based 

2C If an individual has blood pressure ≥ 180 mm Hg systolic, OR ≥ 110 mm Hg 
diastolic then initiate pharmacotherapy.  Consensus-based 
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3. Appropriate Office-Based Target Blood Pressure* 
3A When treating an individual with hypertension, the target office blood pressure is  

≤ 139 / ≤ 89 mm Hg.  Consensus-based 

3B When treating an individual with a prior diagnosis of stroke (excluding subarachnoid 
hemorrhage, subdural hematoma, and post-traumatic stroke), the target office blood 
pressure is ≤ 129 / ≤ 79 mm Hg for hypertension and ≤ 119 / ≤ 79 mm Hg for 
prehypertension.  Consensus-based  

4. Home Blood Pressure Monitoring for Diagnosis and 
Management 

4A It is recommended that the diagnosis of hypertension be established in the medical 
office.  Consensus-based 

4B Home self-measurement of blood pressure is recommended to: 

4B1 Identify a low-risk subpopulation of individuals with “white coat hypertension, 
“ without target organ disease or diabetes, for whom medication may not be 
necessary.  These individuals have home blood pressure levels ≤ 134 / 84 mm 
Hg but have office blood pressure levels ≥ 140 / ≥ 90 mm Hg.  Consensus-based 

4B2 Attain control in patients with uncontrolled hypertension (>135/85 mm Hg by 
home monitoring) according to drug treatment algorithms, and by using 
telephone/e-mail/fax or other electronic patient communications in conjunction 
with standard provider-based clinic visits.  Consensus-based 

4B3 Monitor controlled hypertension over time.  Consensus-based 

4C The following quality standards are recommended for home self-measurement of blood 
pressure:  

4C1 Only devices with documented yearly validation within 5 mm Hg systolic and 5 
mm Hg diastolic of a blood pressure measure by a nurse, physician, or  trained 
observer are acceptable, preferably those devices approved by Association for 
the Advancement of Medical Instrumentation, British Hypertension Society, or 
European Hypertension Society.  Consensus-based 

4C2 Devices with visual or printout memory or using telemonitoring are preferred.   
Consensus-based 

4C3 Eligible patients should have observation of blood pressure competency, with 
particular attention to miscuffing and common pitfalls of technique during 
yearly validation. Only brachial pressures are acceptable.  Consensus-based 

4C4 A minimum of six home blood pressures should be used, half of which were 
obtained in the morning.  Consensus-based 

                                                 
* In nonpregnant adults who do not have diabetes, heart failure, chronic kidney disease, or known coronary heart 

disease. 
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4C5 Control by home blood pressure monitoring is defined as a mean of  
≤ 134 / 84 mm Hg.  Consensus-based 

4C6 Since no home blood pressure equivalency for an office blood pressure of  
< 129 / 79 mm Hg has been demonstrated in the literature, home blood pressure 
should not be used exclusively as a surrogate in the care of patients with diabetes 
or chronic kidney disease with a targeted office blood pressure  
≤ 129 / 79 mm Hg.  Consensus-based 

5. First-Line Treatment of Hypertension 
 Thiazide diuretics (either as a single agent or in combination) are strongly 

recommended as first-line agents for initial therapy in people with hypertension.  
Evidence-based: A 

6. Initial Combination Treatment of Hypertension* 
6A Combination therapy consisting of a thiazide diuretic plus an ACEI is an option for 

initial therapy for Stage 1 hypertension (systolic blood pressure 140 to 159 mm Hg,  
OR diastolic blood pressure 90 to 99 mm Hg).  Consensus-based 

6B Combination therapy of a thiazide diuretic plus an ACEI is recommended for Stage 2 
hypertension (systolic blood pressure > 160 mm Hg, OR diastolic blood pressure  
> 100 mm Hg).  Consensus-based 

7. Step-Care Therapy for Hypertension 
 Because most people with hypertension will need more than one drug to control their 

hypertension effectively: 

7A For two drugs:  
If blood pressure is not controlled on a thiazide-type diuretic alone, then a 
thiazide-type diuretic + ACEI is recommended.  Consensus-based 

7B For three drugs:  
If blood pressure is not controlled on a thiazide-type diuretic + ACEI, then a 
thiazide-type diuretic + ACEI + dihydropyridine calcium channel blocker is 
recommended.  Consensus-based 

7C For four drugs:  
If blood pressure is not controlled on a thiazide-type diuretic + ACEI + 
dihydropyridine calcium channel blocker alone, then a thiazide-type diuretic + 
ACEI + dihydropyridine calcium channel blocker + a beta-blocker or 
spironolactone is recommended.  Consensus-based 

                                                 
* In nonpregnant adults who do not have diabetes, heart failure, chronic kidney disease, or known coronary heart 

disease. 
 



 
 

© 2009 Kaiser Permanente Medical Care Program For use within Kaiser Permanente only. 10/09 

 9 National Hypertension Clinical Practice Guideline 

8. Discrete Populations – Hypertension Treatment for Women of 
Childbearing Potential 

8A ACEIs are not recommended for women of childbearing potential.  Consensus-based 
8B To treat chronic hypertension in women of child bearing potential: 

 Thiazide diuretics are the first choice. 
 CCBs are the second choice. 
 BBs are the third choice.   

 Consensus-based 

8C When pregnancy occurs, women receiving antihypertensive therapy should be referred 
to OB/GYN for hypertension management.   Consensus-based 

9. Discrete Populations – Post-Stroke Treatment of Hypertension 
 Combination therapy with a thiazide diuretic plus an ACE inhibitor is recommended as 

initial treatment for patients who are post-stroke, or post-TIA* with hypertension or 
prehypertension.  Evidence-based: B 

10. Behavioral Change – Supplementary Treatment of 
Uncomplicated Hypertension with Lifestyle Modifications 

10A A moderately low-sodium, low-fat diet with a high intake of fruits and vegetables  
(DASH diet) is recommended to supplement pharmacotherapy for patients with 
hypertension.  Consensus-based  

10B Weight reduction is recommended for patients with a BMI ≥ 25 kg/m2 on 
antihypertensive medications.  Consensus-based 

10C It is recommended that hypertension patients who consume alcohol have no more than 
one alcoholic drink (for women) or two alcoholic drinks (for men) daily.   
Consensus-based  

10D Physical activity (at least 30 minutes of walking or equivalent at least three times per 
week) is recommended for patients with hypertension who are on medications.  
Consensus-based 

                                                 
*  Transient ischemic attack (TIA) is defined as evidence of an acute disturbance of focal neurological or 

monocular function with symptoms lasting less than 24 hours thought to be due to arterioembolic or thrombotic 
vascular disease. 
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11. Behavioral Change –  
Adherence to Medications and Lifestyle Modifications 

 The following are recommended: 

11A Assist patients to achieve medication and lifestyle adherence by means of a vigorous 
step-care approach to therapy and an organized system of regular medical follow-up and 
review.  Evidence-based: B 

11B Once-daily medication and combination therapy whenever possible.  Evidence-based: B 

11C Address issues of depression and anxiety issues in order to maximize patient adherence.  
See Depression Guidelines at: 
http://cl.kp.org/pkc/national/cmi/programs/depression/guideline/index.html   
Consensus-based 

11D Use patient education in conjunction with other strategies, particularly in the context of 
team care utilizing nurses and pharmacists.  Evidence-based: B 

11E Educate patients about their goal pressure because patients who are knowledgeable 
about their goal blood pressure are more likely to achieve it.  Consensus-based 
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12. Use of Aspirin in Hypertensive Patients Receiving 
Antihypertensive Medications 

 For primary CVD prophylaxis and in the absence of known CAD, stroke or diabetes 
mellitus: 

12A When the CHD risk is high,* low-dose aspirin (81 mg daily) is recommended. A 
shared decision-making approach, with a review of the benefits and harms, is 
recommended.  Evidence-based: B 

12B For individuals with an intermediate risk* of CHD, low-dose aspirin (81 mg 
daily) is an option.  Use of aspirin should be based on a shared decision-making 
approach and on each individual's benefit/risk† status.  Evidence-based: C 

12C When the CHD risk is low,* aspirin is not recommended.  For low-risk patients 
who are already taking aspirin, or who express a desire to begin taking it,  
a shared decision-making approach, with a review of the benefits and harms,  
is recommended.  Evidence-based: D 

12D Aspirin is not recommended for patients with uncontrolled hypertension.   
Evidence-based: D  

                                                 
* A validated risk calculator such as Framingham should be applied.  Using the ATP III Framingham 10-year 

Hard CHD risk calculator (1, 2): low risk is < 10%, intermediate risk is 10 to 20%, and high risk is > 20%.  
Using the SCAL/NW Dyslipidemia Guideline CAD Risk Tables (based on Framingham 1991) 10-year Total 
CHD risk calculator: low risk is < 12.5%, intermediate risk is 12.5 to 25%, and high risk is > 25%.   

 
1 National Heart Lung and Blood Institute’s ATP III Framingham CHD risk calculator-  

http://hp2010.nhlbihin.net/atpiii/calculator.asp?usertype=prof   
 

2 1991 Framingham Risk Calculator based on Anderson KM, et al. An Updated Coronary Risk Profile: 
A Statement for Health Professionals. Circulation 1991; 83(1): 356-362. KP Northwest link :   
http://internal.or.kp.org/cpg/support/cholest.html  

 
† The benefit for men is primarily reduction in nonfatal MI and the benefit for women is stroke reduction. Low-

dose aspirin increases the risk of GI bleeding and hemorrhagic stroke, and the risk of hemorrhagic stroke may 
increase with uncontrolled hypertension, particularly Stage 2 hypertension. NNTs to prevent one adverse CV 
outcome vs. NNHs (usually a GI bleed requiring transfusion) for men and women on low-dose aspirin for 
primary CV prophylaxis for 6.4 years are: women NNT = 333 and NNH = 400; men: NNT = 270 and  
NNH = 303. 
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13. Use of Antilipemic Therapy in Hypertensive Patients Taking 
Antihypertensive Medications 

13A No recommendation for or against the use of antilipemic therapy in hypertensive 
patients in the absence of other significant risk factors.  Evidence-based: I 

13B Patients with hypertension should be treated for hyperlipidemia according to their total 
cardiovascular risk profile. (Refer to the KP Dyslipidemia Management in Adults 
guideline on the KP Clinical Library Web site at 
http://cl.kp.org/pkc/scal/cpg/cpg/html/Dyslipid.html)  Consensus-based 
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Rationale Statements 
 Screening for Hypertension 

Who to Screen for Hypertension 
1 The U.S. Preventive Services Task Force (USPSTF) strongly recommends that 

clinicians screen adults aged 18 and older for hypertension.  Evidence-based: A 

How Often to Screen for Hypertension 
2 Blood pressure screening every two years is recommended.  Consensus-based 

Rationale: 

Evidence Grade* 
Evidence for Recommendation 1: Good. 
Evidence for Recommendation 2: Insufficient. 

2009 Update: 
No new evidence has been identified. Recommendations remain unchanged. 

Search Strategy 
For Evidence Search and Evidence Summary see USPSTF as of July, 2003.  
For most recent search see(http://www.ahrq.gov/clinic/uspstf/uspshype.htm).  See Appendix B 
for more information. 

2007 Guideline: 
Neither the USPSTF nor the KP Hypertension Guideline Development Team (GDT) have found 
that the interval publications would lead to a change in the recommendations.  
 
The USPSTF(1) found good evidence that blood pressure measurement can identify adults who 
are at an increased risk for cardiovascular disease due to hypertension, and good evidence that 
treatment of hypertension substantially decreases the incidence of cardiovascular disease and 
causes few major harms.  The USPSTF concludes the benefits of screening for, and treating, 
hypertension in adults substantially outweigh the harms and costs. 
 
There is insufficient evidence regarding the interval for screening for hypertension.   
The screening interval was chosen by consensus from the various KP Regional Hypertension 
Guidelines and the USPSTF guideline as of July, 2003. 
 
Source: http://www.ahrq.gov/clinic/uspstf/uspshype.htm 

                                                 
* The criteria for grading the strength of the evidence as either “good,” “fair,” or “insufficient” adheres to the KP 

National Guideline Program’s “Policies and Procedures” documents entitled “Label and Language of 
Recommendations” and “KP System for Grading the Strength of a Body of Evidence,” which are located in 
Appendix A. 
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14. Treatment of Hypertension 

When to Begin Pharmacotherapy for Hypertension 
 In addition to lifestyle interventions, the following are recommended: 

3A If an individual has blood pressure of 140 to 159 mm Hg systolic, OR 90 to 99 
mm Hg diastolic (Stage 1), and does not have target organ damage or diabetes 
mellitus, then: 

3A1 If there is documentation of elevated blood pressure (≥ 140 mm Hg 
systolic, OR ≥ 90 mm Hg diastolic) for ≥ 2 to 3 months prior to the 
current measurement, then initiate pharmacotherapy.  Consensus-based 

3A2 If this is the first elevated measurement, wait approximately ≥ 2 to 3 
months.  After ≥ 2 to 3 months, if blood pressure is ≥ 140 mm Hg 
systolic, OR ≥ 90 mm Hg diastolic, then initiate pharmacotherapy. 
Consensus-based 

3B If an individual has blood pressure of 160 to 179 mm Hg systolic, OR 100 to 
109 mm Hg diastolic (Stage 2), and does not have target organ damage or 
diabetes mellitus, then:  

3B1 If there is documentation of elevated blood pressure (≥ 140 mm Hg 
systolic, OR ≥ 90 mm Hg diastolic) for one or more months prior to the 
current measurement, then initiate pharmacotherapy. Consensus-based 

3B2 If this is the first elevated measurement, wait approximately one month.  
After one month, if blood pressure is ≥ 140 mm Hg systolic, OR  
≥ 90 mm Hg diastolic, then initiate pharmacotherapy. Consensus-based 

3C If an individual has blood pressure ≥ 180 mm Hg systolic, OR ≥ 110 mm Hg 
diastolic then initiate pharmacotherapy.  Consensus-based 

Rationale: 

Evidence Grade* 
Evidence for Recommendation 3: Insufficient 

Search Strategy 
Only RCTs, systematic reviews, or meta-analyses with clinical outcomes that studied 
nonpregnant individuals with hypertension were included.  Selection was limited to studies that 
randomized participants to head-to-head trials using a step-care approach consisting of various 
antihypertensive agents.  See Appendix B for more information. 

2009 Update: 
No new evidence has been identified.  Recommendations remain unchanged. 
                                                 
* The criteria for grading the strength of the evidence as either “good,” “fair,” or “insufficient” adheres to the KP 

National Guideline Program’s “Policies and Procedures” documents entitled “Label and Language of 
Recommendations” and “KP System for Grading the Strength of a Body of Evidence,” which are located in 
Appendix A. 
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2007 Guideline 
When To Begin Therapy for Hypertension 
The search of the peer-reviewed medical literature identified no new evidence that evaluated 
when to begin pharmacotherapy for hypertension.  The GDT clarified the existing 
recommendations for a two- to three-month waiting interval after an initial measurement of 
hypertension in a consensus-based process.   
 
One RCT analyzed the relation between time of medication initiation and cardiovascular 
outcomes.  In an extension to the Syst-Eur study,(2) which ended early due to the success of 
active treatment, trial medications were given both to participants who had received placebo  
and to those who had received active treatment in the first, double-blind segment of the trial.   
All 4,695 participants had systolic hypertension.  Immediate versus delayed (median of two 
years) active treatment resulted in a 28% reduction in stroke (p = 0.01) and in a 15% decrease  
in cardiovascular complications (p = 0.03). 
 
The GDT has used the evidence- and consensus-based document, JNC7,(3) for guidance in 
developing this guideline.   
 
All hypertensive individuals should initiate lifestyle modifications upon receiving their diagnosis 
(unless no change is needed).  Although they may begin pharmacotherapy at the same time, the 
benefits they will experience from losing weight, increasing physical activity, quitting smoking, 
and improving diet may reduce the need for medication.   
 
By recommending a pause of one or two months before initiating pharmacotherapy, the benefits 
from lifestyle alterations may, in some cases, reduce blood pressure in that short period of time.  
However, there is scant evidence in the literature regarding unmedicated hypertensive 
individuals who receive short-term interventions.  Most studies are too small to be used, and 
meta-analyses usually cannot be used as they combine a mix of populations.  The following 
studies met our criteria of being at least moderately sized and having a one- to three-month 
intervention in individuals who were not on medication. 
 
Weight Loss:  No studies were found that met the criteria. 
 
Reduced Sodium and/or other Dietary Changes:  He(4) conducted a meta-analysis on the 
effect of mild salt reduction on blood pressure (n = 734).  Fifteen of the 18 hypertension studies 
included were of four to eight weeks’ duration.  (The other three were from 12 weeks to  
12 months long.)  Reduction in blood pressure was -4.96 ±0.40 mm Hg (p < 0.001, 95% CI:  
-5.75 to -4.17 mm Hg) for systolic and -2.73 ±0.24 mm Hg (p < 0.001, 95% CI: -3.21 to  
-2.25 mm Hg) for diastolic blood pressure.   
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Increase in Physical Activity:  In Whelton’s(5) meta-analysis, only five of 54 trials were known 
to include unmedicated hypertensive patients, and these trials included a total of 134 participants.  
Only two trials (n = 26) showed significant reduction in systolic blood pressure (~ -10 mm Hg 
and ~ -16 mm Hg), two showed a nonsignificant reduction, and one showed a nonsignificant 
increase.  Three trials (n = 53) showed significant reduction in diastolic blood pressure (~ -9 mm 
Hg, ~ -10.5 mm Hg, and ~ -10 mm Hg), one showed a nonsignificant reduction, and one did not 
measure diastolic blood pressure.  Study duration ranged from four to 16 weeks.   
 
Seals(6) studied 35 postmenopausal women with systolic blood pressure of 130 to 159 mm Hg.  
The exercise intervention took place for 13 weeks.  Participants were asked to maintain their 
baseline weight.  At rest measurements showed significant decreases in systolic blood pressure,  
p < 0.05, with a change from baseline of -6 mm Hg (random zero) or -4 mm Hg (Dinamap).  
Diastolic blood pressure decreased 2 mm Hg (random zero) or -4 mm Hg (Dinamap), p < 0.05.   
 
Tsai(7) studied 102 Taiwanese hypertensive participants aged 20 to 60 (mean age 47), who were 
greater than 120% of normal weight, in a ten-week exercise program.  The reduction in blood 
pressure at the close of the intervention was -13.1/-6.3 mm Hg, p < 0.001, compared with 
baseline and with controls.   
 
Reduction In Alcohol Intake:  Ueshima(8) studied 54 male drinkers with mild hypertension in 
an intervention of reduced drinking for three weeks.  Subjects went from their usual mean intake 
of 56 ml/day to 26 ml/day, using a crossover design.  There was a significant reduction in blood 
pressure in the alcohol reduction group compared with controls, i.e., a decrease of -2.6 to -4.8 
mm Hg in systolic blood pressure, which was not significant during the first three-week period,  
p < 0.05 during period two; and a decrease of -2.2 to -3.0 mm Hg in diastolic blood pressure,  
p < 0.05 during period one, but not significant during the second period.   
 
There is evidence that beginning a program of salt or alcohol restriction, changes in dietary 
components, and increased activity may reduce blood pressure.  Significant reduction in blood 
pressure has been demonstrated to occur within three to 16 weeks in the trials cited above.  
However, it is unclear whether these short-term lifestyle changes can reduce the need for 
medications.   
 
Determination of when to begin drug therapy and appropriate follow-up is also dependent on the 
presence or absence of diabetes, other CV risk factors listed in the table below, or target organ 
damage (TOD).  TOD is defined as chronic kidney disease, stroke, transient ischemic attack, 
coronary artery disease, heart failure, peripheral vascular disease, or retinopathy.   
 
For patients in the lowest risk category and with mild hypertension, a two- to three-month 
observation period, while lifestyle modifications are tried, is acceptable therapy. 
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Table 1.  Cardiovascular Risk Factors (JNC7(3)) 
Major Risk Factors: 
 Age > 65 F, > 55 M 
 Diabetes mellitus 
 Elevated LDL (or total) cholesterol, or  
low HDL cholesterol 
 Estimated GFR < 60 ml/min 
 Family history of premature CVD  
(< 65 F , < 55 M) 
 Microalbuminuria 
 Obesity (BMI ≥ 30 kg/m2) 
 Physical inactivity 
 Tobacco usage, particularly cigarettes 

Target Organ Damage: 
 Heart 
 Left ventricular hypertrophy 
 Angina/prior myocardial infarction 
 Prior coronary revascularization 
 Heart failure 
 Brain 
 Stroke or transient ischemic attack 
 Dementia 
 Chronic kidney disease 
 Peripheral arterial disease 
 Retinopathy 

 
Guidelines for when to initiate pharmacotherapy for hypertension are summarized in table format 
below (from JNC7(3)). 
 

Table 2.  Recommendations for Follow-Up Based on Initial Blood Pressure 
Measurements for Adults Without Acute End Organ Damage(3) 
Initial Blood Pressure, mm Hg* Follow-up Recommended† 

Normal 
Prehypertension 

Stage 1 hypertension 
Stage 2 hypertension 

 

Recheck in two years 
Recheck in one year‡ 
Confirm within two months‡ 
Evaluate or refer to source of care within one month. 
For those with higher pressures (i.e., > 180 / 110 mm Hg), 
evaluate and treat immediately or within one week 
depending on the clinical situation and any complications. 

 

                                                 
* If systolic and diastolic categories are different, follow recommendations for shorter time follow-up  

(e.g., 160 / 86 mm Hg should be evaluated or referred to source of care within one month). 
† Modify the scheduling of follow-up according to reliable information about past blood pressure measurements, 

other cardiovascular risk factors, or target organ disease. 
‡ Provide advice about lifestyle modifications. 
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15. Appropriate Office-Based Target Blood Pressure* 
4A When treating an individual with hypertension, the target office blood pressure is  

≤ 139 / ≤ 89 mm Hg.  Consensus-based 

4B When treating an individual with a prior diagnosis of stroke (excluding subarachnoid 
hemorrhage, subdural hematoma, and post-traumatic stroke), the target office blood 
pressure is ≤ 129 / ≤ 79 mm Hg for hypertension and ≤ 119 / ≤ 79 mm Hg for 
prehypertension.  Consensus-based  

Rationale: 

Evidence Grade† 
Evidence for Recommendation 4: Insufficient 

2009 Update: 
No new evidence has been identified.  Recommendations remain unchanged. 

Search Strategy 
The search of the peer-reviewed medical literature identified no new evidence that evaluated 
target blood pressure.  Only RCTs, systematic reviews, or meta-analyses with clinical outcomes 
that studied nonpregnant individuals with hypertension were included.  Selection was limited to 
studies that randomized participants to head-to-head trials using a step-care approach of various 
antihypertensive agents.  See Appendix B for more information. 

2007 Guideline: 
Target Blood Pressure: 
One study was found which compared the relationships between target blood pressure and 
cardiovascular endpoints.  The Hypertension Optimal Treatment (HOT) trial(9) was conducted to 
answer the question of which target blood pressure level led to the fewest adverse cardiovascular 
events.  Eighteen thousand, seven hundred and ninety (18,790) individuals from 26 countries 
were enrolled and randomized to three groups: target diastolic blood pressure ≤ 90 mm Hg, 
target diastolic blood pressure ≤ 85 mm Hg, or target diastolic blood pressure ≤ 80 mm Hg.   
None of the relationships between the prevalence of outcomes (major CV events, major CV 
events including silent MI, all MI, all MI including silent cases, all stroke, CV mortality, or  
total mortality) and the target diastolic blood pressure levels attained were significant.   
 

                                                 
* In nonpregnant adults who do not have diabetes, heart failure, chronic kidney disease, or known coronary heart 

disease. 
 

† The criteria for grading the strength of the evidence as either “good,” “fair,” or “insufficient” adheres to the KP 
National Guideline Program’s “Policies and Procedures” documents entitled “Label and Language of 
Recommendations” and “KP System for Grading the Strength of a Body of Evidence,” which are located in 
Appendix A. 
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The authors note that there were far fewer events than had been predicted based on prevalence 
data and they attribute the lack of significance in the impact of lower blood pressure on event 
rates to this lack of power.  They estimate from their data that five to ten major CV events can be 
prevented per 1,000 patients treated for one year, if systolic blood pressure is lowered to 140 mm 
Hg, and diastolic blood pressure is lowered to about 90 mm.  They found that little could be 
gained by treating to lower levels. 
 
The 2002 meta-analysis from the Prospective Studies Collaboration(10) (more than one million 
individuals) has shown that blood pressure which rises above 115/75 mm Hg results in an 
increase in CVD deaths.  The JNC7 Report(3) includes the Collaboration’s finding that “for  
every 20 mm Hg systolic, OR 10 mm diastolic increase in blood pressure, there is a doubling  
of mortality from both ischemic heart disease and stroke.”   
 
With this evidence, and data from the Framingham Study of the high lifetime residual risk of  
the development of hypertension,(11) the JNC7 has strengthened its definitions of blood pressure 
categories to foster improved control.  Blood pressure that is < 119 / < 79 mm Hg is now called 
“normal” instead of “optimal,” as it was in JNC6.  Blood pressure ranging from 120 to 139/80 to 
89 mm Hg is called “prehypertension” instead of “normal/borderline,” to add urgency to the 
importance of prevention using lifestyle modification.  Hypertension remains defined as 
beginning at 140/90 mm Hg, in the absence of diabetes, heart failure, renal insufficiency, or 
known coronary disease.   
 
Although epidemiological evidence suggests that a blood pressure of 115/75 mm Hg is 
associated with fewer cardiovascular outcomes, there are no treatment trials demonstrating that 
this is a desirable target blood pressure.  Therefore, the GDT has chosen the generally accepted, 
national consensus-derived blood pressure goal of ≤ 139 / ≤ 89 as the appropriate target 
(JNC7).(3) 

Target Blood Pressure For Patients With Prior Diagnosis of Stroke Rationale: 
The search of the peer-reviewed medical literature identified three studies with implications for 
the setting of target blood pressure in patients with a prior diagnosis of stroke.   
 The PROGRESS trial (Progress Collaborative, 2001)(12)studied a group of 6,105 patients who 

had had a stroke or TIA in the previous five years and were randomized to receive an ACEI 
plus a diuretic if needed, or placebo.  Patients were evaluated five times during the first year 
and at six-month intervals thereafter for five years.  The primary outcome of this study was 
fatal or nonfatal stroke.  A total of 727 study participants had a stroke during follow-up:   
307 (10%) in the treatment group and 420 (14%) in the placebo group (relative risk 
reduction, 28% [95% CI: 17% to 38%]; p < 0.0001).  Combination drug therapy reduced 
blood pressure by 12 / 5 mm Hg and stroke risk by 43% (95% CI: 30% to 54%).  Single-drug 
therapy reduced blood pressure by 5/3 mm Hg and produced no discernible reduction in the 
risk of stroke. 
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 In a retrospective review of randomized trials of lowering blood pressure in patients with 
prior cerebrovascular events, lowering of blood pressure varied among studies, but most 
reported reductions of 10/5 mm Hg (Rashid, et al., 2003).(13)  This heterogeneity of effect 
was considered to be due to the use of different medication regimens.  Seven studies using 
eight comparator groups were included, and the authors’ analysis concluded that lowering 
blood pressure reduced stroke (OR = 0.76; 95% CI: 0.63 to 0.92), nonfatal stroke  
(OR = 0.79; 95% CI: 0.65 to 0.95), myocardial infarction (OR = 0.79; 95% CI: 0.63 to 0.98), 
and total vascular events (OR = 0.79; 95% CI: 0.66 to 0.95).   

 Arima and Chalmers (2006)(14) reviewed recent randomized trials that studied the role of 
pharmacotherapy in lowering blood pressure in patients with a prior diagnosis of stroke.  
Significant secondary prevention of stroke was seen in all studies, with systolic blood 
pressure reduction of at least 10 mm Hg.  These authors recommend that for patients with 
previous stroke, goal blood pressures of ≤ 130 / 80 mm Hg in hypertensive subjects and  
≤ 120 / 80 mm Hg in normotensive subjects should be achieved. 

 
Conclusion:  Reducing blood pressure by 10 to 12/5 mm Hg has been shown to significantly 
reduce the rate of recurrence of cardiovascular events, including fatal/nonfatal stroke, fatal/ 
nonfatal MI, and CHF-related events.  Although much of the evidence among patients with prior 
stroke focuses on specific mm Hg blood pressure reductions, the GDT agreed that specific blood 
pressure targets are needed to foster successful implementation of hypertension guidelines and 
greater hypertension control among patients.  Thus, for secondary prevention in people with a 
prior diagnosis of stroke, the GDT recommends a target office blood pressure of ≤ 129 / ≤ 79 
mm Hg for hypertension and ≤ 119 / ≤ 79 mm Hg for prehypertension. 
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16. Home Blood Pressure Monitoring for Diagnosis and 
Management 

5A It is recommended that the diagnosis of hypertension be established in the medical 
office.  Consensus-based 

5B Home self-measurement of blood pressure is recommended to: 

5B1 Identify a low-risk subpopulation of individuals with “white coat hypertension, 
“ without target organ disease or diabetes, for whom medication may not be 
necessary.  These individuals have home blood pressure levels ≤ 134 / 84 mm 
Hg but have office blood pressure levels ≥ 140 / ≥ 90 mm Hg.  Consensus-based 

5B2 Attain control in patients with uncontrolled hypertension (>135/85 mm Hg by 
home monitoring) according to drug treatment algorithms, and by using 
telephone/e-mail/fax or other electronic patient communications in conjunction 
with standard provider-based clinic visits.  Consensus-based 

5B3 Monitor controlled hypertension over time.  Consensus-based 

Rationale: 

Evidence Grade* 
Evidence for Recommendation 5: Insufficient. 

2009 Update: 
No new evidence has been identified. Recommendations remain unchanged. 

Search Strategy 
Only RCTs, systematic reviews, or meta-analyses with clinical outcomes were included.   
When possible, studies were included if they were primarily concerned with participants  
without significant comorbid conditions.  See Appendix B for more information. 

2007 Guideline: 
Diagnosis of Hypertension 
The updated search of the peer-reviewed medical literature identified no new evidence that 
evaluated the use of home blood pressure monitoring in determining a diagnosis of hypertension. 

                                                 
* The criteria for grading the strength of the evidence as either “good,” “fair,” or “insufficient” adheres to the KP 

National Guideline Program’s “Policies and Procedures” documents entitled “Label and Language of 
Recommendations” and “KP System for Grading the Strength of a Body of Evidence,” which are located in 
Appendix A. 
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Management of Hypertension 
The updated search of the peer-reviewed medical literature identified one meta-analysis of  
the use of home blood pressure monitoring in the management of hypertension (Verberk, et al., 
2005).(15)  The studies reviewed used a large number of outcomes to evaluate the value of home 
blood pressure measurements, and the authors addressed several aspects of home blood pressure 
monitoring in separate subanalyses of the data.  Pooling the data in four studies of the accuracy 
and reproducibility of home monitoring, the authors concluded that duplicate measurements 
should be made twice each day, with the average of each set reported.  An analysis of 18 trials 
that compared home blood pressure measurements with office blood pressure measurements 
found that the reported home measurements were lower than the office measurements.  The 
mean overall difference was 6.9 mm Hg (95% CI: 6.6 to 7.2, p = 0.001) for systolic blood 
pressure and 4.9 mm Hg (95% CI: 4.7 to 5.1, p = 0.001) for diastolic blood pressure. 
 
Home blood pressure monitoring has its prime utility in managing patients with known 
hypertension.  Its role in diagnosing hypertension is less secure, and the diagnosis of 
hypertension remains predominantly office-based.   
 
The Ohasama population study and the Self-Measurement of Blood Pressure at Home in the 
Elderly (SHEAF) trial(16) have shown that the predictive value of home blood pressures may be 
superior to that of clinic measurements.  Home blood pressures are more closely comparable to 
ambulatory blood pressure data than office pressures.  Additionally, home blood pressure devices 
are widely available and offer the potential for greater patient participation in managing a 
chronic disease for which the Northern and Southern California KP hypertension registries have 
enrolled more than 1.2 million members.   
 
A recent national survey (Moser, et al., 2007)(17) showed that 60% of individuals who were 
aware of a diagnosis of hypertension owned home blood pressure devices.  Nurses and 
pharmacists have successfully implemented home blood pressure algorithms to improve control 
of hypertension.  Home blood pressure protocols have demonstrated success managing diabetic 
patients with hypertension, and home blood pressures have greater sensitivity and specificity for 
making a diagnosis of hypertension in patients with end-stage renal failure than measurements of 
blood pressure obtained at hemodialysis centers.  There is also a role for patients with Stage 1 - 4 
chronic kidney disease (CKD).  Furthermore, http://members.kp.org will offer an electronic 
interface with patients to promote home management of hypertension.   
 
Home blood pressure management also has limitations that need to be recognized, and not 
everyone is a candidate.  Most devices offer only two cuff sizes which will probably not fit the 
arm of morbidly obese individuals.  Studies have shown that 40% of patients do not read the 
instructions, 50% of patients lack any training in taking a blood pressure and patients frequently 
fabricate some numbers and omit others.  Patients with anxiety syndromes may overuse home 
blood pressures and suffer panic attacks with secondary blood pressure elevations.  Unvalidated 
devices which have not received a “pass” grade from a professional hypertension society are 
commonplace.  Providers are using random blood pressure protocols and do not know how to 
evaluate records of blood pressures brought in by patients.   
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A quality home blood pressure management program has several prerequisites: 
 
1.  Selection of patient candidates who:  
 Are reliable, 
 Fit a cuff size option, 
 Are not prone to panic attacks, 
 Are motivated, and 
 Have the mental and physical capability for training and participation.   

 
On kp.org, the physician determines home blood pressure program candidacy, then initiates the 
process by sending the patient a message to look for the new “My Flowsheet” when they next 
log onto kp.org. 
 
2.  A national KP home blood pressure machine benchmark has been identified with the 
requirements being: 1) approval by a national hypertension society, 2) memory chip to avoid 
patient data selection, and 3) bench testing by national KP Biomedical Engineering.   
 
Lifesource UA-767 Plus is available with a large cuff option.  This device has an “A” grade  
from the British Hypertension Society (BHS), a memory chip, and performed better than 
competitors in a bench-testing procedure by KP National Biomedical Engineering.  These 
machines are not uniformly in stock.  Alternative suitable devices with an AAMI (Association 
for the Advancement of Medical Instrumentation)or an EHS (European Hypertension Society) 
“pass,” or a BHS “A” or “B” grade, preferably with a memory chip, may be accessed at 
http://www.dableducational.com.  Only brachial measurements are acceptable.  The patient’s 
arm should be measured at the point-of-sale to ensure appropriate cuff size.   
 
3.  The home blood pressure device needs to be validated approximately every 12 months by a 
protocol that was recently approved by the National Hypertension Implementation Committee 
(NHIC) and is available via regional hypertension leaders.  These validation procedures can be 
carried out by medical assistants, nurses, and pharmacists who simultaneously should observe 
patient technique: use of proper cuff size, arm supported on furniture with cuff at heart level; 
back supported; legs uncrossed; feet on floor; no talking; bladder emptied if necessary; five 
minutes of rest prior to first blood pressure, wait at least one minute between subsequent blood 
pressures.  CMI will soon make available standardized patient information material for paper and 
electronic venues.  Patients should be encouraged to attend a Health Education training class. 
 
4.  The home blood pressure protocol recommended consists of: 
 Taking 2 to 3 blood pressures BID x 3 consecutive days, although 2 to 3 sequential blood 

pressures obtained for any three mornings and any three evenings over a seven day span are 
acceptable.   

 Obtaining morning blood pressures between 6 and 10 am within an hour of awakening prior 
to morning medications and breakfast, and evening blood pressures between 6 and 10 PM.   

 Averaging all of the blood pressures in a three-day (or six half days over 7 days) sequence, 
totaling 12 to 18 blood pressures.   
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Some patients will experience “cuff inflation hypertension” in which case the first blood pressure 
in a series of two or three will be disproportionately elevated and should be excluded.  An 
average blood pressure ≤ 134 / 84 mm Hg is considered controlled when the patient does not 
have diabetes, CKD, or coronary artery disease and is not post-stroke.  For those conditions, 
where the office blood pressure goal is ≤ 129 / 79 mm Hg, a comparative average home blood 
pressure threshold has not been established, but less than 125 to130 / 75 to 80 mm Hg is a 
reasonable surrogate, with office follow-up. 
 
These management home blood pressure protocols calling for an average blood pressure  
≤ 134 / 84 mm Hg can be used in two contexts:  
 For the patient with uncontrolled hypertension whose medication is being uptitrated and 

managed at home, the three-day home blood pressure protocol should be performed during 
the third week following two full weeks of the new medication regimen.  After home blood 
pressure control is achieved, the patient should be brought in for a routine office blood 
pressure, preferably by a medical assistant, in order to confirm control.   

 For patients with controlled hypertension, the three day protocol is best performed at three 
month intervals.  Patients with controlled uncomplicated hypertension based on home blood 
pressure reporting every three months need only be seen in the office once yearly, but should 
be cycled into the first six calendar months of each year (January 1 through June 30) for 
HEDIS inclusion. 

Conclusion:  Based on the available evidence and consensus of the GDT, home blood pressure 
monitoring is an effective method of obtaining accurate and reproducible blood pressure 
measurements, provided that appropriate measurement technique is applied.  Approved and 
validated measurement devices are needed to assure this accuracy.   

2005 Guideline: 
Diagnosis of Hypertension 
Office blood pressure by mercury sphygmomanometry is widely considered to be the “gold 
standard” for the diagnosis of hypertension.  The increasing popularity of ambulatory and home 
blood pressure devices has not diminished its importance.  There is also concern about the accuracy 
of alternative measurement devices.(3)  The mercury sphygmomanometer has been used in all large 
scale studies whose conclusions have provided data for the relationship of hypertension, target 
organ damage, and diabetes, as well as for the benefits of treatment.  There is, however, concern 
about accuracy of measurement, observer bias, “white coat hypertension” (“isolated clinic 
hypertension”), and environmental safety issues (although the elemental form of mercury in the 
sphygmomanometer is not linked with health/environment problems).   

Use of Home Blood Pressure Monitoring 
Measuring blood pressure at home, in addition to the office, has the advantage of accessibility, 
which makes the requirement of frequent monitoring achievable. 
 
Titration of antihypertensive medications using an algorithmic approach may be done according 
to home blood pressure measurement schedules of varying frequency.  One meta-analysis of 18 
studies showed schedules ranging from two times per day to two times per week.(18) 
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Generally, management decisions are based upon the mean of these multiple readings.  Critical 
characteristics of home blood pressure monitoring are a validated instrument, a demonstrated 
competency in patient technique, and a demonstrated reliability in patient blood pressure 
reporting. 
 
In 2002, the Agency for Health Research and Quality (AHRQ) published a report of their review 
of the “Utility of Blood Pressure Monitoring Outside the Clinic Setting.”(19)  A key question was 
the distribution of the differences between clinic blood pressure measures and self-measured 
blood pressure (SMBP) outside of the clinic.  Six studies examined this question and met the 
reviewers’ criteria (minimum size of 100, at least two clinic visits for blood pressure 
measurement).  In all six, the clinic blood pressure was higher than the SMBP.  The mean 
differences ranged from 5.4 to 17.7 mm Hg for systolic blood pressure and from 1.5 to 6.3 mm 
Hg for diastolic blood pressure.  Except for one of the trials, the differences were significant  
(p < 0.01).   

Prevalence of White Coat Hypertension based on SMBP 
The JNC7 report suggests that self-monitoring of blood pressure can assist in identifying low-
risk populations, that is, individuals with elevated office blood pressures and home readings  
< 130 / 80 mm Hg, who do not have target organ damage or diabetes, i.e., “white coat 
hypertension” (WCH).  These patients may not warrant pharmacotherapy.(3) 
 
The AHRQ review also looked at the prevalence of white coat hypertension and found four 
studies using SMBP.  The prevalence was from 13 to 33 percent, although definitions for office 
hypertension and SMBP were not precisely the same for all trials.  In two of the studies, the 
WCH prevalence by SMBP was checked against ambulatory blood pressure monitoring and was 
found to be comparable.  The AHRQ report found the literature to be insufficient to determine 
the prevalence of WCH.(19) 

White Coat Hypertension and CV Outcomes 
Three studies were found that compared cardiovascular outcomes between hypertensives and 
those with WCH, though all used monitoring by ambulatory blood pressure measurement.   
The Syst-Eur trial(2) showed a reduced cardiovascular benefit in a subgroup of older participants 
with isolated systolic hypertension and “white-coat hypertension’ when treated based on clinic 
blood pressure monitoring compared with ambulatory blood pressure monitoring.(20)  This was 
also found to be true in the general population of patients with hypertension.(21, 22) 
 
Therefore, the GDT recommends that self-measurement of blood pressure be used to identify a 
low-risk subpopulation of individuals with “white coat hypertension,” without target organ disease 
or diabetes, for whom medication may not necessary.  These individuals have home blood pressure 
levels < 130 / 80 mm Hg but office blood pressures ≥ 140 / ≥ 90.   
 
Determination of “white coat hypertension” should be made on the basis of multiple daily home 
blood pressure readings over a period of weeks, usually taken BID between 6 and 9 am and 
between 6 and 9 pm.(16, 23) 
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Assessment of Control 
Patients who measure their blood pressure at home can complement traditional office blood 
pressure measurement to assess the need for additional medications or different dosing.  Home 
measurement also helps to monitor controlled hypertension over time.  Cappuccio(18) found that 
individuals who monitored their blood pressures at home had lower pressures (2.2 / 1.9 mm Hg, 
when adjusted for publication bias, p < 0.001) than those whose hypertension was measured only 
in the clinic.  In addition, 10% more individuals in the intervention group met the target blood 
pressure.   

Relationship of Home Blood Pressure Monitoring to Cardiovascular Outcomes  
Two prospective studies were found that compared home vs. office blood pressure determination 
and prognosis of cardiovascular outcomes.   
 
Ohkubo(24) led a study in Ohasama, Japan, which compared home self-measurement with 
“screening” (office) blood pressure measurements for predicting the risk of cardiovascular and 
noncardiovascular mortality. 
 
Relative hazard ratios were presented as the increase in risk of mortality for each 1 mm Hg 
increase in blood pressure.  When comparing initial home blood pressure measurement, multiple 
home measurements and screening blood pressure for systolic blood pressure, both home 
measurements were significantly correlated with overall mortality, whereas screening measures 
were not (RH initial home = 1.011 [95% CI: 1.002 to 1.021], RH multiple home = 1.014  
[95% CI: 1.003 to 1.025], RH screening = 1.001 [95% CI: 0.992 to 1.009]).  Multiple home 
diastolic blood pressure was found to be a significant predictor for cardiovascular mortality 
while initial home and screening measures were not (RH = 1.021 [95% CI: 1.001 to 1.041]).  
Similar patterns were seen when comparing initial and multiple home measurements together vs. 
screening blood pressure. 
 
This study showed that multiple (mean = 20.8) home systolic blood pressure measurements were 
the best predictors of cardiovascular and overall mortality, presumably because the large number 
of measurements in the absence of observer bias and incidence of “white coat hypertension.” 
 
In the SHEAF study(16) (Self-Measurement of Blood Pressure at Home in the Elderly: 
Assessment and Follow-up), a French prospective cohort study of older hypertensives, 
participants’ blood pressures were taken in the doctor’s office.  A mercury sphygmomanometer 
was used.  Self-measured home blood pressure was also recorded using the Omron-705 CP 
oscillometric device.  (Both devices were also used in the Ohasama research.)  The cohort was 
then observed for three years to assess cardiovascular endpoints (CV mortality [primary 
endpoint], total mortality, the combination of CV mortality, nonfatal MI, NF stroke, TIA, 
hospitalization for angina or heart failure, percutaneous transluminal coronary angioplasty,  
and coronary artery bypass graft surgery).   
 
For home blood pressures, there was a significant association with cardiovascular outcomes for 
both systolic and diastolic blood pressure, except for home diastolic blood pressure for women.  
For office blood pressure, there were no significant associations.   
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In the case of home blood pressure self-measurement, for each increase in systolic blood pressure 
of 10 mm Hg, the risk of a cardiovascular event increased by 17% (95% CI: 11.0% to 23.8%).  
For each increase in diastolic blood pressure of 5 mm Hg, the risk of an event increased by 11.7% 
(95% CI: 5.7% to 18.1%).  For office measurement, there was no significant rise in cardiovascular 
event risk.   
 
When results were expressed per 1 mm Hg rise in blood pressure, findings were similar to those 
found in the Ohkubo study above. 
 
Neither method correlated with CV mortality or total mortality, which was probably due to 
insufficient numbers. 
 
The research also identified individuals (9% of the sample) with what was labeled “masked 
hypertension.”  Their blood pressure appeared to be controlled when taken by office 
measurement but was out of control at home.  Their CV event profile was similar to that of 
participants with uncontrolled hypertension.   
 
These two trials showed that elevated home blood pressure measurement correlates with an 
increased risk of cardiac morbidity and mortality. 

The Effect of Treatment Guided by SMBP 
The AHRQ report(19) identified 12 trials which studied this question, but the results varied:  
Only half the studies showed reduced blood pressure as measured by SMBP.  However, the 
report did not note that there was a comparison to traditional office measurement with regard to 
blood pressure control and outcomes. 
 
The report found that “available evidence from several trials suggested that use of SMBP can 
improve blood pressure control; however, further trials that evaluate contemporary SMBP 
devices are needed.” 
 
The GDT recommends that SMBP be used to attain control in patients with uncontrolled 
hypertension (> 135 / > 85 mm Hg by home monitoring) and to monitor controlled hypertension 
over time, according to drug treatment algorithms, and by using telephone/e-mail/fax or other 
electronic patient communications, in conjunction with standard provider-based clinic visits.  
The lower blood pressure threshold for outpatient measurement is adapted from the AHRQ 
observation that the mean differences ranged from 5.4 to 17.7 mm Hg for systolic blood pressure 
and from 1.5 to 6.3 mm Hg for diastolic blood pressure. 
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17. First-Line Treatment of Hypertension 
 Thiazide diuretics (either as a single agent or in combination) are strongly 

recommended as first-line agents for initial therapy in people with hypertension.  
Evidence-based: A 

Rationale: 

Evidence Grade* 
Evidence for Recommendation 6: Good. 

2009 Update: 
New evidence has been identified.  Recommendations remain unchanged. 

Search Strategy 
Only RCTs, systematic reviews, or meta-analyses with clinical outcomes that studied 
nonpregnant individuals with hypertension who were randomized to head-to-head trials of  
first-line antihypertensive agents were included.  When possible, studies were included if  
they were primarily concerned with participants without significant comorbid conditions.  See 
Appendix B for more information. 

2007 Guideline: 
Good evidence regarding the effectiveness of thiazides compared with placebo and with other 
antihypertensives was found. 
 
Good evidence regarding the lack of effectiveness of beta-blockers compared with other 
antihypertensives was found. 
 
An updated review of the evidence does not support the recommendation of beta-blockers as 
first-line agents for initial therapy for people with hypertension.   
 
A meta-analysis by Lindholm, et al. (2005)(25) comparing beta-blockers with other drugs  
(n = 105,951, see Figure 1) found that the relative risk of stroke was 16% higher with beta-
blockers (95% CI: 4% to 30%, p = 0.009) than with other drugs.  All-cause mortality showed a 
tendency in the same direction, the relative risk being increased by 3% for beta-blockers (95% 
CI: -1% to 8%, p = 0.14).  There was, however, no difference for myocardial infarction.  The 
GDT agreed that based on the reduced benefit for stroke reduction, beta-blocker therapy should 
not be supported as the first-line agent for initial hypertension therapy.   
 
(Note: There is less certainty about the effectiveness of first-line beta-blocker therapy with 
regard to a) persons less than 60 years old, and b) use of newer vasodilating beta-blockers or 
combined alpha- and beta-blocking agents.) 
 

                                                 
* The criteria for grading the strength of the evidence as either “good,” “fair,” or “insufficient” adheres to the KP 

National Guideline Program’s “Policies and Procedures” documents entitled “Label and Language of 
Recommendations” and “KP System for Grading the Strength of a Body of Evidence,” which are located in 
Appendix A. 
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Figure 1: Outcome Data For All Beta-Blockers Versus Other Antihypertensive Treatment(25) 
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Supporting Evidence for Thiazide Diuretics, Beta-Blockers (BBs), Angiotensin-
Converting Enzyme Inhibitors (ACEIs), Angiotensin II Receptor Blockers (ARBs), 
or Calcium Channel Blockers (CCBs) Versus Placebo 
2007 Guideline: 
No new evidence was identified that analyzed thiazide diuretics, angiotensin-converting enzyme 
inhibitors (ACEIs), angiotensin II receptor blockers (ARBs), or calcium channel blockers 
(CCBs) versus placebo. 
 
The updated literature search identified four new meta-analyses (summarized below) that 
included studies of beta-blockers (BBs) versus placebo.  Although the meta-analyses report that 
beta-blocker therapy is favorable compared with placebo or no treatment, these studies did not 
find evidence that beta-blocker therapy is superior to other antihypertensive drug treatments  
(for example, thiazides) as first-line therapy.  As stated previously, the GDT’s decision not to 
support beta-blocker therapy as first-line therapy was further influenced by the Lindholm, et al. 
(2005) analysis(25) (see summary above), which reported that beta-blocker therapy was not as 
effective as other hypertensive therapies for stroke reduction.   
 

 Bradley, et al. (2006)(26) pooled the results of four trials of beta-blockers versus placebo 
or no treatment, involving 23,615 adult participants with mild-to-moderate hypertension.  
Beta-blockers significantly reduced the risk of stroke (RR = 0.80, 95% CI: 0.66 to 0.96) 
and total cardiovascular events (RR = 0.88, 95% CI: 0.79 to 0.97).  The corresponding 
number-needed-to treat with a beta-blocker over five years to prevent one event was 211 
for stroke and 140 for any cardiovascular event.  There was no evidence that beta-
blockade lowered the risk of all-cause mortality.   

 
 In a meta-analysis that examined the results of 21 RCTs involving 145,811 adult 

participants with mild-to-moderate hypertension, Khan, et al. (2006)(27) analyzed data 
from a group of placebo-controlled trials of beta-blocker therapy.  They reported that 
beta-blockers reduced the rate of a composite endpoint of death, stroke, or MI compared 
with placebo (RR = 0.86, 95% CI: 0.74 to 0.99) based on 794 events in 19,414 patients in 
trials enrolling younger patients.  In trials involving older patients, beta-blockers were 
associated with statistically significant reductions in stroke (RR = 0.78, 95% CI: 0.63 to 
0.98).   

 
 Lindholm, et al. (2005) (25) in a meta-analysis of the relative efficacy of beta-blockers, 

analyzed the results of seven studies comparing beta-blockers with placebo or with no 
antihypertensive treatment, pooling the results seen in studying  adult subjects with  
mild-to-moderate hypertension.  These studies involved 27,433 patients and reported  
that the relative risk of stroke was reduced by 19% with beta-blockers compared with  
no treatment or placebo (95% CI: 7 to 29%). 
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 In a Cochrane database review of the use of beta-blockers for hypertension in 
nonpregnant adult patients, Wiysonge, et al. (2006)(26) pooled the results of  13 RCTs, 
four of which compared beta-blockers with placebo or no treatment, involving 26,313 
participants.  These studies used death from any cause as a primary outcome, and the 
authors reported that no statistically significant effect of beta-blocker therapy could be 
detected.  However, the meta-analysis suggested that significant reduction in the risk of 
stroke (RR = 0.80, 95% CI: 0.66 to 0.96) was achieved with beta-blocker therapy 
compared with placebo in hypertensive patients. 

2005 Guideline: 
The literature search identified one large-scale RCT and two meta-analyses that were suitable for 
this update.  One meta-analysis, the revised Trialists’ study,(28) added 12 RCTs published from 
2001 to those completed by June, 2003, to the original 2000 analysis.(29)  Many of the constituent 
studies included populations with comorbid conditions and risk factors in addition to 
hypertension.   
 
The second meta-analysis, by Psaty,(30) was also an update of previous work,(31) but its aim  
was to compare low-dose diuretics with the other five major antihypertensive medications.   
The following studies were included in the meta-analysis: 
 

Study, y 

N / Mean 
Follow-

up, y Full Name Study, y 

N / Mean 
Follow-

up, y Full Name 

VA I, 1967 143 / 1.5 Veteran’s 
Administration 

MIDAS, 
1996 883 / 3.0 

Multicenter Isradipine 
Diuretic 

Atherosclerosis Study

VA II, 1970 380 / 3.3 Veteran’s 
Administration 

SYST-
EUR, 1997 
and 1999 

4,695 / 
2.5 

The European Trial 
on Systolic 

Hypertension in the 
Elderly 

Carter, 1970 99 / 4.0  VHAS, 
1997 

1,414 / 
2.0 

Verapamil in 
Hypertension and 

Atherosclerosis Study

Barraclough, 
et al.  1973 116 / 2.0  

ABCD, 
1998 and 

2000 
470 / 5.0 

Appropriate Blood 
Pressure Control in 

Diabetes 
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Study, y 

N / Mean 
Follow-

up, y Full Name Study, y 

N / Mean 
Follow-

up, y Full Name 

HSCSG, 
1974 452 / 3.0 

Hypertension 
Stroke Cooperative 

Study Group 
FACET, 1998 380 / 2.5 

Fosinipril vs. 
Amlodipine 

Cardiovascular Events 
Trial 

USPHS, 
1977  

US Public Health 
Service Hospitals 
Cooperative Study 

*UKPDS, 
1998 758 / 8.4 UK Prospective 

Diabetes Study 

VA-NHLBI, 
1978 1,012 / 1.5 

VA Nat’l.  Heart, 
Lung, and Blood 

Institute Feasibility 
Study 

CAPPP, 1999 10,985 / 
6.1 

Captopril Prevention 
Project 

HDFP, 1982 10,940 / 
5.0 

Hypertension 
Detection and 

Follow-up Program 
Cooperative Group

*NICS-EH, 
1999 414 / 4.2 

National Intervention 
Cooperative Study in 

Hypertensives 

Hegeland, 
1980 785 / 5.5  *STOP-2, 

1999 4,409 / 5.0
Swedish Trial in Old 

Patients with 
Hypertension-2 

ANBPS, 
1980 3,427 / 4.0 

Australian National 
Blood Pressure 

Study 

*INSIGHT, 
2000 6,321 

Intervention as a Goal 
in Hypertension 

Treatment 
Kuramoto, et 

al., 1981 91 / 4.0  *NORDIL, 
2000 

10,881 / 
4.5 Nordic Diltiazem Study

EWPHE, 
1985 840 / 4.7 

European Working 
Party on High 

Blood Pressure in 
the Elderly 

ALLHAT, 
2000 

14,538 / 
3.3 

Antihypertensive and 
Lipid- Lowering 

Treatment to Prevent 
Heart Attack Trial 

MRC, 1985 13,057 / 
4.9 

Medical Research 
Council Working 

Party 

*AASK, 2001 
and 2002 653 / 3.0 

African-American 
Study of Kidney 

Disease and 
Hypertension 

Coope and 
Warrender, 

1986 
884 / 4.4  *PROGRESS, 

2001 6,105 / 3.9
Perendopril Protection 

Against Recurrent 
Stroke Study 

 * Also part of the updated Trialists’ meta-analysis.   
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Study, y 

N / 
Mean 

Follow-
up, y Full Name Study, y 

N / 
Mean 

Follow-
up, y Full Name 

HAPPHY, 
1987 6,569 

Heart Attack Primary 
Prevention in 

Hypertension Trial 
Research Group 

IDM, 2001 590 / 2.0 

Irbesartan in Patients 
with Type 2 Diabetes 
and Microalbuminuria 

Study 

SHEP 
pilot, 1989 551 / 2.8 

Systolic Hypertension 
in the Elderly 

Program 

*Lewis, et al.  
2001 

1,715 / 
2.6  

SHEP, 
1991 and 

1997 

4,736 / 
4.5 

Systolic Hypertension 
in the Elderly 

Program 
*LIFE, 2002 9,193 / 

4.7 

Losartan Intervention 
for Endpoint Reduction 
in Hypertension Study 

STOP, 
1991 

1,627 / 
2.1 

Swedish Trial in Old 
Patients with 
Hypertension 

*CONVINCE, 
2002 

16,476 / 
3.0 

Controlled Onset 
Verapamil 

Investigation of 
Cardiovascular 

Endpoints 

MRC, 
1992 

2,183 / 
5.8 

Medical Research 
Council Working 

Party 
*ELSA, 2002 2,334 / 

3.8 

European Lacidipine 
Study on 

Atherosclerosis 

Dutch TIA, 
1993 1,473 

Dutch Transient 
Ischemic Attack Trial 

Study Group 

*ALLHAT, 
2002 

33,357 / 
4.9 

Antihypertensive and 
Lipid- Lowering 

Treatment to Prevent 
Heart Attack Trial 

PATS, 
1995 

5,665 / 
2.0 

Post-Stroke 
Antihypertensive 
Treatment Study 

*ANBP2, 2002 
and 2003 

6,083 / 
4.1 

Australian National 
Blood Pressure Study2 

TEST, 
1995 720 / 2.6 

Tenormin after Stroke 
and Transient 

Ischemic Attack 
   

 * Also part of the updated Trialists’ meta-analysis.   
 
Both meta-analyses examined the efficacy of current antihypertensive medications vs. placebo.  
No new information from either study was sufficient to change our original conclusions that 
antihypertension agents are superior to placebo.   
 
Multiple trials have demonstrated the effectiveness of these medications as treatments to prevent 
the cardiovascular complications of hypertension [STOP,(32) MRC-Mild Hypertension,(33) and 
Blood Pressure Trialists,(29) which consisted of (HOPE,(34) PART-2,(35) QUIET,(36) and 
SCAT(37))]. 
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Supporting Evidence for BBs or Thiazide Diuretics Versus CCBs 
2007 Guideline: 
The updated literature search identified two new meta-analyses that included studies of thiazide 
diuretics versus CCBs. 
 

 In their systematic review of RCTs, Bradley, et al. (2006)(26) identified four trials 
studying 44,825 patients that compared the effectiveness of beta-blockers with that of 
calcium channel blockers, assessing the primary outcomes of stroke and all-cause 
mortality.  These authors performed a meta-analysis of these trials and concluded that 
compared with calcium channel blockers, beta-blockers were less effective in reducing 
the risk of all-cause mortality (RR = 1.06, 95% CI: 1.00 to 1.14) or stroke (RR = 1.24, 
95% CI: 1.11 to 1.40).   
 

 Wiysonge, et al. (2007)(38) studied the pooled results of these same trials in their 
Cochrane database meta-analysis and confirmed these results.  Significant heterogeneity 
is present in these analyses, since all drugs of a class were treated as a single category. 

2005 Guideline: 
Psaty’s 2003 meta-analysis(30) compared low-dose diuretics with CCBs and produced one 
significant finding: diuretics were superior to CCBs in preventing heart failure (RR = 0.74  
[95% CI: 0.67 to 0.81]).  The relative risks for the remaining major outcomes (CHD, stroke, 
CVD events, CVD mortality, and total mortality) showed no significant differences. 
 
The updated Trialists’ meta-analysis(28) also compared CCBs with BB or thiazide diuretics.   
The following studies were added since the 2000 study: AASK(39) (participants also had 
nephropathy), ALLHAT(40) (population with one or more additional CV risk factor), 
CONVINCE(41) (additional risk factor), ELSA,(42) and SHELL.(43)  There were no significant 
differences for major outcomes (stroke, CHD, major CV events, CV death, total mortality), 
except for heart failure, which favored BB or diuretics (RR  = 1.33 [95% CI: 1.21 to 1.47]).   
 
Thus, there is no new evidence to show that CCBs are superior to BB or thiazide diuretics for the 
prevention of important cardiovascular outcomes in hypertension.   

2003 Guideline: 
Three meta-analyses were found that compared BBs and/or thiazide diuretics against CCBs in 
people with hypertension.  Results for the beta-blocker/diuretic arm in all three studies were not 
separated by the individual medication. 
 

 The Opie(44) study included six RCTs.  Four studies compared thiazide diuretics alone;  
two compared thiazide diuretics and/or BBs (BB/Ds).  CCBs, compared with BB/Ds,  
were significantly more effective at decreasing the rate of stroke (RR = 0.869  
[95% CI: 0.769 to 0.982], p = 0.024), and significantly less effective at decreasing the  
rate of myocardial infarction (MI) (RR = 1.182 [95% CI: 1.036 to 1.349], p = 0.013].  
Differences in the rates of cardiac or all-cause mortality were not significant. 
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 The Trialists’ study(29) was a collaborative meta-analysis in which the constituent studies 
were determined prospectively.  It included five RCTs in the analysis of BBs and/or diuretic 
vs. CCBs.  All five studies were also cited in the Opie paper.(44)  Three compared thiazide 
diuretics alone (INSIGHT,(45) NICS-EH,(46) VHAS(47)), and two compared thiazide diuretics 
and/or BBs (STOP-2,(48) NORDIL(49)).  The Trialists’ study concluded that CCBs 
significantly decreased the rate of stroke (RR = 0.87 [95% CI: 0.77 to 0.98]).  The 
differences in the rates of cardiac or all-cause mortality were not significant. 

 The meta-analysis by Pahor(50) included seven RCTs in this comparison.  Five of these 
studies also appeared in the Opie and Trialists’ meta-analyses; one in Opie only, one in the 
Trialists’ study only, and two in Pahor only.  Four studies compared thiazide diuretics alone; 
three compared thiazide diuretics and/or BBs.  CCBs, compared with BB/D, were found to 
be significantly more effective at decreasing the rate of stroke (RR = 0.86 [95% CI: 0.76 to 
0.98], p < 0.05), while BBs and/or thiazide diuretics were significantly more effective in 
decreasing both MI (RR = 1.20 [95% CI: 1.04 to 1.37], p < 0.01) and HF  
(RR = 1.22 [95% CI: 1.03 to 1.46], p < 0.05).  The differences in the rates of cardiac or all-
cause mortality were not significant.   

 
One subsequent RCT was found that compared CCBs with diuretics.   

 The ALLHAT(40) trial studied participants with hypertension who were ≥ 55 and who had 
one or more additional cardiovascular risk factor.  Though the population was selected for 
having risk factors in addition to hypertension, it has been included here because of the 
significance of its size (n = 33,357 with the doxazosin arm removed).  Study drugs were a 
thiazide diuretic, an ACEI, and a dihydropyridine CCB.  The main results showed that when 
compared with CCBs, thiazide diuretics reduced the risk of all heart failure outcomes  
(RR = 1.38 [95% CI: 1.25 to 1.52], p < 0.001) and of hospitalized/fatal heart failure  
(RR = 1.35 [95% CI: 1.21 to 1.50], p < 0.001).  There was no significant difference in the 
incidence of stroke, fatal and nonfatal CHD, nonfatal MI, or all-cause mortality. 

 
Conclusion: Therapy with CCBs was found to be protective against stroke in all three meta-
analyses cited, but there was no difference in the ALLHAT trial.  BBs and/or thiazide diuretics 
reduced the rate of MI more than CCBs in two of the three meta-analyses, but no significant 
difference was seen in ALLHAT.  When compared with CCBs, the risk of heart failure was 
reduced by thiazide diuretics in ALLHAT and by BBs and/or thiazide diuretics in the Pahor 
study.  The use of varying combinations of BBs and/or thiazide diuretics in the constituent trials 
cited in the meta-analyses hampers the effort to achieve a clear recommendation.  However, 
because of the population, and the large numbers of participants in ALLHAT, the GDT 
concluded that thiazide diuretics should be recommended over CCBs, even in the absence of a 
significant difference in mortality rates.  In addition, previous trials have shown that CCBs are 
similar in effectiveness to thiazide diuretics, but have not shown them to be superior 
(INSIGHT,(45) NICS-EH,(46) and NORDIL(49)). 
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Supporting Evidence for ACEIs versus BBs or Thiazide Diuretics 
2007 Guideline: 
The updated literature search identified no new evidence identified that analyzed ACEIs versus 
BBs or thiazide diuretics. 

2005 Guideline: 
The Psaty meta-analysis compared ACEI with low-dose diuretics and found a significant 
difference for the prevention of heart failure and stroke (CAPPP,(51) ANBP2,(52) ALLHAT,(40) 
ABCD,(53) STOP-2(54)).  Diuretics were favored for reduction of the risks of both HF  
(RR = 0.88 [95% CI: 0.80 to 0.96]) and stroke (RR = 0.86 [95% CI: 0.77 to 0.97]).   
 
The Trialists’ update(28) added three studies which compared ACEI with BB or thiazide diuretics 
(ALLHAT, AASK, and ANBP2).  The data from the total of six trials revealed no statistical 
differences in serious outcomes based on the medication used.   
 
The current evidence continues to support the 2003 conclusion that thiazide diuretics are the 
preferred initial agents for the treatment of hypertension. 

2003 Guideline: 
One meta-analysis was found that compared ACEIs with BBs and/or diuretics.  Of the meta-
analyses cited, only the Trialists’(29) study examined this comparison, and two RCTs were 
included.  (We did not consider the UKPDS,(55) since 100% of its population was diabetic.)   
The data reported are from the STOP-2(48) and the CAPPP(51) trials.  Both used thiazide diuretics 
and/or BBs vs. ACEIs.  BBs and/or thiazide diuretics significantly decreased the rate of stroke 
when compared with ACEIs in CAPPP (RR = 1.28 [95% CI: 1.03 to 1.58]), but not in the  
STOP-2 study.   
 
The differences in the rates of cardiac or all-cause mortality were not significant.  However, 
since both trials used a mixture of BBs and thiazide diuretics, we cannot be certain which effects 
resulted from which medication.   
 
Two subsequent RCTs were found that compared ACEIs with diuretics.  ALLHAT(40) 
demonstrated that ACEIs, compared with thiazide diuretics, were less effective at reducing the 
risk of stroke (RR = 1.15 [95% CI: 1.02 to 1.30], p = 0.02) and combined CVD events (CHD 
death, nonfatal MI, stroke, coronary revascularization, treated or hospitalized angina, treated or 
hospitalized heart failure, and peripheral arterial disease) (RR = 1.10 [95% CI: 1.05 to 1.16],  
p < 0.01).  They also increased the risk of all heart failure outcomes (RR = 1.19 [95% CI: 1.07 to 
1.13], p < 0.01).  There was no significant difference in the incidence of the primary outcomes, 
fatal or nonfatal MI, or all-cause mortality.   
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Wing,(52) of the Second Australian National Blood Pressure study (ANBP2), showed that  
ACEIs significantly improved the risk of all CV events or death from any cause (HR = 0.89  
[95% CI: 0.79 to 1.00], p = 0.05) compared with thiazide diuretics.  ACEIs were also superior  
in preventing MI (HR = 0.68 [95% CI: 0.47 to 0.98], p = 0.04) and combined nonfatal CV events 
(HR = 0.86 [95% CI: 0.74 to 0.99], p = 0.03).  However, thiazide diuretics were more effective 
in reducing the risk of fatal stroke (HR = 1.91 [95% CI: 1.04 to 3.5], p = 0.04) compared with 
ACEIs. 
 
There is conflicting evidence regarding ACEIs and diuretics.  Based upon the Trialists’ study 
meta-analysis, as well as ALLHAT and ANBP2, both thiazide diuretics and ACEIs can be 
regarded as effective first-line antihypertensive therapies. 

Supporting Evidence for ARBs versus BBs  
2007 Guideline: 
The updated literature search identified no new evidence identified that analyzed ARBs versus 
BBs. 

2005 Guideline: 
There was no new evidence identified that analyzed ARBs vs. BBs. 

2003 Guideline: 
One RCT was found that compared an angiotensin II receptor blocker (ARB) with a BB.   
The Losartan Intervention For Endpoint reduction (LIFE)(56) trial compared treatment with an 
ARB with therapy with BBs in patients with verified LVH.  Sixty-two percent of the subjects  
on the ARB medication and 58% of those on beta-blockade were also on thiazide diuretics.   
The ARB arm was found to be superior for reducing the risk of the primary composite endpoint 
(CV mortality, stroke, or myocardial infarction) (RR = 0.87 [95% CI: 0.77 to 0.98], p = 0.021) 
and the risk of stroke (RR = 0.75 [95% CI: 0.63 to 0.89], p = 0.001) compared with the beta-
blocker.   
 
ARBs have been shown to be more effective than BBs when used with or without diuretics.  
However, there are no studies comparing ARBs with ACEIs or with diuretics as first-line 
therapy. 

Supporting Evidence for Thiazide Diuretics versus BBs 
2007 Guideline: 
The updated literature search identified one new meta-analyses that included studies of diuretics 
versus BBs.  A meta-analysis of trials involving beta-blockers included a subanalysis of recent 
trials comparing the effects of beta-blockers versus diuretics in adult hypertensive patients, using 
the primary outcomes of all-cause mortality and stroke. 
 

 Analyzing the results of five RCTs including 18,241 participants, Bradley, et al.(26) found 
no difference between groups taking beta-blockers and diuretics in either outcome.  
Significant heterogeneity was present in this study, as all drugs of one class were viewed 
as a single entity. 
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2005 Guideline: 
The meta-analysis by Psaty,(30) evaluated thiazide diuretics vs. BBs (MRC 1985,(33) HAPPHY,(57) 
MRC 1992(58)), and there was one significant finding favoring diuretics for the prevention of 
CVD events (RR = 0.89 [95% CI: 0.80 to 0.98]).  Therefore, the updated meta-analysis continues 
to support the 2003 conclusion that thiazide diuretics are the preferred initial agents for the 
treatment of hypertension. 

Supporting Evidence for ARBs versus CCBs or ACEIs 
2007 Guideline: 
There was no new evidence identified that analyzed ARBs versus CCBs or ACEIs. 

2005 Guideline: 
ARBs vs. CCBs 
The VALUE trial(59) (n = 15,245) studied valsartan (n = 7,649) vs. amlodipine (n = 7,596) in 
participants 50 years and older with hypertension and at least one additional CHD risk factor.  
They were followed for a mean of 4.2 years.  Fatal and nonfatal MI, which favored the CCB  
(HR = 1.19, p = 0.02, NNT = 143), showed a significant difference, as did new-onset diabetes, 
which favored the ARB (HR = 0.77, p = 0.0001).  No statistically significant differences were 
found for the other primary outcomes (composite of cardiac mortality and morbidity [the latter 
two were also studied separately] fatal and nonfatal stroke, and all-cause death). 
 
This study suggests that CCBs are more efficacious than ARBs for the prevention of 
fatal/nonfatal MI. 
 
ARBs vs. ACEIs 
No studies were found that compared ARBs vs. ACEIs. 

Supporting Evidence for CCBs versus Placebo or BBs 
2007 Guideline: 
The updated literature search identified no new evidence identified that analyzed CCBs versus 
placebo or BBs.   

Supporting Evidence for CCBs versus ACEIs 
2007 Guideline: 
The updated literature search identified one new RCT that analyzed CCBs versus ACEIs. 
 

 Leenen, et al. (2006)(60) published the results of the ALLHAT trial, an RCT evaluating the  
use of CCBs versus ACEIs in preventing events including fatal and nonfatal heart disease, 
all-cause mortality, and stroke.  All participants were at least 55 years old and had mild-to-
moderate hypertension.  Both previously treated and untreated patients were included in  
this study, which involved 18,102 persons.  Treatment was randomized, with one group 
receiving lisinopril and the other group receiving amlodipine.  The mean follow-up was  
4.9 years, at which point the status of 2.9% of the patients was unknown.  There were no 
significant differences seen between the two groups with respect to the outcomes listed 
above.   
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2005 Guideline: 
The revised Trialists’ meta-analysis added four new trials for the analysis of CCBs vs. ACEIs:  
ALLHAT(40) (population with hypertension and at least one additional risk factor), AASK(39) 
(hypertension and nephropathy), the most recent ABCD study(53) (hypertension plus diabetes), 
and JMIC-B(61) (hypertension and CHD).  Though the smaller studies were all conducted in 
populations with comorbidities, the amount of data from ALLHAT was sufficiently large  
(CCB vs. ACEI analysis, n = 18,113) that it overpowered that from the other trials (AASK,  
n = 653; ABCD, n = 480; JMIC-B, n = 1,650).   
 
There were two significant findings.  CCBs were more effective for reducing the risk of stroke 
(RR = 1.12 [95% CI: 1.01 to 1.25]).  ACEIs were found to reduce heart failure significantly more 
than CCBs (RR = 0.82 [95% CI: 0.73 to 0.92]). 
 
Although CCBs prevented more strokes and ACEIs were better at preventing heart failure, the 
overall effect is that neither is clinically different in the prevention of serious CV outcomes.   

2003 Guideline: 
The ALLHAT study compared each of these medications with a thiazide diuretic but did not 
present data that compared them with each other. 

Overall Conclusion: 
2007 Guideline: 
Ongoing review of the evidence continues to confirm the 2005 evidence-based recommendation 
that “thiazide diuretics are recommended as first-line agents for initial therapy” for hypertension.  
There is sufficient evidence that for patients > 60 years of age, BBs are less effective as first-line 
therapy for uncomplicated hypertension. 

2005 Guideline: 
Ongoing review of the evidence continues to confirm the 2003 evidence-based recommendation 
that “thiazide diuretics are recommended as first-line agents for initial therapy” for hypertension.  
For example, while CCBs perform better than ACEIs at preventing stroke, they were not superior 
to thiazide diuretics or BBs in reducing other outcomes.  CCBs were also significantly better 
than ARBs at preventing fatal and nonfatal MI.  ACEIs were not found to be superior to thiazide 
diuretics or BBs for any outcome. 

2003 Guideline: 
To summarize, both thiazide diuretics and ACEIs outperform BBs, CCBs, and alpha-blockers  
as first-line therapy for hypertensive patients without significant comorbidities.  (There is 
insufficient evidence to consider ARBs as the first choice treatment.)  Though the ANBP2(52) 
study found ACEIs to be more effective than thiazide diuretics; the ALLHAT(40) study, favoring 
diuretics, included more participants than any other head-to-head study and took place in a 
population that is closer to that of KP.  Although thiazide diuretics, ACEIs, BBs, ARBs, and 
CCBs are effective for initial treatment of hypertension, the GDT recommends thiazide diuretics 
as initial therapy because: 1) they are at least equal in efficacy to other classes, 2) no other drug 
class has been found to be consistently superior to them, and 3) they have an excellent cost 
profile.   
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Other Considerations:   
Though our intention is to formulate recommendations for the hypertension population without 
comorbid conditions, most large studies contain subpopulations with other cardiovascular 
diseases and risk factors.   
 
It is often difficult to draw clear conclusions about single first-line drugs, because most study 
subjects need multiple medications by the end of trials to control their blood pressure.  Data are 
rarely presented separately by drug combination. 
 

18. Initial Combination Treatment of Hypertension* 
7A Combination therapy consisting of a thiazide diuretic plus an ACEI is an option for 

initial therapy for Stage 1 hypertension (systolic blood pressure 140 to 159 mm Hg,  
OR diastolic blood pressure 90 to 99 mm Hg).  Consensus-based 

7B Combination therapy of a thiazide diuretic plus an ACEI is recommended for Stage 2 
hypertension (systolic blood pressure > 160 mm Hg, OR diastolic blood pressure  
> 100 mm Hg).  Consensus-based 

Rationale: 

2009 Update: 
New evidence has been identified.  Recommendations remain unchanged. 

Evidence Grade† 
Evidence for Recommendation 7: Insufficient 

Search Strategy 
Only RCTs, systematic reviews, or meta-analyses with clinical outcomes that studied 
nonpregnant individuals with hypertension who were randomized to head-to-head trials of first-
line antihypertensive agents were included.  When possible, studies were included that were 
primarily concerned with participants without significant comorbid conditions.  See Appendix B 
for more information. 
 

                                                 
* In nonpregnant adults who do not have diabetes, heart failure, chronic kidney disease, or known coronary heart 

disease. 
 

† The criteria for grading the strength of the evidence as either “good,” “fair,” or “insufficient” adheres to the KP 
National Guideline Program’s “Policies and Procedures” documents entitled “Label and Language of 
Recommendations” and “KP System for Grading the Strength of a Body of Evidence,” which are located in 
Appendix A. 
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A comprehensive literature search for the 2009 update resulted in one multi-center RCT which 
examined the effects of initial combination therapy on important outcomes relevant to this 
problem formulation (Jamerson, et al. 2008).(62) This trial (ACCOMPLISH)(62) randomized 
11,462 patients with stage 2 hypertension (age > 55 years) to treatment with either amlodipine 
/benazapril (5/20 mg; titrated to 10/40 mg) or benazapril/HCTZ (20/12.5 mg; titrated to 40/25 
mg) in a one-to-one ratio. The trial was terminated early at 36 months (mean) when interim 
results showed a 20% risk reduction (95% CI: 0.72 - 0.90, p < 0.001) favoring ACEI/CCB for 
the primary endpoint of cardiovascular death, nonfatal myocardial infarction, nonfatal stroke, 
hospitalization for unstable angina, coronary revascularization procedure [PCI or CABG] and/or 
resuscitated sudden death (Absolute Risk Reduction = 2.2%, Number Needed to Treat = 48).  
All primary endpoint components except coronary revascularization were individually non-
significant, but analysis removing coronary revascularization remained significant; and, analysis 
of the hard endpoints alone (fatal and nonfatal MI plus fatal and nonfatal stroke) also showed a 
highly significant risk reduction difference of 20% favoring CCB/ACEI (95% CI: 0.67 - 0.92). 
Blood pressure reduction was similar in both arms of the study, with a 0.9 mm Hg SBP 
difference favoring ACEI/CCB. 
 
Although the results of ACCOMPLISH(62) may show that the combination of ACEI/CCB has an 
advantage over ACEI/thiazide-diuretics, there are important limitations that should be 
considered.  Study investigators used approximately one half the dose of thiazide that was used 
in the lowest dosed thiazide placebo-controlled outcome trials (SHEP,(63) MRC trials,(58) and 
EWPHBPE(64)).  The 25 mg of HCTZ used in ACCOMPLISH(62) is a lesser comparative dosage 
than the 25 mg of chlorthalidone (which is about twice as potent) used in ALLHAT,(65) the major 
comparative trial upon which the recommendation of thiazides as first-line therapy is based  
(see Table 1). 

Table 1: Thiazide used in thiazide placebo-controlled trials with accompanying dosages 

Trial Name Thiazide and Doses Used 
SHEP Chlorthalidone (12.5 mg/d or 25 mg/d) 
MRC Hydrochlorothiazide (25 mg/d or 50 mg/d) + Amiloride (2.5 mg/d or 5 mg/d) 

EWPHBPE Hydrochlorothiazide (25 mg/d) + Triamterene (50 mg/d) 

ALLHAT Chlorthalidone (12.5mg/d - 5 mg/d) vs. Amlodipine (2.5mg/d - 10 mg/d)  
vs. Lisinopril (10 mg/d-40 mg/d) 

 
Additionally, HCTZ has a shorter elimination half life (5.6 to 14.8 h) than does chlorthalidone 
(40 h to 60 h).  The longer elimination half-life of chlorthalidone may have more effectively 
lowered overnight blood pressures with better blood pressure control overall in that arm of 
ALLHAT,(65) resulting in better outcomes. Many studies and meta-analyses demonstrate the 
paramount importance of blood pressure control rather than drug type.  In ACCOMPLISH,(62) 
only 37.3% of patients had a baseline BP ≤ 139/79 mmHg. 
 
Conclusion:  The recommendation of lisinopril-HCTZ as a first-line combination therapy  
is based on the known efficacy of the individual components, as well as cost considerations.   
At this time, lisinopril/HCTZ combination therapy (generic Prinzide®) remains the preferred 
initial combination therapy for both stage 1 and stage 2 hypertension.  
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In 2009, the GDT also agreed on a consensus basis not to promote other HCTZ fixed-dose 
combination drugs (e.g., Ziac [bisoprolol/HCTZ) or Tenoretic [atenolol/chlorthalidone]) as 
options for initial combination therapy because the HCTZ dose in Ziac is suboptimal and 
furthermore, beta-blockers are now regarded as less favorable compared to calcium channel 
blockers according to the recommended step-care therapy algorithm for hypertension (see 
rationale for Step-care Therapy).  

2007 Guideline: 
No RCTs or meta-analyses were found that measured the effects on important health outcomes 
of initial combination therapy for hypertension.  Ongoing review of the evidence continues to 
confirm the 2005 evidence-based recommendations. 

2005 Guideline: 
No RCTs or meta-analyses were found that measured the effects on important health outcomes 
of initial combination therapy for hypertension. 
 
One large observational study was found (Women’s Health Initiative Observational Study)(66) 
which generated the hypothesis that combinations of diuretics plus ACEI or beta-blockers were 
superior to those of diuretics plus CCBs for the prevention of CVD mortality.  However, due to 
the limitations of its design, it did not adequately test the theory and could not be used as 
evidence for this guideline.  
 
The expanded JNC7(3) report mentions recommendations and considerations for the use of 
combination therapy.  The algorithm for treatment of hypertension suggests that Stage 1 
hypertension (systolic blood pressure 140 to 159 mm Hg, OR diastolic blood pressure 90 to 99 
mm Hg) be treated with thiazide-type diuretics for most individuals, and that clinicians “may 
consider ACEI, ARB, BB, CCB or combination.”   
 
Because most patients will need two or more drugs to lower their blood pressure rates to goal, 
JNC7 suggests that the “addition of a second drug from a different class should be initiated when 
use of a single agent in adequate doses fails to achieve the goal.”  Since using drugs from more 
than one class enables use of smaller doses, side effects are often diminished with this approach.   
 
Combination medications have been found to increase medication refill adherence.(67) 
 
There is a clear recommendation from the JNC7 for the use of dual medication therapy when 
first treating Stage 2 hypertension (systolic blood pressure > 160 mm Hg, OR diastolic blood 
pressure > 100 mm Hg).  This usually consists of a thiazide-type diuretic and ACEI or ARB,  
a BB, or a CCB.  However, the report states that “caution is advised in initiating therapy with 
multiple agents, particularly in some older persons and in those at risk for orthostatic 
hypotension, such as diabetics with autonomic dysfunction.” 
 
Additional supporting evidence for the choice of thiazide diuretics and ACEI can be found in the 
First-Line Therapy section. 
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19. Step-Care Therapy for Hypertension 
 Because most people with hypertension will need more than one drug to control their 

hypertension effectively: 

8A For two drugs:  
If blood pressure is not controlled on a thiazide-type diuretic alone, then a thiazide-type 
diuretic + ACEI is recommended.  Consensus-based 

8B For three drugs:  
If blood pressure is not controlled on a thiazide-type diuretic + ACEI, then a thiazide-
type diuretic + ACEI + dihydropyridine calcium channel blocker is recommended.  
Consensus-based 

8C For four drugs:  
If blood pressure is not controlled on a thiazide-type diuretic + ACEI + dihydropyridine 
calcium channel blocker alone, then a thiazide-type diuretic + ACEI + dihydropyridine 
calcium channel blocker + a beta-blocker or spironolactone is recommended.  
Consensus-based 

Rationale: 

Evidence Grade* 
Evidence for Recommendation 8: Insufficient 

2009 Update: 
New evidence has been identified.  Recommendations have been changed based on new 
evidence and expert/consensus opinion. 

Search Strategy 
See Appendix B for more information. 

Direct Evidence from Step-Care Therapy Trials 
A comprehensive literature search was conducted to identify RCTs, systematic reviews, and 
meta-analyses which explicitly evaluate pharmacologic “step-care” protocols for uncomplicated 
hypertension. No studies were found that compared any particular step-care therapy approach to 
another with regard to hard health outcomes.  
 
In the absence of direct evidence, all of the pharmacologic step-care recommendations listed 
above are based on expert/consensus opinions of the GDT, evidence from first-line drug 
treatment trials, and cost considerations.    
 

                                                 
* The criteria for grading the strength of the evidence as either “good,” “fair,” or “insufficient” adheres to the KP 

National Guideline Program’s “Policies and Procedures” documents entitled “Label and Language of 
Recommendations” and “KP System for Grading the Strength of a Body of Evidence,” which are located in 
Appendix A. 
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In 2009, the GDT revised the step-care algorithm by moving dihydropyridine CCB to third 
position, and beta-blocker/spironolactone to fourth position.  The rationale for this change was 
based mainly on the expert consensus of the GDT, which took into consideration two main 
factors: 1) indirect evidence from meta-analyses demonstrating the relative lack of effectiveness 
of beta-blockers vs. comparator drugs, particularly for stroke prevention, and 2) the significant 
reduction in the cost of the calcium channel blockers (amlodipine) in 2008.  An expanded 
summary and rationale for the recommended hypertension step-care algorithm is provided 
below. 

Evidence from First-Line Treatment Studies (2009 Update Search) 
The GDT agreed that drugs that have been found to be beneficial as first-line treatments should 

be added in a stepwise fashion as additional classes of medications are needed.  The 
2009 update literature search identified two meta-analyses (Bangalore 2008a, 
Bangalore 2008b)(68, 69) and one multi-center RCT (ACCOMPLISH; Jamerson, et al. 
2008)(62)) which directly compared the performances of various first-line therapies in 
preventing the relevant outcomes. An overview of these studies in presented below. 

 In a meta-analysis conducted by Bangalore, et al. (2008a),(68) beta-blockers were compared to 
placebo and other antihypertensive agents (comparison group) to assess the role of heart rate 
reduction on cardiovascular event risk among patients with hypertension.  Nine RCTs 
evaluating 68,220 patients were included.  Mean age was 58 years and mean follow-up time 
was 3.5 years.  Mean SBP from baseline to study end significantly decreased within the beta-
blocker and comparison groups (p < 0.0001 for both groups).  However, the between group 
comparison was not significant.  There was a significant decrease in heart rate in the beta-
blocker group compared to the comparison group (12% vs. 1%; p < 0.0001).  Risk reductions 
between the two groups were similar with regard to cardiovascular outcomes, nonfatal MI, 
heart failure, and all-cause mortality.  However, meta-regression analyses in the beta-blocker 
group demonstrated that lower heart rate was significantly associated with a greater risk for 
all-cause mortality, cardiovascular mortality, MI, stroke, or heart failure (p < 0.0001 for each 
outcome).  

 In this meta-analysis, dose of medication was not adjusted for in the analyses. 
Furthermore, the beta-blocker atenolol was mainly used in most of the studies which 
limits the generalizability of these results to other types of beta-blockers.  

 In a meta-analysis conducted by Bangalore, et al. (2008b),(69) beta-blockers were compared  
to placebo and other antihypertensive medications for prevention of new-onset heart failure 
in hypertensive patients.  A total of 12 RCTs enrolling 112,177 patients were included.  
Mean age ranged from 52 to 76 years and mean follow-up time ranged from 2.1 to 9 years.  
A random effects model was used for meta-analyses. Beta-blockers were more effective in 
reducing systolic blood pressure compared to placebo (12.6 ±7.8 mm Hg). However, when 
compared to other antihypertensive medications, beta-blockers were similar.  With regard to 
the primary outcome (new-onset heart failure), there was a 23% reduction in the beta-blocker 
group compared to placebo (95% CI: 0.60 - 1.01, p = 0.055) although not significant.  When 
compared to other antihypertensive medications, heart failure incidence was similar for the 
beta-blocker and comparison groups (2.1% vs. 2.1%, p = 0.91).  This trend was also seen in 
comparisons between beta-blockers and individual antihypertensive medications classes  
(e.g., ACEI/ARBs and CCBs).  
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 A subgroup meta-analysis of new-onset heart failure in the young and the elderly (mean 
age < 60 vs. mean age ≥ 60) demonstrated a similarity between beta-blockers and other 
antihypertensive medications in both cohorts (elderly incidence: 2.3% vs. 2.3%, p = 0.96; 
young incidence: 1.2% vs. 1.2%, p = 0.88). Additionally, beta-blocker use resulted in a 
19% increased risk of stroke in the elderly compared to a 22% decreased risk of stroke in 
the young compared to other antihypertensive medications.  

 Of note, one of the placebo-controlled trials was a mixed beta-blocker diuretic study.  
When this study was excluded from the analysis, the mean reduction in systolic blood 
pressure increased to 10.2 mm Hg and the risk of HF was no longer significant compared 
to placebo (RR: 0.88, 95% CI: 0.57 - 1.34, p = 0.544).  

 In this meta-analysis, dose of medication was not adjusted for in the analyses and mean 
age was used as the cut-off for age stratification which could potentially lead to 
misclassification. Additionally, the studies included in the meta-analysis were those that 
assessed heart failure as a secondary endpoint. As such, these RCTs were not powered to 
evaluate heart failure. Furthermore, the beta-blocker atenolol was used in 66% of patients 
which limits the generalizability of these results to other types of beta-blockers.  

Three additional meta-analyses (Bradley,(26) Lindholm,(25) and Wiysonge(38)) published prior to 
the 2009 update search were added to the evidence review because they were not included in 
2007 step-care rationale.  These 3 meta-analyses, along with the Bangalore et al. meta-analyses, 
suggest that beta-blockers may not be as effective as comparator drugs for first-line management 
of hypertension. A brief overview of these studies is presented below. 
 
 In their systematic review of RCTs, Bradley, et al. (2006)(26) identified four trials studying 

44,825 patients that compared the effectiveness of beta-blockers with that of calcium channel 
blockers, assessing the primary outcomes of stroke and all-cause mortality. These authors 
performed a meta-analysis of these trials and concluded that compared with calcium channel 
blockers, beta-blockers were less effective in reducing the risk of all-cause mortality (RR = 
1.06, 95% CI: 1.00 to 1.14) or stroke (RR = 1.24, 95% CI: 1.11 to 1.40).  

 Wiysonge, et al. (2007)(38) studied the pooled results of these same trials in their Cochrane 
database meta-analysis and confirmed these results. Significant heterogeneity is present in 
these analyses, since all drugs of a class were treated as a single category. 

 A meta-analysis by Lindholm, et al. (2005)(25) comparing beta-blockers with other drugs  
(n = 105,951, see Figure 1) found that the relative risk of stroke was 16% higher with beta-
blockers (95% CI: 4% to 30%, p = 0.009) than with other drugs.  All-cause mortality showed 
a tendency in the same direction, the relative risk being increased by 3% for beta-blockers 
(95% CI: -1% to 8%, p = 0.14). There was, however, no difference for myocardial infarction.  
The GDT agreed that based on the reduced benefit for stroke reduction, beta-blocker therapy 
should not be supported as the first-line agent for initial hypertension therapy.  
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 One trial (ACCOMPLISH)(62) randomized 11,462 patients with stage 2 hypertension (age  
> 55 years) to treatment with either amlodipine/benazapril (5/20 mg; titrated to 10/40 mg) or 
benazapril/HCTZ (20/12.5 mg; titrated to 40/25 mg) in a one-to-one ratio.  The trial was 
terminated early at 36 months (mean) when interim results showed a 20% risk reduction 
(95% CI: 0.72 - 0.90, p < 0.001) favoring ACEI/CCB for the primary endpoint of 
cardiovascular death, nonfatal myocardial infarction, nonfatal stroke, hospitalization for 
unstable angina, coronary revascularization procedure [PCI or CABG] and/or resuscitated 
sudden death (Absolute Risk Reduction = 2.2%, Number Needed to Treat = 48).  All primary 
endpoint components except coronary revascularization were individually non-significant, 
but analysis removing coronary revascularization remained significant; and, analysis of the 
hard endpoints alone (fatal and nonfatal MI plus fatal and nonfatal stroke) also showed a 
highly significant risk reduction difference of 20% favoring ACEI/CCB (95% CI: 0.67 - 
0.92). Blood pressure reduction was similar in both arms of the study, with a 0.9 mm Hg SBP 
difference favoring ACEI/CCB. 

 Although the results of ACCOMPLISH(62) may show that the combination of ACEI/CCB 
has an advantage over ACEI/thiazide-diuretics, there are important limitations that should 
be considered.  Study investigators used approximately one half the dose of thiazide that 
was used in the lowest dosed thiazide placebo-controlled outcome trials (SHEP,(63) MRC 
trials,(58) and EWPHE(64)) as well as a major comparator trial, ALLHAT.(65) 

Supplemental Evidence:  
CAFÉ(70) (An ASCOT(71) Substudy) 
In addition to RCTs from first-line treatment studies, the GDT also considered supplemental 
results from one RCT.  CAFÉ (Williams, et al. 2006)(70) evaluated the effect of BB+thiazide vs. 
CCB+ACEI on central aortic pressures.  Because this study focused on the intermediate outcome 
of blood pressure, it did not meet the inclusion criteria for our literature search.  Nevertheless, 
the GDT considered the CAFÉ results to be clinically relevant for decisions made at the expert 
consensus level. 
 The CAFE (2006)(70) prospective substudy (n = 2,199) of ASCOT(71) showed that central 

aortic pressure was not lowered as much with atenolol compared to amlodipine (central 
aortic systolic BP change: 4.3 mmg Hg; 95% CI: 3.3 – 5.4, p < 0.0001) though brachial 
pressures were the same.  Central aortic pressure was not reduced as much by atenolol due to 
bradycardia related prolongation of the systolic ejection time, which in turn increased the 
likelihood that pressure wave reflection from the periphery would augment the outgoing 
pressure wave.  Central aortic pressure reduction is a better predictor of stroke reduction than 
brachial pressure. 
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European Society of Hypertension (2007)(72) and NICE/British Society of Hypertension 
(2006)(73) Guidelines 
In addition to the evidence presented above, the NICE/British Society of Hypertension (2006)(73) 
and European Society of Hypertension (2007)(72) published clinical practice guidelines 
addressing step-care and combination therapy. Relevant excerpts from each guideline are 
presented below. 
 According to the European Society of Hypertension Guideline for the management of 

Arterial Hypertension (2007):(72)  
“Antihypertensive drugs of different classes can be combined if 1) they have 
different and complementary mechanisms of action, 2) there is evidence that the 
antihypertensive effect of the combination is greater than that of either 
combination component, 3) the combination may have a favourable tolerance 
profile, the complementary mechanisms of action of the components minimizing 
their individual side effects.  
 
“The following two-drug combinations have been found to be effective and well 
tolerated, and have been favourably used in randomized efficacy trials. They are 
indicated with a continuous thick line in the diagram of Figure 2. 
 

 Thiazide diuretic and ACE inhibitor 
 Thiazide diuretic and angiotensin receptor antagonist 
 Calcium antagonist and ACE inhibitor 
 Calcium antagonist and angiotensin receptor antagonist 
 Calcium antagonist and thiazide diuretic 
 Beta-blocker and calcium antagonist (dihydropyridine) 

 
 “The combination of a thiazide diuretic and a beta-blocker is also a time honoured 

combination which has been used successfully in many placebo and actively controlled 
trials, but evidence is now available that these drugs have dysmetabolic effects which 
may be even more pronounced when they are administered together.  Thus, this 
combination, although still valid as a therapeutic alternative, should be avoided in 
patients with metabolic syndrome and when there is a high risk of incident diabetes.” 
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Figure 2: Source: ESH Guideline 2007(89) 

 
 The NICE/British Hypertension Society Guidelines (2006)(73) make the following step-care 

therapy recommendations: 
1.4.6 New If initial therapy was with a calcium-channel blocker or a thiazide-type 

diuretic and a second drug is required, add an ACE inhibitor (or an 
angiotensin-II receptor antagonist if an ACE inhibitor is not tolerated).  
If therapy was initiated with an ACE inhibitor (or angiotensin-II receptor 
antagonist), add a calcium-channel blocker or a thiazide-type diuretic. B*  

 
1.4.7 New If treatment with three drugs is required, the combination of ACE inhibitor  

(or angiotensin-II receptor antagonist), calcium-channel blocker and thiazide-
type diuretic should be used. B  

 
1.4.8 New If blood pressure remains uncontrolled on adequate doses of three drugs, 

consider adding a fourth and/or seeking expert advice. C  
 
1.4.9 New If a fourth drug is required, one of the following should be considered: C  

• a higher dose of a thiazide-type diuretic or the addition of another diuretic 
(careful monitoring is recommended) or  

• beta-blockers or  
• selective alpha-blockers.  

                                                 
* From NICE/British Hypertension Society Guidelines:  

“Recommendations provide guidance about appropriate care. Ideally, these should be based on clear evidence:  
a robust understanding of the benefits, tolerability, harms and costs of alternative patterns of care. They also 
need to be feasible in the healthcare setting addressed. There are three categories, and each recommendation 
may be positive or negative, conditional or unconditional, reflecting current evidence and the understanding of 
the Guideline Development Group.  

A*  Recommendation: There is robust evidence to recommend a pattern of care.  
B*  Provisional recommendation:  On balance of evidence, a pattern of care is recommended with caution.  
C*  Consensus opinion: Evidence being inadequate, a pattern of care is recommended by consensus.” 
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Addition of Spironolactone 
According to Moser and Setaro (2006),(74) resistant hypertension is generally defined as 
uncontrolled hypertension despite three antihypertensive medications from three different classes 
including a diuretic.  Since there are no randomized controlled trials comparing different agents 
in the fourth position, recommendations are generally based upon open label studies, expert 
opinion, and other reports that have shown significant spironolactone benefit (Epstein and 
Calhoun, 2007; Ouzan et al, 2002; Nishizaka et al, 2003; Goodfriend and Calhoun, 2004; Vogt  
et al, 2007; Handler, 2008).(75-79)  Additionally, there are reasons to prefer spironolactone even 
for resistant patients who do not have hyperaldosteronism (Epstein and Calhoun, 2007).(75)  
 
One particular open label study of the ASCOT(71) trial (Dahlof et al, 2005) distinguishes 
spironolactone from other agents.  In ASCOT, the study protocol included three drugs, and after 
that, participating physicians could select any fourth drug they preferred.  In a separate analysis 
of the ASCOT(71) study performed by Chapman, et al. (2007),(80) spironolactone performed best 
of any fourth position drug, and when used in 1411 patients, blood pressure reductions (e.g.,  
at 22/10 mm Hg) were observed.  Though Chapman, et al. (2007) included, by far, the largest 
number of patients involved in a drug treatment study of resistant hypertension, physician 
familiarity and patient selection bias may have played a role.  Most of the patients receiving 
spironolactone were in the atenolol + thiazide + doxazosin arm of the trial, as opposed to the 
amlodipine + ACEI + doxazosin arm, because the atenolol-based study arm had reduced blood 
pressure control compared to the amlodipine-based arm.  This difference amounted to 6/2 mm 
Hg in the first 3 months, and 3/2 mm Hg at the end of the 5.5 year trial.  Inferring that atenolol 
may have inferior blood pressure reducing efficacy compared to amlodipine is possible, but was 
not directly studied.  On the basis of greater familiarity and the lack of need for follow-up 
laboratory, atenolol may be slightly preferred as a fourth drug, but the evidence suggests that 
spironolactone should be an alternative selection. 
 
Conclusion: The rationale for moving dihydropyridine CCB to third position, and beta-
blocker/spironolactone to fourth position is based mainly on consensus opinion and centers 
around the following issues: 

 Several meta-analyses demonstrate the inferiority of beta-blocker effectiveness to that of 
comparator drugs, particularly for the stroke endpoint.  The 2008 Bangalore meta-
analysis (2008b)(69) showed that beta-blocker induced bradycardia appears to lead to 
increased cardiovascular events. 

 The ACCOMPLISH(62) trial demonstrates equivalent or possibly superior performance of 
the calcium channel blocker, amlodipine, to hydrochlorothiazide, which is currently the 
first-line choice for anti-hypertensive therapy.  

 The ASCOT(71) trial showed that there was an additional 3/2 mmHg blood pressure 
reduction with amlodipine compared to atenolol.  Therefore, moving CCB to third 
position may reduce the number of members requiring four drugs compared to three 
drugs.  Reducing pill burden also promotes patient adherence. 

 The BHS/NICE 2006(73) and EHS 2007(72) hypertension treatment guidelines prefer CCB 
over BB for the third drug, particularly in older patients. 

 The cost of generic amlodipine was dramatically reduced in 2008.  Cost/year for 
amlodipine 5 mg is $20, compared to atenolol 50 mg at $6, chlorthalidone 25 mg at $38, 
and Prinzide 20/25 mg at $20.  
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 Additionally, the GDT agreed by consensus that while beta-blockers might be the 
preferred fourth line drug, spironolactone should be considered an alternative option as a 
fourth drug for treatment of resistant hypertension based on evidence from a sub-group 
analysis of the ASCOT(71) trial.  

2007 Guideline: 
No new meta-analyses were found that prospectively examined combination or step-care therapy 
and also measured cardiovascular health outcomes. 

Supporting Evidence for CCBs plus ACEIs versus BBs plus Diuretics or BBs 
The updated literature search identified one new RCT that included studies of CCBs plus ACEIs 
versus BBs plus diuretics or BBs. 
 In a multicenter RCT involving 19,257 participants, Dahlof, et al. (ASCOT, 2005)(71) 

compared the effect of two antihypertensive treatments.  One group received amlodipine, 
with perindopril added as needed for blood pressure control, and the other received atenolol, 
with bendroflume-thiazide added as needed.  The primary outcomes in this study included 
nonfatal myocardial infarction and fatal coronary heart disease.  This trial was ended 
prematurely after the atenolol group demonstrated an increased, but not significant, number 
of primary endpoint events (474 versus 429).  Compared with the atenolol group, all-cause 
mortality was reduced 11% in the amlodipine group; however, this result did not reach a 
predetermined level of statistical significance.  Stroke incidence was reduced 23%.  A 
limitation of this publication is that both study groups received treatment with combinations 
of two drugs, and thus the effects of individual agents are difficult to ascertain. 

 
Conclusion:  This study does not change the weight of evidence reviewed in prior updates of 
this guideline. Therefore, the recommendations regarding step-care therapy are unchanged. 

2005 Guideline: 
No new meta-analyses or RCTs were found that prospectively examined combination or  
step-care therapy and also measured cardiovascular health outcomes. 
 
The JNC7 report(3) recommends that two medications be used for Stage 2 hypertension  
(systolic blood pressure > 160 mm Hg, OR diastolic blood pressure > 100 mm Hg) or when 
blood pressure is > 20 mm Hg systolic, OR > 10 mm Hg diastolic above goal.  If a patient has 
not attained goal blood pressure, JNC7 recommends that clinicians “optimize dosages or add 
additional drugs until goal blood pressure is achieved.” 
 
One new clinical trial was located in which step therapy was used, but the outcomes were hard to 
characterize due to a complicated study design.  The Study on Cognition and Prognosis in the 
Elderly (SCOPE)(81) treated participants with a diuretic and 8 mg or 16 mg of an ARB, or with a 
placebo plus diuretic, for the first four months.  At that time, due to a change in study protocol, 
both those in the placebo group and those in the ARB arm whose blood pressure was not yet at 
goal, were treated with additional antihypertensive medications.  It then became an ARB vs. a 
non-ARB, non-ACEI trial.  Because of the long period of placebo use in the control group before 
initiation of other medications, it is impossible to compare the ARB group with the control 
group. 
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The GDT recommended that the step-care therapy guidelines be amended slightly from 2003.  
 

Thiazide-type diuretics remain the initial drug of choice. If blood pressure is not 
controlled on a thiazide-type diuretic alone, then a thiazide-type diuretic + 
ACEI is recommended.  

 
There has been increasing evidence of ACEIs’ effectiveness in preventing adverse 
cardiovascular outcomes in low-risk populations (ANBP2).(52)  ACEIs are very effective at 
preventing adverse outcomes in those with heart failure and coronary artery disease 
(EUROPA,(82) HOPE,(34) Collaborative Group on ACE Inhibitor Trials (CATS)(83)).  
 
ACEIs are recommended for chronic kidney disease, as they have been demonstrated to preserve 
renal function (K/DOQI Guidelines, 2004;(84) AASK(39)).  
 
ACEIs and diuretics, when used together, reduce hypokalemia (which can accompany diuretic 
use) and hyperkalemia (which can result from ACEI use alone).  
 

If blood pressure is not controlled on a thiazide-type diuretic + ACEI, then a 
thiazide-type diuretic + ACEI + beta-blocker is recommended.  

 
Beta-blockers are the next choice since they are cardioprotective in high-risk people  
(ISIS I,(85) TIMI IIB,(86) MIAMI,(87) BHAT,(88) and Norwegian Multicenter Study for CAD;(89) 
COPERNICUS,(90) CIBIS-II,(91) and MERIT-HF(92) for heart failure; UKPDS for diabetes 
mellitus(93)) and have been successfully used in large hypertension trials as part of combined 
therapy (ALLHAT,(40) SHEP(94)). 
 

If blood pressure is not controlled on a thiazide-type diuretic + ACEI + beta-
blocker, then a thiazide-type diuretic + ACEI + beta-blocker + dihydropyridine 
calcium channel blocker (e.g., extended-release nifedipine) is recommended.  

 
Both dihydropyridine CCBs (STOP-2,(48) INSIGHT,(45) ALLHAT,(40) Syst-Eur,(2) Syst-China,(95) 
and HOT(9)) and non-dihydropyridine CCBs (e.g., verapamil, diltiazem) (NORDIL,(49) 
INVEST,(96) CONVINCE,(41) VHAS(47)) have been proven to reduce adverse cardiovascular 
endpoints when given to individuals with hypertension.  However, non-dihydropyridine CCBs 
are not recommended when individuals are taking beta-blockers, because of the increased risk of 
symptomatic bradycardia and heart block. 

2003 Guideline: 
Thiazide diuretics are the preferred choice for first-line treatment for hypertension, but 40 to 
60% of the population will need a second drug to achieve blood pressure control, regardless of 
first choice of drug.  No RCTs were found that tested whether any particular subsequent drug 
combination is superior to another with regard to outcomes.  Most drug trials are not confined to 
monotherapy, but few, if any, randomize and report outcomes in terms of specific combinations 
of drugs. 
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Many trials have demonstrated the effectiveness of thiazide diuretics, ACEIs, BBs, and CCBs 
when used alone and in combination, to reduce the risk of adverse cardiovascular outcomes.  
Efficacy in reducing outcomes (and/or blood pressure levels) was first demonstrated in placebo-
controlled trials (e.g., EWPHBPE,(64) HOPE,(34) PART2,(35) QUIET,(36) SCAT,(37) STOP,(32) 
SYST-EUR,(97) SYST-CHINA,(95)) and later, in head-to-head trials (e.g., ALLHAT,(40) 
CALM,(98) CAPPP,(51) CONVINCE,(41) INSIGHT,(45) MIDAS,(99) MRC-Elderly,(58)  
NICS-EH,(46) NORDIL,(49) STOP-2,(100) VHAS,(47) etc.). 
 
Many drug trials have used thiazide-type diuretics in combination with ACEIs or BBs as  
two-drug combination therapy, and have demonstrated effectiveness (ALLHAT,(40) CAPPP,(51) 
INSIGHT,(45) LIFE,(56) NORDIL,(49) STOP,(32) STOP-2,(100) SHEP,(63) and VHAS(47)). 
 
There is very limited evidence of the effectiveness of the combination of calcium channel 
blockers and thiazide-type diuretics as two-drug combination therapy (optional second choice  
in SYST-EUR(97) and SYST-CHINA(95)).  
 
There is very limited clinical evidence demonstrating the effectiveness of ARBs compared with 
first-line medications.  One trial (LIFE(56)) compared an ARB with a beta-blocker but did not 
compare it with diuretics or with CCBs.  The LIFE trial enrolled only a subset of all hypertensive 
patients, those with LVH, and demonstrated slightly improved outcomes with ARBs as 
compared with BBs.  
 
When clinical outcomes are similar among medications, other factors (such as side effects, 
tolerability, and drug costs) can be used to select an appropriate stepwise approach (JNC6(101)).  
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20. Discrete Populations – Hypertension Treatment for Women of 
Childbearing Potential 

9A ACEIs are not recommended for women of childbearing potential.  Consensus-based 
9B To treat chronic hypertension in women of child bearing potential: 

 Thiazide diuretics are the first choice. 
 CCBs are the second choice. 
 BBs are the third choice.   

 Consensus-based 

9C When pregnancy occurs, women receiving antihypertensive therapy should be referred 
to OB/GYN for hypertension management.  Consensus-based 

Rationale: 

Evidence Grade* 
Evidence for Recommendation 9: Insufficient. 

2009 Update: 
In May 2009, there was a mid cycle update of this problem formulation.  New evidence has been 
identified.  Recommendations have changed. 

Search Strategy 
A comprehensive literature search of Cochrane, BMJ/Clinical Evidence, PubMed, and OVID 
websites was conducted to identify systematic reviews, meta-analyses, evidence-based clinical 
practice guidelines, and randomized controlled trials (RCTs) on which antihypertensive 
medications should be used in women of child-bearing potential.  No studies were found that 
addressed the specific benefits of ACEI use in women of child bearing potential.  However, the 
primary concern is adverse fetal effects.  Given the high rate of unintended pregnancies and the 
lack of systematic approaches for discontinuing ACEI use in women of child bearing potential 
who become pregnant, studies which assessed first trimester exposure to antihypertensives were 
identified.   
 

                                                 
* The criteria for grading the strength of the evidence as either “good,” “fair,” or “insufficient” adheres to the KP 

National Guideline Program’s “Policies and Procedures” documents entitled “Label and Language of 
Recommendations” and “KP System for Grading the Strength of a Body of Evidence,” which are located in 
Appendix A. 
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Specifically, three case-control studies, one cohort study, one Cochrane systematic evidence 
review (which included one cohort study that was applicable), one guideline by the National 
Institute for Health and Clinical Excellence (NICE) and the British Hypertension Society (BHS), 
one guideline by the BHS, and one FDA medication advisory were identified in the literature 
search.  A cohort study by Cooper et al. (2006) was found during a previous guideline update.  
Supplemental information on adverse effects of ACEI’s in 2nd and 3rd trimester of pregnancy is 
presented, which underpins the overwhelming expert consensus to avoid ACEI’s in pregnancy. 

Treatment and Management of Hypertension 
Thiazide diuretics either alone or in combination with ACEI’s, are recommended as first-line 
agents for initial therapy in people with hypertension.  If blood pressure is uncontrolled by the 
above-noted therapy, a CCB should be added to the diuretic and ACEI regimen.  Lastly, if blood 
pressure is still uncontrolled, the addition of BBs is recommended.  Because ACEI’s are not 
recommended for women of child bearing potential, thiazide diuretics are recommended as first-
line therapy, followed by CCBs as second choice, and BBs as third.  
 
Beginning in 2008, the American Journal of Hypertension published a series of position papers 
on the management of hypertension during pregnancy.  One position paper (published in 2008) 
notes the following: “if disagreements occur (between the hypertension expert and OB/GYN), it 
is prudent to note that it is the obstetrician who has been managing the pregnancy for months, 
who is responsible for both the mothers’ and fetus’ outcomes, and who may be required to 
defend bad outcomes to official committees and boards” (Lindheimer, et al., 2008).(102)  Because 
OB/GYN has the ultimate responsibility for maternal and fetal health, pregnant women receiving 
antihypertensive therapy should be referred to OB/GYN for hypertension management.   

Case Control and Cohort Studies and Cochrane Systematic Evidence Review – 1st 
Trimester Exposure 
Caton, et al., (2009)(103) was a case-control study that reviewed US birth defect surveillance data.  
Specifically, mothers of 5,021 case infants with cardiovascular malformations (CVMs) and 
mothers of 4,796 control infants were evaluated to determine whether antihypertensive 
medications resulted in fetal CVMs.  Fetal CVMs included heterotaxy/situs inversus, single 
ventricle, conotruncal defects, atrioventricular septal defects, right ventricular outflow tract 
obstructions (RVOTOs), left ventricular outflow tract obstructions (LVOTOs), septal defects, 
and anomalous pulmonary venous return.  However, the numbers of patients reported to have 
been treated with ACEIs in this study were small (8 cases and 3 controls).  Compared with 
mothers of control infants, mothers of CVM infants were more likely to be older, heavier, and to 
have developed gestational diabetes.  
 
To test the hypothesis that ACEIs increased the risk of CVMs, the relationship between first 
trimester use of ACEIs or other antihypertensive medications and the risk of CVMs was 
compared.  A modest yet non- significant elevation in the risk for CVMs related to first trimester 
use of ACEIs was observed (adjusted OR 1.9, 95% CI: 0.5 to 7.2).  Significant increases in the 
risk of CVMs (using adjusted odds ratio calculations) were detected in relation to the other 
medication classes combined, antiadrenergic agents, and specifically beta-blockers (see Table 1).  
Estimates for CVMs were elevated but not statistically significant in women reporting ACEI use 
(adjusted OR: 1.9%, 95% CI: 0.5 to 7.2).  Increases in the risk of CVMs (ranging in adjusted 
ORs from 1.7 to 2.6) were detected in relation to the use of other medication classes.  
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Table 1: Adjusted ORs for the Association between First Trimester Use of ACEIs 
or Other Antihypertensive Medication Classes and the Risk of Cardiovascular 
Malformations 

 
Source – Caton et al. (2009) 
 
An exploratory analysis (to generate new hypotheses) was also completed to assess the risk of 
CVMs in relation to first trimester exposures (as well as second, third trimester, and untreated 
hypertension) to antiadrenergic agents (including BBs), diuretics, and CCBs.  First-trimester 
antihypertensive treatment was associated with pulmonary valve stenosis (PVS) (OR 2.6,  
95% CI: 1.3 to5.4), Ebstein malformation (crude OR 11.4, 95% CI: 2.8 to 34.1), coarctation of 
the aorta (CoA) (OR 3.0, 95% CI: 1.3 to 6.6), and secundum atrial septal defects (OR 2.4,  
95% CI: 1.3 to 4.4).   
 
Table 2 below presents the adjusted ORs for the association between first trimester exposure and 
risk of CVM by medication class.  While the effect estimates are unstable (due to the relatively 
small numbers of patients exposed), the elevated risks for CVMs were observed for all the 
medication classes (excluding CCBs).  The overall findings of this study suggest that all 
hypertensive medications appear to be associated with CVMs. 
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Table 2: Adjusted ORs for the Association Between First Trimester Use of 
Antihypertensive Medication and the Risk of Selected Cardiovascular 
Malformations by Medication Class 

Source – Caton, et al. (2009) 
 
In a cohort study of 1,418 women identified from the Swedish Birth Register, Lennestal, et al. 
(2009)(104) evaluated the use of antihypertensives in early pregnancy and delivery outcome, 
specifically infant congenital heart malformations.  Women with concomitant diabetes (pre-
existing and gestational) were excluded from the review.  Cardiovascular defects occurred with 
an adjusted OR of 2.59 (95% CI: 1.92 to 3.51).  Among singleton infants, the risk for preterm 
birth (OR 3.33, 95% CI: 2.89 to 3.84), low birth weight (OR 4.72, 95% CI: 4.11 to 5.41), and 
being small for gestational age (OR 4.23, 95% CI: 3.55 to 5.03) was increased, while the risk for 
heavy infants or being large for gestational age (OR 0.70, 95% CI: 0.54 to 0.89) was decreased.  
Cardiovascular defects occurred with an adjusted OR of 2.59 (95% CI: 1.92 to 3.51).  The results 
were similar when women used ACEIs (n = 105) or other antihypertensives, notably BBs.  
Stillbirth rate was increased (RR 1.87, 95% CI: 1.02 to 3.02) without any clear drug specificity.  
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Table 3: Risk for Any Cardiovascular Defect According to Antihypertensive Drug(s) Used 
in Early Pregnancy 

 
Source – Lennestal (2009) 
 
A systematic evidence review by Abalos, et al (2007)(105) examined the performance of 
antihypertensive medications (compared with placebo/no intervention and other 
antihypertensives) in 4,282 women (in 46 RCTs) with mild to moderate hypertension during 
pregnancy.  Only one study included in the review recruited women during the first trimester of 
pregnancy.   
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 Sibai, et al. (1990)(106) compared no medication to methyldopa or labetalol in women with 
chronic hypertension during pregnancy.  In a population of 263 patients with mild chronic 
hypertension at 6-13 weeks’ gestation, 90 women received no drug, 87 received methyldopa, 
and 86 received labetalol.  No differences among the 3 groups were reported regarding the 
incidences of pre-eclampsia (15%, 18.4%, and 16.3% respectively), abrupted placenta (2.2%, 
1.1% and 2.3% respectively) or preterm delivery (10%, 12.5, and 11.6% respectively).  A 
mid-trimester loss in the methyldopa group was reported along with one stillbirth in each 
remaining group.  

 
Cooper, et al. (2006)(107) reported on an analysis of a cohort of 29,507 infants born to mothers in 
the Tennessee Medicaid system between 1995 and 2000.  They identified 411 infants born to 
women who had received antihypertensive medication during the first trimester of pregnancy.  
These patients were further divided into two groups, those who had taken ACEIs (n = 209) and 
those who had taken any other antihypertensive medication (n = 202). Among infants exposed to 
ACEIs in the first trimester, the proportion of major malformations was 7.1%. Compared with 
infants who had no exposure to antihypertensive medications, the risk ratio for major 
malformations was 2.71 (95% CI: 1.72 to 4.72).  Major congenital malformations included 
cardiovascular malformations (e.g., atrial septal defect, patent ductus arteriosus, ventricular 
septal defect, and pulmonic stenosis), musculo-skeletal malformations, gastrointestinal 
malformations, central nervous system malformations, genital malformations, and urologic 
malformations.  Exposure to other antihypertensive medications was not associated with 
increased risk of major malformations.  Hypertensive women not on antihypertensive drug 
therapy were not included in this study.  
 
A case-control study by Kallen et al. (2003)(108) evaluated cardiovascular defects in infants born 
to Swedish mothers exposed to a variety of medications (including but not limited to 
antihypertensives, insulin, fertility drugs, erythromycin, and naproxen).  The population included 
a total of 577,730 case and control infants.  In 1,996 women exposed to antihypertensive 
medications during early pregnancy, the results indicated an approximate doubling of the risk  
of cardiovascular defects in women with first trimester exposures to any antihypertensive drug  
(n = 1,996; OR 2.03, 95% CI: 0.38 to 1.57) and beta blockers (n = 1,548; OR 1.85, 95% CI:  
1.24 to 2.75). While the associations between maternal drug use and infant cardiovascular defect 
were identified for antihypertensive drugs and beta-blocking agents, there was no statistically 
significant difference between medication classes. Hypertensive women not on antihypertensive 
medications were not studied in this population. 
 
Sorensen et al. (2001)(109) examined the risk of congenital fetal malformations following 
exposure to CCBs.  Data on drug exposure was obtained on 22,865 congenital abnormality cases 
and 31,151 controls (infants born without congenital abnormalities) obtained from a Hungarian 
congenital abnormalities birth surveillance system.  Among the cases, 586 mothers (2.6%) had 
been exposed to CCBs during pregnancy compared with 907 control cases (2.4%).  The overall 
prevalence ratios for 17 congenital abnormalities varied between 1.1 and 1.4, and there was no 
significant increased risk of limb deficiencies or other congenital abnormalities. These results 
suggest that fetuses exposed to CCBs in utero were not at an increased risk of developing 
congenital abnormalities, a similar observation made in the Caton et al. study. Similar to other 
studies that relied on patient recollection on the medications prescribed, this study is also at risk 
of potential recall bias. 
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Supplemental Information 
Guidelines 
In 2006, NICE teamed with the BHS to update its 2004 hypertension guideline with new 
pharmacologic management recommendations.(110)  As the main objective of this update was to 
generate recommendations regarding the optimal sequencing of drug treatment for hypertension, 
head-to-head studies comparing any combination of ACEI’s, angiotensin-II receptor antagonists 
(ARBs), BBs, CCBs and thiazide-type diuretics were included in the review.  In addition to 
results in general hypertensive populations, patients with isolated systolic hypertension (ISH), 
black patients, and younger patients (defined as < 55 years) were considered separately in 
secondary analyses.  A total of 20 studies were identified that satisfied the inclusion criteria for 
comparisons involving the above-noted drug classes and were used to generate the 
recommendations included within the algorithm below (Figure 1).  
 
While the guidelines note that BBs are not preferred initial therapy for hypertension, it 
recommends that they be considered in younger people, particularly those with intolerance or 
contraindication to ACEIs and ARBs, women of child bearing potential, or patients with 
evidence of increased sympathetic drive.   
 
In these circumstances, if therapy is initiated with a beta-blocker and a second drug is required, 
the guideline recommends to add a CCB rather than a thiazide-type diuretic to reduce the 
patients’ risk of developing diabetes.  

Figure 1: Treatment of Newly Diagnosed Hypertension 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A = ACE inhibitor (*or ARB if ACEI-intolerant); C = calcium-channel blocker; D = thiazide-
type diuretic.  Beta-blockers are not a preferred initial therapy for hypertension but are an 
alternative to A in patients < 55 years in whom A is not tolerated or contraindicated (includes 
women of child-bearing potential).  Black patients are only those of African or Caribbean 
descent.  In the absence of evidence, all other patients should be treated according to the 
algorithm as non-black.  
Source – NICE/BHS (2006)  
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Recommendations developed by the BHS in 2004 note that ACEIs/ARBs should be avoided in 
women of child bearing potential due to the danger of fetal renal mal-development (Williams 
2004).(111)   

Table 5 – Compelling and Possible Indications, Contraindications, and Cautions 
for the Major Classes of Antihypertensive Drugs 

Source – Williams 2004 
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FDA Tool:  Advisory for ACEIs  
In June 2006, the FDA issued a public health advisory on the use of ACEIs during 
pregnancy.(112)  Based entirely on the 2006 Cooper, et al. study, the FDA labeled ACEIs with a 
pregnancy category C for the first three months and category D for the last six months (second 
and third trimesters).  Pregnancy category C means that the risk in pregnancy is possible but 
unknown, because no good studies of pregnant women have been conducted, and animal studies 
either have shown risk in pregnancy or have not been conducted.  Pregnancy category D means 
that there have been studies in pregnant women showing that the drug was associated with some 
risk for the unborn baby (fetus), but the benefit of the drug may still outweigh that risk for some 
patients.  Specifically, the FDA issued the following recommendations: 

 Healthcare providers who care for women of reproductive age should counsel those who 
are treated with an ACEI about the potential risks of these drugs throughout pregnancy, 
especially during the second and third trimesters. 

 Pregnant women should only be prescribed ACEIs if the expected benefit clearly exceeds 
the potential risk. 

 Women who become pregnant should have their ACEI changed to a different medication 
as soon as possible. 

 Women who are taking ACEIs to treat high blood pressure should tell their healthcare 
professionals if they are planning a pregnancy or think they might be pregnant.  

Case Reports and Observational Studies - 2nd and 3rd Trimester Exposure 
Plausible renal pathophysiology and numerous case reports suggest that 2nd and 3rd trimester 
exposure to ACEI’s results in adverse outcomes including mortality.  When taken during 
pregnancy, ACEI’s are known to cross the placental barrier, enter the fetal circulation and 
potentially alter fetal development, particularly the development of the kidneys (Boubred et al., 
2006).(113)  Studies indicate that the fetus and newborn infant may experience renal failure, 
varying from transient to oligohydramnios to severe neonatal renal insufficiency leading to 
death.  One study reports that calvarial hypoplasia associated with ACE inhibitor exposure has 
been associated with impaired cranial ossification due to increased uterine pressure on the 
developing bones of the skull due to prolonged oligohydramnios (Bhatt-Mehta et al., 1993).(114)  
Other studies have reported that human fetuses display a higher vulnerability to ACEI’s, 
exhibiting a malformative syndrome that does not appear in studies of animal counterparts.  A 
reason for this vulnerability is the earlier intrauterine development of the kidney and renin-
angiotensin-aldosterone (RAS) system in humans, organ systems that are specific targets of 
ACEI’s pharmacological effect (Tabacova et al., 2005).(115)  In humans, these systems develop 
prior to skeletal formation occurring at the end of the first trimester, with continued vulnerability 
throughout the pregnancy.  
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Conclusion 
Studies examining fetal and maternal effects of antihypertensive drugs in first trimester 
pregnancy are limited to a few case control and record linkage studies (Lennestal, Cooper)  
with inconsistent results.  Inconsistencies among the studies are noted regarding adverse effects 
on hypertensive pregnant patients treated with 1) antihypertensive medication in general, and  
2) individual classes of antihypertensive agents.  Only one study examined adverse effects of 
untreated hypertension.  These observational studies do not have the power to support the view 
that any particular group of agents, i.e., BBs or CCBs, is preferable in early pregnancy.  In 
addition, the results of these studies do not indicate that any particular group of agents, including 
ACE’s, are not preferable in early pregnancy.  As a result, there is insufficient direct evidence to 
recommend for or against the use of any specific class of antihypertensive drug therapy in first 
trimester pregnancy.   
 
Nevertheless, plausible renal pathophysiology and numerous case reports suggest that 2nd and 3rd 
trimester exposure to ACEI’s results in adverse outcomes including mortality.  This has lead to 
overwhelming expert consensus that ACEI’s are contraindicated during pregnancy.  In the 
absence of a systematic approach for discontinuing ACEI use in women of child bearing 
potential and a high rate of unplanned pregnancies in the population, early pregnancy ACEI 
exposure may carry on to later trimester exposure.  As a result, such concerns call for the 
recommendation against use of ACEI’s in women of child bearing potential. 

2007 Guideline: 
One publication was identified in the peer-reviewed medical literature that addressed the risks 
associated with the use of ACEIs during pregnancy.   

 Cooper, et al. (2006)(116) reported on an analysis of a cohort of 29,507 infants born to mothers 
in the Tennessee Medicaid system between 1995 and 2000.  They identified 411 infants born 
to women who had received antihypertensive medication during the first trimester of 
pregnancy.  These patients were further divided into two groups, those who had taken ACEIs 
(n = 209) and those who had taken any other antihypertensive medication (n = 202).  Among 
infants exposed to ACEIs in the first trimester, the proportion of major malformations was 
7.1%.  Compared with infants who had no exposure to antihypertensive medications, the risk 
ratio for major malformations was 2.71 (95% CI: 1.72 to 4.27).  Exposure to other 
antihypertensive medications was not associated with increased risk of major malformations. 

Conclusion:  One large retrospective cohort study found that exposure to ACEIs in early 
pregnancy prior to a positive pregnancy test was associated with increased risk of major 
congenital abnormalities.  Use of ACEIs in patients who are pregnant is unsafe.  Thus, use of 
ACEIs should be avoided in patients at risk for pregnancy, and appropriate counseling should be 
provided to those who become pregnant while taking ACEIs. 
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21. Discrete Populations – Post-Stroke Treatment of Hypertension 
 Combination therapy with a thiazide diuretic plus an ACE inhibitor is recommended as 

initial treatment for patients who are post-stroke, or post-TIA* with hypertension or 
prehypertension.  Evidence-based: B 

Rationale: 

Evidence Grade† 
Evidence for Recommendation 10: Good. 

2009 Update: 
No new evidence has been identified.  Recommendations remain unchanged. 

Search Strategy 
Only RCTs, clinical trials, systematic reviews, or meta-analyses with clinical outcomes that 
studied individuals with a prior diagnosis of stroke or TIA who were randomized to head-to-head 
trials of antihypertensive agents were included.  See Appendix B for more information. 

2007 Guideline: 
Two large RCTs were identified in the peer-reviewed medical literature that addressed the 
treatment of patients who had been previously diagnosed with stroke or TIA. 

 The PROGRESS trial (Progress Collaborative, 2001)(12) studied a group of 6,105 patients 
who had had a stroke or TIA in the previous five years and who were randomized to receive 
either an ACEI plus a diuretic.  if needed, or placebo.  Patients were evaluated five times 
during the first year and at six-month intervals thereafter for five years.  The primary 
outcome of this study was fatal or nonfatal stroke.  A total of 727 study participants had a 
stroke during follow-up:  307 (10%) in the treatment group and 420 (14%) in the placebo 
group (relative risk reduction 28% [95% CI: 17 to 38%]; p < 0.0001). 

                                                 
*  Transient ischemic attack (TIA) is defined as evidence of an acute disturbance of focal neurological or 

monocular function with symptoms lasting less than 24 hours thought to be due to arterioembolic or thrombotic 
vascular disease. 
 

† The criteria for grading the strength of the evidence as either “good,” “fair,” or “insufficient” adheres to the KP 
National Guideline Program’s “Policies and Procedures” documents entitled “Label and Language of 
Recommendations” and “KP System for Grading the Strength of a Body of Evidence,” which are located in 
Appendix A. 
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 The MOSES trial (Schrader, et al., 2005)(117) was a multicenter RCT that studied 1,404 
patients with hypertension who had been diagnosed with a cerebrovascular event during the 
preceding 24 months.  These patients were randomized to eprosartan or nitrendipine therapy, 
with the suggested addition of diuretics, then beta-blockers, then alpha-blockers, then 
centrally acting substances as needed to achieve target blood pressure.  The primary endpoint 
was the composite of all-cause mortality and the number of cardiovascular and cerebro-
vascular events, including all recurrent events.   

 A total of 34.4% received monotherapy with eprosartan and 33.1% with nitrendipine.  
Mean follow-up was 2.5 years.  The primary endpoint was the composite of total 
mortality and all cardiovascular and cerebrovascular events (including myocardial 
infarction, new cardiac failure, intracerebral hemorrhage, recurrence of stroke, and TIA 
or prolonged reversible ischemic neurological deficit, including all recurrent events).   

 Blood pressure was reduced comparably in both groups.  During follow-up, 461 primary 
events occurred: 206 in the eprosartan group and 255 in the nitrendipine group (incidence 
density ratio [IDR] = 0.79; 95% CI: 0.66 to 0.96; p < 0.014).  There were 77 
cardiovascular events in the eprosartan group and 101 in the nitrendipine group (IDR = 
0.75; 95% CI: 0.55 to 1.02; p = 0.06).   

 There were 102 cerebrovascular events in the eprosartan group and134 in the nitrendipine 
group (IDR = 0.75; 95% CI: 0.58 to 0.97; p = 0.03).  A total of 236 cerebrovascular 
events occurred: 102 in the eprosartan group and 134 in the nitrendipine group (IDR = 
0.75; 95% CI: 0.58 to 0.97; p < 0.026).   

 There were 31 ischemic strokes in the eprosartan group versus 39 in the nitrendipine 
group, 66 TIAs in the eprosartan group versus 92 in the nitrendipine group, and 5 
intracerebral hemorrhages in the eprosartan group versus 3 in the nitrendipine group.   

 However, the strength of the evidence from this study is somewhat limited because of the 
small number of events observed and the nonstandard approach for statistical analysis.  In 
particular, the authors used an endpoint that included a broad range of clinical events, 
including TIAs (a soft endpoint), and tallied multiple TIAs in the same patient, rather 
than just the first event.   

 
Conclusion:  Based on the evidence from the PROGRESS trial, the GDT finds that, for reducing 
cardiovascular events in patients with a prior diagnosis of stroke or TIA.  The benefits of the 
combination of a thiazide diuretic plus an ACE-inhibitor exceed the harms and costs.  Because of 
its methodologic flaws, the results of the MOSES trial were given very little weight in the 
discussion about this clinical question.  Treatment with a thiazide diuretic and an ACEI should 
be given as initial therapy for patients who are post-stroke. 
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22. Behavioral Change – Supplementary Treatment of 
Uncomplicated Hypertension with Lifestyle Modifications 

11A A moderately low-sodium, low-fat diet with a high intake of fruits and vegetables  
(DASH diet) is recommended to supplement pharmacotherapy for patients with 
hypertension.  Consensus-based  

11B Weight reduction is recommended for patients with a BMI ≥ 25 kg/m2 on 
antihypertensive medications.  Consensus-based 

11C It is recommended that hypertension patients who consume alcohol have no more than 
one alcoholic drink (for women) or two alcoholic drinks (for men) daily.   
Consensus-based  

11D Physical activity (at least 30 minutes of walking or equivalent at least three times per 
week) is recommended for patients with hypertension who are on medications.  
Consensus-based 

Rationale: 

Evidence Grade* 
Evidence for Recommendation 11: Insufficient. 

2009 Update: 
No new evidence has been identified.  Recommendations remain unchanged. 

Search Strategy 
Initially, only RCTs, systematic reviews, or meta-analyses with clinical outcomes that studied 
nonpregnant individuals with hypertension who were treated with antihypertensive medications 
and were randomized to intervention vs. control groups were searched for.  There were no 
studies with hard outcomes and few with treated populations, so the intermediate outcome of 
blood pressure was used, as were some studies with untreated populations. See Appendix B for 
more information. 

2007 Guideline: 
No new evidence has been identified.  Recommendations are unchanged from the 2005 update. 

2005 Guideline: 
No additional evidence was found since the 2003 guideline that would change the 
recommendations. 

                                                 
* The criteria for grading the strength of the evidence as either “good,” “fair,” or “insufficient” adheres to the KP 

National Guideline Program’s “Policies and Procedures” documents entitled “Label and Language of 
Recommendations” and “KP System for Grading the Strength of a Body of Evidence,” which are located in 
Appendix A. 
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2003 Guideline: 
All Recommendations: 
No studies were found with clinical outcomes.  Consequently, the assumption is made that 
lowering blood pressure can serve as a reasonable intermediate measure, since an association has 
been found between blood pressure and clinical outcomes in clinical trials of hypertension 
medications.  This partially accounts for the consensus-based nature of the behavior change 
guidelines. 
 
Few studies took place in hypertensive populations which were treated with antihypertensive 
medications.  These data were used whenever possible, but it was often necessary to extrapolate 
from an untreated population to draw conclusions.  This also contributes to the fact that these are 
consensus-based guidelines. 
 
Despite the limitations of the evidence, these measures are recommended because there is 
indirect evidence of effectiveness since they lower blood pressure, they carry no risks other than 
those of ordinary life, they may offer additional health benefits, and they are low in cost for both 
members and KP. 
 
Recommendation 11A:   
Supporting Evidence for Recommending a Moderately Low-Sodium, Low-Fat Diet with High 
Intake of Fruits and Vegetables (DASH diet) to Augment Pharmacotherapy 
A literature search of diet therapy and hypertension yielded no meta-analyses which addressed 
interventions for hypertension patients on medication. 
 
Jurgens(118) conducted a meta-analysis of sodium reduction trials as far back as 1973 (an update  
of Graudal’s 1998 JAMA meta-analysis(119)).  Inclusion criteria were 1) randomization to either  
a low- or high-sodium diet; 2) use of 24-hr urinary excretion to measure sodium intake;  
3) if subjects were taking part in another intervention, the intervention was identical during both 
low- and high-sodium diets; 4) both systolic blood pressure and diastolic blood pressure were 
reported; and 5) mean age > 15 years.  Ninety-six references (with 137 populations) were 
included, and the analysis covered appropriate trials that were evaluated in four previous meta-
analyses (Grobbee,(120) Cutler,(121) Law,(122) and Midgley(123)).  It includes 11 additional studies 
and omitted three with diabetic populations.  Few studies were longer than four weeks, and most 
used very restricted salt intakes that may not be feasible in a free-living population. 
 
There were 58 studies in persons with hypertension.  They included those on and off anti-
hypertensive medications.  The effect on systolic blood pressure was -4.18 mm Hg  
(95% CI: -5.08 to -3.27; p < 0.0001) and -1.98 mm Hg on diastolic blood pressure  
(95% CI: -2.46 to +1.32; p < 0.0001).  Mean sodium reduction was 118 mmol / 24 hours  
for 28 days. 
 
Appel(124) reported on the outcomes of the Trial of Nonpharmacologic Interventions in the 
Elderly (TONE) in which 681 mildly hypertensive subjects, aged 60 to 80 years, were randomly 
assigned to a low-sodium and weight-reduction, low-sodium alone, or control diet.  (This article 
discusses both obese and nonobese participants but only those assigned to the reduced-sodium or 
control groups.)   
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Participants were on a single medication for hypertension, and their mean baseline blood 
pressure was 128.0/71.3 mm Hg.  All subjects were withdrawn from their medications at three 
months.  At that time, those on the low-sodium diet showed a mean reduction of 4.3 mm Hg 
systolic blood pressure (p < 0.001) and 2.0 mm Hg diastolic blood pressure (p = 0.001).  The 
participants then continued in the trial until reaching a study endpoint (systolic blood pressure  
≥ 150 mm Hg, diastolic blood pressure ≥ 90 mm Hg, resumption of medication, or a CV event 
during follow-up).  Mean follow-up was 27.8 months.  Fifty-nine percent (59%) of those on the 
low-sodium intervention reached an endpoint compared with 73% of controls (RH = 0.68;  
p < 0.001).   
 
This trial showed that a free-living population of older hypertensive individuals can achieve and 
maintain a reduced sodium diet, with the help of significant interaction with “interventionists.”  
Members of this group showed a significant decrease in blood pressure while on a medication, 
and significantly more of them, once withdrawn from the drug, were able to maintain their 
endpoint-free status compared with control group members. 
 
The DASH diet (Dietary Approaches to Stop Hypertension – Vollmer(125)) was a successful trial 
of a diet high in fruits, vegetables, and whole grains, and low in fat and refined sugars, for those 
with hypertension.  In this trial, the DASH diet was compared with a control (“typical 
American”) diet, but participants in each arm ate at a higher sodium (Na+) level (150 mmol/d), 
an intermediate level (100 mmol/d), and a lower level (50 mmol/d) for 30 days each.  Weight 
remained constant during the study.  Blood pressure levels were reduced by the DASH diet, but 
not significantly.  The significant reductions were seen with increasing increments of sodium 
restriction.  Individuals were excluded from the study if they were on medications. 
 
Hypertensive participants in the trial showed a significant decrease in systolic blood pressure 
when the lower vs. higher sodium control diets were compared (-8.3 mm Hg [95% CI:  
-10.0 to -6.6], p ≤ 0.05) as well as with the lower vs. higher sodium DASH Diet (-4.9 mm Hg, 
[95% CI: -6.6 to -3.3], p ≤ 0.01).  When the lower sodium DASH diet was contrasted with  
the higher sodium control diet, mean systolic blood pressure decreased by 11.5 mm Hg  
([95% CI: -14.1 to -8.9], p ≤ 0.01).  A similar pattern was seen for diastolic blood pressure. 
 
In sum, there is a great deal of evidence about the direct relationship of sodium consumption to 
blood pressure.  Although there are no large-scale, randomized trials which address this question 
in hypertensive individuals on pharmacotherapy, the dietary modifications of increasing intake of 
fruits and vegetables, and decreasing sodium and fat can be recommended on a consensus basis 
because of their success in decreasing blood pressure in varied populations, in addition to the 
many other health benefits they offer. 
 
Recommendation 11B:   
Supporting Evidence for Weight Reduction as an Adjunct to Pharmacotherapy 
Mulrow(126) performed a Cochrane meta-analysis (substantive update, 1998; most recent 
amendment, 2004) whose aim was to evaluate weight reduction diets vs. regular diets and/or 
placebo in decreasing blood pressure in obese hypertensive adults, and to assess whether weight 
reduction diets are better than pharmacotherapy.  Eighteen trials were initially included, none of 
which reported morbidity and mortality outcomes or had adequate power to do so.   
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The weight reduction interventions were generally successful and participants lost between 3% 
and 9% of body weight, but net loss could not be compared due to differences in follow-up time.  
There were reductions of approximately 3.00 mm Hg in both systolic and diastolic pressure.  
Stepped approaches to pharmacotherapy resulted in greater decreases in blood pressure (about 
6.00 / 5.00 mm Hg) than did diet.  However, when trials allowed subjects to take 
antihypertensive medications while on the weight reduction diet, they required less medication 
than did those on the normal diet.  These analyses did not answer questions about long-term 
effects of weight reduction or weight reduction attempts. 
 
As part of the Hypertension Optimal Treatment (HOT) study,(127) patients with a BMI ≥ 27 and 
on medications were randomized to receive a weight reduction intervention (diet counseling, 
group support) or to the control group.  Those in the intervention lost significantly more weight 
than controls at six months (but not at three, 12, 18, 24, or 30 months).  They regained their 
weight after six months, but used “a significantly smaller number of medication steps” to control 
their blood pressure at all time intervals, except at three months.  For example, medication steps 
needed at six months: Intervention Group -2.92 ±1.25 steps; Control Group -3.47 ±1.29 steps;  
p = 0.03. 
 
To summarize, due to the scant data available which assess the effectiveness of weight reduction 
in lowering blood pressure for individuals on antihypertensive medications, and the lack of 
information on the impact weight reduction has on disease outcomes, recommendations to lose 
weight to improve hypertension must be consensus recommendations.  Weight reduction must be 
seen as an adjunct rather than as sole therapy for hypertension.  In addition to small reductions in 
blood pressure, weight loss may also result in the need for less medication. 
 
Recommendation 11C:  
Supporting Evidence for Alcohol Moderation 
Many epidemiological studies have established a dose-response relation between excessive 
drinking (more than two drinks/day) and increased blood pressure.  Klatsky and Friedman,(128)  
in their 1985 investigation, studied KP multiphasic examination data in 66,510 normo- and 
hypertensive adults who were not on antihypertension medication.  Generally, the authors found  
a strong relation between alcohol use and an increase in blood pressure, but it was not a uniform 
relation in the entire population.   
 
There was a slight increase for white and black men who drank one to two drinks daily, and a 
continuing increase for white men, peaking at six to eight drinks/day.  White women, however, 
showed a significant increase in systolic blood pressure at only three drinks/day.  In black males, 
diastolic pressure showed a continuous increase, but the data for black women had the least 
consistent correlation.  The study distinguished between nondrinkers who were previously heavy 
drinkers and lifelong abstainers to prevent confounding, but in fact, there was no difference in 
their blood pressure levels. 
 
Most RCTs examining this question take place in very small populations, for short duration, and 
either do not study, or do not separate, results for hypertensive participants who are being treated 
with medications.  Most of these studies were excluded from consideration. 
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In the PATH Study (Cushman,(129) n = 266 participants with hypertension), Veterans 
Administration patients in the intervention group took part in a cognitive-behavioral program 
with six counseling sessions over three months, followed by a minimum of three sessions at 
monthly intervals for the remainder of the six-month treatment phase.  The maintenance period 
consisted of at least of six visits at one- to three-month intervals.  More frequent visits took 
place, if needed.   
 
This is one of the few trials with a large population, a long follow-up interval (two years), and 
separate analysis of hypertension patients.  Hypertension participants were not on medications.  
The intervention group of the hypertensive stratum lowered alcohol intake from the baseline of 
4.6 drinks/day by 2.6, to 2.0 drinks/day, whereas the control group decreased alcohol by 0.7 
drinks/day from 4.3 to 3.6 drinks/day (p of between-group difference < 0.001).  The goal was  
for the intervention group to decrease baseline alcohol ingestion by 50% or to 14 drinks/week.  
In the hypertension group, 46% of the intervention group had reached that goal at six months, 
and 33% remained at the goal at two years.  (The corresponding results for the control group 
were 22% and 18%.)   
 
Blood pressure levels in the intervention group were reduced by -5.5/-6.8 mm Hg, which was not 
significantly different from that of the controls (-4.7/-4.4).  The authors attribute this lack of a 
significant result to the fact that the reduction in alcohol consumption in the intervention arm 
was not as great as expected, a function of the difficulty of effecting this change in a free-living 
population.  In sum, reduction in drinking was significantly different between groups, but 
reduction in blood pressure was not. 
 
A successful intervention trial in a French work-site health program (Lang,(130) n = 129) in heavy 
drinkers achieved a nonsignificant reduction in the number of drinks taken per day at one year 
when compared with controls (-2.8 for the intervention group, -1.6 for controls, p between-group 
difference = ns).  The goal of the study was for intervention participants to monitor their gamma 
glutamyltransferase (GGT) levels and decrease drinking until their GGTs were in the normal 
range.  They were seen by their physicians, who were trained for this intervention, at their yearly 
work-site physical examination, and were counseled then and at four additional follow-up visits.  
Eighteen percent (controls) vs. 21% (intervention) of participants were on antihypertension 
medications.  Blood pressure levels also decreased at (one year) and two years: 
 
Systolic: Intervention group [-11.5] +14.0 mm Hg;  
 Control group [-6.0] -7.4 mm Hg, p [< 0.05] < 0.05 (difference between groups) 
 
Diastolic: Intervention group [-6.0] -9.5 mm Hg;  
 Control group [-5.3] -5.5 mm Hg, p value not stated.   
 
In this study, the decrease in alcohol ingestion was not significantly different between groups, 
but the difference in blood pressure reduction was significant. 
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Further evidence of alcohol’s effect on blood pressure was provided by Parker,(131) who studied 
men who were treated for hypertension (n = 63).  The trial aimed to distinguish whether cutting 
sodium consumption in drinkers who reduce their alcohol intake further decreases blood 
pressure.  At the start of the study, the men were divided into four groups: 
 
Group 1: usual alcohol intake, low-sodium diet and placebo sodium pills 
Group 2: usual alcohol intake, low-sodium diet and actual sodium pills to equal a normal sodium intake 
Group 3: reduced alcohol intake (low-alcohol beer) and, low-sodium diet and placebo sodium pills 
Group 4: reduced alcohol intake (low-alcohol beer) and, normal sodium intake (as above). 
 
The change in alcohol intake at the end of the four week trial period was as follows: the “usual 
intake” groups (one and two) increased alcohol consumption from 7.75 to 7.95 drinks/day.   
The groups which were assigned to low-alcohol beer (three and four) reduced consumption  
from 7.67 to 0.81 drinks/day. 
 
Change in systolic blood pressure, mm Hg, at four weeks:  
 
Group 1: -0.5 (95% CI: -3.6 to 2.7) p = ns 
Group 2: -0.4 (95% CI: -4.4 to 4.0) p = ns 
Thus, reducing sodium alone did not cause a meaningful reduction in systolic pressure. 
 
Group 3: -4.7 (95% CI: -6.6 to -2.9) p < 0.01 
Group 4: -6.9 (95% CI: -10.8 to -2.9) p < 0.001 
Reducing alcohol made a significant difference in systolic blood pressure, but lowering sodium 
had no additional effect. 
 
Similar results were seen for changes in diastolic blood pressure, mm Hg, at four weeks:  
 
Group 1: -0.1 (95% CI: -2.2 to 1.9) p = ns;  
Group 2: -0.9 (95% CI: -3.1 to 1.4) p = ns;  
Group 3: -3.5 (95% CI: -4.4 to -2.6) p < 0.01; 
Group 4: -4.0 (95% CI: -6.2 to -1.8) p < 0.001 
 
The researchers found that blood pressure levels improved significantly with decrease in alcohol 
ingestion but that there was no additional advantage to following a low-salt diet.  This finding 
argues against the hypothesis that higher blood pressure in drinkers may be a function of 
consuming high-sodium foods that may accompany the drinking habit.  It supports the idea that, 
in heavy drinkers, it may be more important to focus on changing to a moderate alcohol habit 
than to counsel toward a low-salt diet.  In this study, a significant reduction in drinking alcohol 
led to a significant decrease in blood pressure. 
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Puddey(132) also studied treated hypertension patients (n = 44 men) and used a crossover design 
with low-alcohol beer to substitute for usual drinking.  Participants were randomly assigned to 
two groups.  While the first group decreased their alcohol for six weeks, the other drank 
normally.  They then switched protocols for another six weeks.  During low-alcohol periods, 
participants decreased alcohol intake from 452 to 68 ml/week (from 6.5 to 1.0 drinks/day).  
Blood pressure decreased from 134/77 to 128/83 mm Hg (±6.0 mm Hg), p < 0.001 / < 0.01.   
The authors commented that change in blood pressure was smaller than expected, largely 
because the participants were already well controlled with medications.  Nevertheless, a 
significant reduction in drinking alcohol led to a significant decrease in blood pressure. 
 
From the examples here (the larger, longer studies available and those in participants on 
medications) the relationship between the change in drinking and blood pressure reduction is  
not always clear.  All were limited by self-report methodology.  However, even if particular 
interventions did not yield significant differences between the results for the intervention and 
control groups, the interventions did reduce systolic blood pressure from 4.7 to 14.0 mm Hg, 
which has positive implications for public health.   
 
There is, in addition, a sizable observational literature pointing to the correlation between intake 
of more than two alcoholic drinks/day and significant increases in blood pressure, as well as 
examples of significant reductions in blood pressure when drinking is curtailed.  The current 
literature of small RCTs usually has the aim of reducing the alcohol intake of heavy drinkers and 
observing the effect on blood pressure; thus, the conclusions do not allow for the determination 
of a specific number of drinks/day at or below which there is no effect on blood pressure.  Given 
the lack of sufficient large-scale RCTs of significant duration in patients with hypertension on 
pharmacological therapy, these recommendations must be based on expert consensus.   
 
Note: The definition of moderate drinking (one to two drinks/day) is from the US Department of 
Agriculture/Department of Health and Human Services publication The Dietary Guidelines 
(1995).  One drink equals 12 oz. of regular beer, 5 oz. of wine, or 1.5 oz. of 80-proof distilled 
spirits. 
 
Recommendation 11C:   
Supporting Evidence for Physical Activity as an Adjunct to Pharmacotherapy 
Only one RCT examined the relation between physical activity and blood pressure in treated 
hypertensive patients (Arroll(133)).  A second limitation in the literature for evaluating this 
question is that most studies include subjects with a range of blood pressures, from normotension 
through a moderate level of hypertension.  Few separate the findings by baseline blood pressure 
level. 
 
Fagard’s(134) 2001 meta-analysis included 44 RCTs (68 training groups/programs) of at least four 
weeks duration.  The issue of treatment with medications was not discussed. 
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Results for the question of overall physical activity and its relation to blood pressure control 
were examined by blood pressure status.  The training-induced net change of blood pressure 
(95% CI) averaged -7.4 (-10.5 to -4.3) / -5.8 (-8.0 to -3.5) mm Hg in the 16 hypertensive groups 
after a median of 16 weeks of training.  Fagard also analyzed the influence of training 
characteristics, although these findings were not stratified by blood pressure level.  Neither 
frequency of activity, duration of the session, kcal/week expended, nor exercise intensity 
(moderate to hard) were significantly related to change in blood pressure. 
 
Arroll(133) studied salt restriction and physical activity in 208 treated hypertensive men and 
women in the community.  Four groups, including a control group, were formed and given 
advice (simple oral or written information).  Both the exercise and the salt-restricted groups 
showed significant reductions in systolic pressure at three months (-14.3 mm Hg; -13.1 mm Hg), 
but the group testing both exercise and reduction in salt did not.  No groups demonstrated 
significant blood pressure changes at six months. 
 
To summarize, moderate-intensity exercise programs which take place about three times  
per week seem to result in reductions in blood pressure levels of about 7.4/5.8 mm Hg.   
However, there are insufficient analyses available in treated hypertensives to support an 
evidence-based recommendation. 
 
All Recommendations:   
Supporting Evidence for Interventions with Multiple Lifestyle Modalities as Adjuncts to 
Pharmacotherapy 
The PREMIER(135) study in untreated individuals (n = 810; 307 with hypertension) with high-
normal (labeled prehypertension in JNC7) or Stage 1 hypertension examined the impact  
of two intensive behavioral interventions (Groups two and three) when compared with a short 
session of generic advice (Group one).  Group two’s intervention was based on the “established” 
recommendations to decrease weight (by 15 lb if BMI ≥ 25 kg/m2), do at least 180 min/wk of 
moderate-intensity exercise, decrease dietary sodium to ≤ 100 mEq/day, have a daily intake of  
no more than 1 oz of alcohol/day for men and ½ oz for women, and reduce the percentage of 
calories from total fat to ≤ 30%, and the percentage of calories from saturated fat to ≤ 10%.  
Group three followed the same “established” guidelines plus those of the DASH (Dietary 
Approach to Stop Hypertension) diet (nine to 12 servings of fruits and vegetables daily, two  
to three servings of low-fat dairy foods/day, reduced consumption of saturated fats to ≤ 7% of 
calories, and reduced consumption of total fats to ≤ 25%).   
 
Participants in the two intervention groups met 18 times in group or individual sessions with the 
interventionist over six months and kept diaries on food, alcohol, and activity.  Trial results 
showed that both interventions significantly lowered blood pressure after six months, but 
participants in the “established” + DASH arm did not do significantly better than those in the 
“established-only” arm. 
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Reductions in blood pressure at six months, mm/Hg: 
“Advice-only:” 7.8 / 3.8 
“Established-only:” 12.5 / 5.8  
[p of change in Established minus change in Advice < 0.001 / ns] 
“Established + DASH:” 14.2 / 7.4  
[p of change in Established + DASH minus change in Advice < 0.001 / 0.001] 
 
The DASH diet group performed less well than what would have been expected based on 
previous research, possibly because this group attained a fruit/vegetable intake of 7.8 servings 
daily vs. 9.6 in the original DASH study.  In addition, the effort of maintaining a large number of 
dietary and behavioral changes may have resulted in “subadditivity” (decreased adherence with 
multiple interventions).   
 
The DEW-IT trial(136) tested multiple lifestyle interventions (dietary change [DASH diet]), 
sodium reduction, weight reduction, alcohol reduction, and exercise) for nine weeks in 44 
overweight or obese hypertensive subjects (average blood pressure 130 to 170 mm Hg/  
80 to 100 mm Hg) on a stable dose of one medication or fixed dose combination pill.  Mean 
ambulatory blood pressure was reduced by -10.5/ -5.9 mm Hg in the intervention group and  
by -1.1/ -0.6 mm Hg in controls.  The net change was -9.4/ -5.3 mm Hg (p < 0.0001 / < 0.002).  
There was also a significant net weight reduction of 4.9 kg (p < 0.0001), net decrease in total 
cholesterol (25 mg/dl, p = 0.001), net decrease in LDL-cholesterol (18 dm/dl, p = 0.005), and  
a net improvement in fitness measures (five-minute heart rate reduction = 8.6, p = 0.011; ratio 
perceived exertion -2, p = 0.035). 
 
The PREMIER study (in untreated individuals) and the DEW-IT trial (in individuals on one 
medication) demonstrated a comparable and impressive reduction in blood pressure when 
multiple interventions were implemented.  The results compare favorably with results of the 
single approaches assessed here.   
 
Conclusion:  There is little question that successful reductions in dietary sodium (and changes  
in other dietary components), weight, and alcohol intake and an increase in exercise can each 
contribute to reduction in hypertension and medication requirements.  However, because of the 
heterogeneity of the literature, the lack of studies with disease outcomes, and the lack of research 
in treated hypertensive patients, there is not a sufficient foundation on which to propose 
evidence-based recommendations.   
 
Nevertheless, because there is a preponderance of successful (although small) blood pressure 
reduction results in these lifestyle interventions, a lack of adverse effects when compared with 
medications, and a generally health-promoting nature of the approaches, recommending positive 
lifestyle changes in addition to pharmacotherapy can be strongly endorsed on a consensus basis. 
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23. Behavioral Change –  
Adherence to Medications and Lifestyle Modifications 

 The following are recommended: 

12A Assist patients to achieve medication and lifestyle adherence by means of a vigorous 
step-care approach to therapy and an organized system of regular medical follow-up and 
review.  Evidence-based: B 

12B Once-daily medication and combination therapy whenever possible.  Evidence-based: B 

12C Address issues of depression and anxiety issues in order to maximize patient adherence.  
See Depression Guidelines at: 
http://cl.kp.org/pkc/national/cmi/programs/depression/guideline/index.html   
Consensus-based 

12D Use patient education in conjunction with other strategies, particularly in the context of 
team care utilizing nurses and pharmacists.  Evidence-based: B 

12E Educate patients about their goal pressure because patients who are knowledgeable 
about their goal blood pressure are more likely to achieve it.  Consensus-based 

Rationale: 

Evidence Grade* 
Evidence for Recommendation 12A,B,D: Good. 
Evidence for Recommendation 12C, E: Insufficient. 

2009 Update: 
No new evidence has been identified.  Recommendations remain unchanged. 

Search Strategy  
Initially, only RCTs, systematic reviews, or meta-analyses with clinical outcomes that studied 
nonpregnant individuals with hypertension who were treated with antihypertensive medications 
and were randomized to intervention vs. control groups were searched for.  There were no 
studies with hard outcomes and few with treated populations, so the intermediate outcome of 
blood pressure was used, as were some studies with untreated populations. See Appendix B for 
more information. 

                                                 
* The criteria for grading the strength of the evidence as either “good,” “fair,” or “insufficient” adheres to the KP 

National Guideline Program’s “Policies and Procedures” documents entitled “Label and Language of 
Recommendations” and “KP System for Grading the Strength of a Body of Evidence,” which are located in 
Appendix A. 
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2007 Guideline: 
Once Daily Medication 
Once-daily medication dosage is supported by a meta-analysis and a Cochrane systematic 
review.   

 The meta-analysis (Iskedjian, et al., 2002)(137) indicated medication adjustments were 
effective in improving patient adherence.  Pooling the results of eight studies involving a 
total of 11,485 observations, the authors compared reduction in blood pressure with once-
daily, twice-daily, and multiple daily dosing antihypertensive drug regimens and concluded 
that daily dosing regimens for antihypertensive medications are associated with higher rates 
of adherence than the other dosing regimens.   

 A Cochrane Database systematic review by Schroeder, et al. (2004)(138) examined 38 RCTs 
of adherence and concluded that reducing the number of daily doses appeared to be effective 
in increasing adherence to antihypertensive medication therapy and that a variety of 
educational interventions were ineffective. 

Educational programs for hypertensive patients are recommended for patient adherence; 
however, there is no clear consensus as to which program components are the most effective. 

 A meta-analysis conducted by Chodosh, et al. (2005)(139) evaluated the effectiveness and 
components of self-management programs for hypertension (n = 13 studies), osteoarthritis  
(n = 14 studies), and diabetes mellitus (n = 26 studies) in older adults.  In the hypertension 
arm, 17 comparisons from 13 studies reported changes in systolic and diastolic blood 
pressure resulting from interventions, including an educational handbook, educational 
session, meditation or meditation with biofeedback, anxiety management training, and a  
12-week intervention that included an emphasis on weight loss, dietary changes, and 
behavior modification.  This meta-analysis concluded there is evidence to support chronic 
disease self-management programs as clinically and statistically significant in older adults, 
but also notes that evidence regarding the self-management program components is limited.   

 Another meta-analysis, by Boulware, et al. (2001),(140) assessed behavioral interventions in 
15 studies (n = 4,072).  This study evaluated the effectiveness of patient-centered counseling, 
patient self-monitoring of blood pressure, and structured training courses.  The study found 
counseling to be more effective than usual care combined with training courses, whereas self-
monitoring or training courses offered improvement over usual care.  Lastly, this study 
concluded that combined interventions do not offer improvement over counseling.   

 A systematic review by Fahey, et al. (2005)(141) contained a total of 56 RCTs with 
categorized interventions, including self-monitoring (n = 15), education – patient (n = 16), 
education – health professional (n = 9), health professional-led care (n = 6), an organized 
system of regular review allied to vigorous antihypertensive drug therapy (n = 7), and 
appointment reminders (n = 6).  Fahey, et al. note that educational interventions directed to 
either patients or providers are unlikely to produce clinically important reductions in either 
systolic OR diastolic blood pressure.  These authors did report, however, based on the  study 
(HDFP, 1979),(142) that a step-care approach to therapy and an organized system of regular 
medical follow-up and review was effective in enhancing patient adherence. 
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Motivational interviewing is an educational component currently under evaluation.   
It is a style of counseling that focuses on a patient’s readiness to change a behavior. 

 Ogedegbe, et al. (2007)(143) published the RCT design for an ongoing study evaluating 
motivational interviewing in an African American population comparing standard care versus 
standard of care with four motivational interviewing sessions.   

Depression and anxiety issues should be addressed to maximize patient adherence.   
 Wang, et al. (2002)(144) conducted a comparative study (n = 496) on use of antihypertensive 

medications and responses to a telephone structured survey.  This study utilized prescription 
data to ascertain adherence, with results indicating an association between depressive 
symptoms and poor compliance with antihypertensive medications.  After controlled for 
potential confounding effects such as demographic variables, the authors found that an 
increase in the severity of depressive symptoms was significantly associated with lower odds 
of compliance.   

 Morris, et al. (2006),(145) using data from an ongoing RCT (n = 492), found an association 
with adherence for factors such as age, sex, race, and depression.  They found that depression 
affected diastolic and systolic pressure; however, only the finding for diastolic pressure was 
statistically significant. 

 Knight, et al. (2001)(146) retrospectively reviewed one year of medical records of 525 patients 
(mean age, 65 ±11 years) being treated for hypertension.  Lack of knowledge of goal blood 
pressure was very common in this sample, ranging from 43% to 66% in the three systems 
from which patients were drawn.  Independent predictors of poor control were older age, 
multidrug regimens, lack of knowledge by patients of their target systolic blood pressure, and 
a report of antihypertensive drug side effects.  Only 39% of the patients studied had a mean 
blood pressure < 140/90 mm Hg, although all were in active treatment for hypertension.  One 
significant limitation of this retrospective analysis is that the treatment of individual patients 
was managed by individual physicians, so that no common treatment pattern could be 
evaluated.   

 Walsh, et al. (2006)(147) published a meta-analysis of 44 studies reporting 57 comparisons of 
quality improvement interventions aimed at increasing patient adherence in the treatment of 
hyper-tension.  Most of the trials compared more than one intervention strategy.  Team 
change was used in 36 of the comparisons, and patient education was used in 28 of the 
comparisons.  The majority of the studies showed improvement in blood pressure control in 
the target group.  Team change, including the involvement of pharmacists and nurses, and 
patient education were associated with the greatest reduction in blood pressure.  Several 
different trial designs were pooled in the meta-analysis. 

Overall Conclusion: The medical literature includes several studies and meta-analyses of 
interventions intended to improve adherence to medical treatment and lifestyle advice aimed at 
reducing blood pressure.  Most of these studies did not examine long-term health outcomes, but 
rather they equated adherence with reduction of blood pressure.  Some studies measured 
adherence to medication regimens directly.   
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This literature suggests that a number of different interventions are valid and effective:  
 
(1)  There is good evidence to suggest that an organized system of treatment and follow-up that 

delivers a step-care approach to therapy can be effective in reducing blood pressure in 
hypertensive patients.   

(2)  Once-daily medication is also associated with greater medication compliance.   
(3)  There is good evidence that a multidisciplinary approach to treatment, involving other health 

care team members in addition to physicians, has been shown to improve blood pressure 
control.   

(4)  The literature also suggests that emotional factors, especially depression, can be barriers to 
adherence, but there is no evidence that addressing these conditions improves adherence.  
Thus the recommendation regarding this intervention is a consensus recommendation.   

(5)  Although there is insufficient evidence from RCTs evaluating the effect of  patient 
knowledge of personal blood pressure goals on health outcomes, there are some 
observational data to suggest that patients’ lack of knowledge of their systolic blood 
pressure is a significant predictor of poor blood pressure control.  Hence, the GDT also 
supports educating patients regarding their individual goal pressures. 

Supplemental Information – Patient Knowledge of Goal Blood Pressure 
At the 2007 session of the annual American Society of Hypertension meetings in Chicago, 
Illinois, an international perspective of national hypertension guidelines included presentations 
from Bryan Williams MD (United Kingdom), Giuseppe Mancia MD (European Society of 
Hypertension), Norman Campbell MD (Canadian Society of Hypertension, and William 
Cushman MD and Suzanne Oparil MD (American Society of Hypertension).  Dr. Oparil is 
president of the American Society of Hypertension (ASH).  A point of international consensus, 
also included in the ASH charter, is the importance given to patient knowledge of their personal 
blood pressure as well as their blood pressure goal.  Dr. Williams described the highly successful 
"know your numbers" patient outreach program in the United Kingdom as a contributor to their 
five year reduction in overall cardiovascular mortality by 35%. 
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 Use of Aspirin in Hypertensive Patients Receiving Antihypertensive 
Medications 
 For primary CVD prophylaxis and in the absence of known CAD, stroke or diabetes 

mellitus: 

13A When the CHD risk is high,* low-dose aspirin (81 mg daily) is recommended. A shared 
decision-making approach, with a review of the benefits and harms, is recommended.  
Evidence-based: B 

13B For individuals with an intermediate risk* of CHD, low-dose aspirin (81 mg daily) is an 
option.  Use of aspirin should be based on a shared decision-making approach and on 
each individual's benefit/risk† status.  Evidence-based: C 

13C When the CHD risk is low,* aspirin is not recommended.  For low-risk patients who are 
already taking aspirin, or who express a desire to begin taking it, a shared decision-
making approach, with a review of the benefits and harms, is recommended.   
Evidence-based: D 

13D Aspirin is not recommended for patients with uncontrolled hypertension.   
Evidence-based: D  

Rationale: 

Evidence Grade‡ 
Evidence for Recommendation 13: Good. 

                                                 
* A validated risk calculator such as Framingham should be applied.  Using the ATP III Framingham 10-year 

Hard CHD risk calculator (1, 2): low risk is < 10%, intermediate risk is 10 to 20%, and high risk is > 20%.  
Using the SCAL/NW Dyslipidemia Guideline CAD Risk Tables (based on Framingham 1991) 10-year Total 
CHD risk calculator: low risk is < 12.5%, intermediate risk is 12.5 to 25%, and high risk is > 25%.   

 
1 National Heart Lung and Blood Institute’s ATP III Framingham CHD risk calculator-  

http://hp2010.nhlbihin.net/atpiii/calculator.asp?usertype=prof   
 

2 1991 Framingham Risk Calculator based on Anderson KM, et al. An Updated Coronary Risk Profile: 
A Statement for Health Professionals. Circulation 1991; 83(1): 356-362. KP Northwest link :   
http://internal.or.kp.org/cpg/support/cholest.html  

 
† The benefit for men is primarily reduction in nonfatal MI and the benefit for women is stroke reduction. Low-

dose aspirin increases the risk of GI bleeding and hemorrhagic stroke, and the risk of hemorrhagic stroke may 
increase with uncontrolled hypertension, particularly Stage 2 hypertension. NNTs to prevent one adverse CV 
outcome vs. NNHs (usually a GI bleed requiring transfusion) for men and women on low-dose aspirin for 
primary CV prophylaxis for 6.4 years are: women NNT = 333 and NNH = 400; men: NNT = 270 and NNH = 
303. 
 

‡ The criteria for grading the strength of the evidence as either “good,” “fair,” or “insufficient” adheres to the KP 
National Guideline Program’s “Policies and Procedures” documents entitled “Label and Language of 
Recommendations” and “KP System for Grading the Strength of a Body of Evidence,” which are located in 
Appendix A. 
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2009 Update: 
No new evidence has been identified.  Recommendations remain unchanged. 

Search Strategy 
Only RCTs, systematic reviews, or meta-analyses with clinical outcomes were included.  
When possible, studies were included that were primarily concerned with participants without 
significant comorbid conditions.  See Appendix B for more information. 

2007 Guideline: 
In the interim from the 2005 update, two meta-analyses were located in the peer-reviewed 
medical literature that studied trials of the use of aspirin.   

 These meta-analyses used the same trials to extract data; one meta-analysis concentrated on 
the general population (Bartolucci and Howard, 2005),(148) the other was a sex-specific 
analysis (Berger, et al., 2006).(149)  The trials used by both meta-analyses included the 
Hypertension Optimal Treatment trial (HOT),(127) the United States Physicians’ Health Study 
(USPHS),(150) the British Doctors’ Trials, the Thrombosis Prevention Trial (TPT), and the 
Women’s Health Study.  Findings from Bartolucci and Berger confirm the findings of the 
previous recommendations. 

Based on the Berger, et al. (2006) meta-analysis, the benefit of aspirin therapy for men is 
primarily reduction in nonfatal MI and the benefit for women is stroke reduction.  Low-dose 
aspirin increases the risk of GI bleeding and hemorrhagic stroke, and the risk of hemorrhagic 
stroke may increase with uncontrolled hypertension, particularly Stage 2 hypertension.   
The number needed to treat (NNT) to prevent one adverse CV outcome versus the number 
needed to harm (NNH, usually a GI bleed requiring a transfusion) for men and women on low-
dose aspirin for primary CV prophylaxis for 6.4 years are as follows: for women, NNT = 333 
and NNH = 400; for men, NNT = 270 and NNH = 303.   
 

Table 3.  Aspirin for Primary CVD Prophylaxis: Summary of NNT and NNH Data  
 (from Berger, et al., 2006) 

 
NNT to prevent one CV event* over 6.4 

years of aspirin treatment 
NNH to cause one GI bleed over 6.4 years of 

aspirin treatment 
Women 3331 400 

Men 2701 303 
 
A small RCT (Magen, et al., 2005)(151) found that aspirin combined with statins was more 
effective than aspirin or statins alone in improving endothelial function, thereby reducing 
systolic and diastolic blood pressure.  Because this study had a small patient group (n = 41), 
more research is necessary to determine the validity of these findings. 

                                                 
* The benefit for men is primarily reduction in nonfatal MI and the benefit for women is stroke reduction. 
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The systematic review and evidence-based clinical practice guideline by Hayden, et al. (2001),(152) 
examined the benefits and harms of using aspirin therapy for the primary prevention of CVD.  
Pooled results from primary prevention trials (HOT, BMD, PHS, TPT, PPP), showed the 
following: 
 

 Subjects taking aspirin were statistically significantly less likely to experience CAD events, 
defined as nonfatal MI or death due to CAD (OR = 0.72, 95% CI: 0.60 to 0.87).   

 Aspirin therapy had no statistically significant effect on reducing stroke rates (OR = 1.02, 
95% CI: 0.85 to 1.23).  Hemorrhagic stroke rates (OR = 1.4, 95% CI: 0.9 to 2.0) were 
slightly elevated among aspirin users; however, the increased risk was not statistically 
significant. 

 Pooled results indicate that the risk of gastrointestinal bleeding was increased for aspirin 
users (OR = 1.7, 95% CI: 1.4 to 2.1).   

 According to the USPSTF, if 1,000 patients with a 5% risk of CAD events in five years are 
treated with aspirin, 6 to 20 MIs would be prevented, while 0 to 2 hemorrhagic strokes and  
2 to 4 GI bleeds would be caused.  (See Table 4). 

Hayden, et al. concluded that “The net effect of aspirin improves with increasing risk for 
coronary heart disease.  Consideration of underlying risk for coronary heart disease, as well as 
the relative values patients attach to the main outcomes, can help patients and providers decide 
whether aspirin chemoprevention is warranted.” 
 
The USPSTF ultimately concluded the following: 
 

“The U.S. Preventive Services Task Force (USPSTF) strongly recommends that 
clinicians discuss aspirin chemoprevention with adults who are at increased risk 
for coronary heart disease.  Discussions with patients should address both the 
potential benefits and harms of aspirin therapy.  The USPSTF found good 
evidence that aspirin decreases the incidence of coronary heart disease in adults 
who are at increased risk for heart disease.  It also found good evidence that 
aspirin increases the incidence of gastrointestinal bleeding and fair evidence that 
aspirin increases the incidence of hemorrhagic strokes.  The USPSTF concluded 
that the balance of benefits and harms is most favorable in patients at high risk for 
coronary heart disease (those with a 5-year risk ≥ 3%) but is also influenced by 
patient preferences.”(152) 
 
(Note: coronary heart disease events = nonfatal acute MI and fatal CAD.) 
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Table 4.  Estimated Benefits and Harms of Aspirin Therapy for Patients at 
Different Levels of Risk for Coronary Heart Disease Events* (from Hayden, et al., 
2001)(152) 

Estimated 5-Year Risk for 
CHD Events at Baseline 

Outcome 1% 3% 5% 

Effect on all-cause mortality  No change No change No change

CHD events avoided, n  3 (1 - 4) 8 (4 - 12) 14 (6 - 20)

Ischemic strokes avoided, n  0 0 0 

Hemorrhagic strokes precipitated, n  1 (0 - 2) 1 (0 - 2) 1 (0 - 2) 

Major gastrointestinal bleeding events precipitated, n  3 (2 - 4) 3 (2 - 4) 3 (2 - 4) 
 
 
 
 
 
 
 
 
 
 
 

                                                 
* Estimated based on 1,000 patients receiving aspirin for 5 years and a relative risk reduction of 28% for coronary 

heart disease (CHD) events in those who received aspirin  
(CHD events = nonfatal acute myocardial infarction, fatal CHD).  Values in parentheses  
are 95% confidence intervals.  The following caveats apply to these estimates:  

1) Reduction in CHD risk may be smaller in women, but data are limited.   
2) For elderly persons, absolute risk of hemorrhagic stroke and major gastrointestinal bleeding may be two to three 

times higher in patients receiving aspirin; however, aspirin may provide benefit in elderly persons by reducing 
ischemic stroke, the incidence of which increases with age.  Aspirin does not appear to improve incidence of 
ischemic stroke in middle-aged patients.   

3) Risk of hemorrhagic stroke may be greater with larger doses of aspirin.   
4) Aspirin may not prevent myocardial infarction in patients with uncontrolled hypertension (systolic blood 

pressure > 150 mm Hg).   
5) Long-term outcomes (> 5 to 7 years) are unknown.   
6) Patients at high risk (> 10% 5-year risk) may derive greater benefit from aspirin, including a 15% to 20% 

reduction in ischemic stroke and all-cause mortality, because their risk is similar to that of patients with known 
CHD. 
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Conclusion:  Continuing research has validated the recommendation regarding the use of aspirin 
as concomitant therapy for patients with controlled hypertension.  Based on the information and 
evidence presented, the GDT concluded that among people with controlled hypertension, the use 
of aspirin therapy for primary CVD prophylaxis should be based on individual CHD risk levels, 
such that: 
 

 When the CHD risk is high, low-dose aspirin (81 mg daily) is recommended.   
A shared decision-making approach, with a review of the benefits and harms, is 
recommended.   

 For individuals with an intermediate risk of CHD, low-dose aspirin (81 mg daily) is an 
option.  Use of aspirin should be based on a shared decision-making approach and each 
individual's benefit/risk status.   

 When the CHD risk is low, aspirin is not recommended.  For low-risk patients who are 
already taking aspirin, or who express a desire to begin taking it, a shared decision-making 
approach, with a review of the benefits and harms, is recommended.   

2005 Rationale: 
Since the 2003 guideline was produced, one relevant randomized trial and two meta-analyses 
were published.  Their findings support the previous recommendations.   
 
Ridker’s trial(153) in 39,876 women aged 45 and older contained a hypertensive subset of more 
than 6,000.  Testing low-dose aspirin (100 mg qod) they found a significant reduction in stroke 
(0.73, p = 0.04 [95% CI: 0.54 to 0.98]), and ischemic stroke (0.70, p = 0.03 [95% CI: 0.51 to 
0.96]) in women whose blood pressure was > 140 / > 90 mm Hg. 
 
The meta-analysis by Lip(154) and that of Bredie(155) used data from the Hypertension Optimal 
Treatment trial (HOT),(127) the United States Physicians’ Health Study (USPHS),(150) and the 
Thrombosis Prevention Trial (TPT),(156) all of which were discussed in the 2003 guideline.   

2003 Rationale: 
Supporting Evidence for Aspirin versus Placebo 
In the Hypertension Optimal Treatment (HOT) trial,(9) 18,790 patients aged 50 to 80 years were 
randomly assigned either to 75 mg/day of aspirin or a placebo.  Hansson found that adding low-
dose aspirin to active antihypertensive treatment reduced the risk of all myocardial infarction 
(excluding silent cases) by 36% (ARR = 0.0048; RR = 0.64 [95% CI: 0.49 to 0.85]; p = 0.02; 
NNT = 208).  Major cardiovascular events were reduced by 15% (ARR = 0.0057; RR = 0.85 
[95% CI: 0.73 to 0.99]; p = 0.03; NNT = 176)  (For both measures, the difference was not 
significant when silent MIs were included.)  This benefit occurred without an additional risk of 
stroke (as had been seen, although nonsignificantly, in previous primary prevention studies).  
There were no significant differences found for stroke, CV mortality, or total mortality. 
 
Although rates of fatal bleeding were equal in the two groups, nonfatal bleeding was 
significantly more frequent among patients receiving aspirin than placebo (ARR = 0.0040;  
RR = 2.12 [95% CI: 1.41 to 3.81]; NNT = 250; p < 0.001).  The addition of aspirin to 
antihypertensive therapy can therefore be recommended, provided that risks of GI bleeding are 
carefully assessed. 



 
 

© 2009 Kaiser Permanente Medical Care Program For use within Kaiser Permanente only. 10/09 

 83 National Hypertension Clinical Practice Guideline 

In the Physicians’ Health Study (PHS),(150) 22,071 healthy male physicians were randomly 
assigned to either 325 mg aspirin every other day or placebo.  (The PHS was not specifically a 
hypertension trial.)  Aspirin use was associated with a significant risk reduction for both fatal and 
nonfatal MI (0.56 [95% CI: 0.45 to 0.70]; p < 0.00001).  There was no significant trend in 
response dependent on either systolic, OR diastolic blood pressure levels. 
 
The Thrombosis Prevention Trial(156) (TPT - also not a hypertension trial) studied 5,499 men  
aged 45 to 69 who were at increased risk of CHD.  Two hundred forty-five men were using 
antihypertensive medication at the time of recruitment, and 1,421 men did so at some stage 
during the trial.  Meade found that the benefit of aspirin (75 mg/day, controlled release) in 
primary prevention of cardiovascular events was strongly correlated with systolic blood pressure 
level. 
 
Systolic blood pressure [mm Hg – relative risk (confidence intervals not given)] 
 
Coronary Heart Disease 
 < 130 RR = 0.55 
 130 to 145 RR = 0.75 
  > 145 RR = 0.94 
p value of interaction = 0.0015 
 
Stroke 
 < 130 RR = 0.41 
 130 to 145 RR = 0.21 
 > 145 RR = 1.42 
p value of interaction = 0.006 
 
Major Cardiovascular Events (CHD and Stroke) 
 < 130 RR = 0.59 
 130 to 145 RR = 0.68 
 > 145 RR = 1.08 
p value of interaction = 0.0001 
 
There is one large systematic review of aspirin for the primary prevention of cardiovascular 
events by Hayden for the U.S.  Preventive Services Task Force (USPSTF).(152)  The influence of 
hypertension on the effectiveness of aspirin chemoprevention was examined in the trials that 
compared aspirin use with a placebo.  The GDT has reviewed the same trials individually, as 
described above.   
 
Two additional studies were included which either did not include or did not describe 
populations with hypertension.  On the basis of evidence from the TPT, PHS, and HOT trials, 
Hayden(95) concluded that aspirin appears to reduce coronary heart disease risk in patients with 
treated hypertension, but its effects may be attenuated in patients with poorly controlled blood 
pressure. 
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Other Considerations 
Clinical Evidence summarized systematic reviews (including the PHS study) evaluating the role 
of antiplatelet treatment in individuals without symptoms of cardiovascular disease, and found 
insufficient evidence from RCTs to identify which individuals would have more benefit or harm 
from regular aspirin treatment.  Although the meta-analysis did not specifically address the 
hypertensive population intended for this guideline, the results provide useful background 
information on aspirin treatment.  A meta-analysis of five trials of antiplatelet treatment (mainly 
aspirin) in asymptomatic individuals produced the following summary estimates of effect (OR):  
 
Vascular events  
 (nonfatal MI, nonfatal stroke, or vascular death): 0.86 (95% CI: 0.8 to 0.9) 
 MI: 0.71 (95% CI: 0.6 to 0.8) 
 Stroke: 1.05 (95% CI: 0.9 to 1.2) 
 Major extracranial bleeds (mainly GI): 1.70 (95% CI: 1.4 to 2.1) 
 
Derry(157) performed a systematic review and meta-analysis to evaluate the incidence of GI 
hemorrhage associated with long-term aspirin therapy and to determine whether changes in dose 
or formulation had an effect on GI bleeding.  A meta-analysis of 24 RCTs comparing aspirin 
with placebo or no treatment was performed, but only one RCT evaluated aspirin in hypertensive 
patients.  The majority of the studies looked at aspirin therapy for other indications or secondary 
prevention; thus, their findings cannot necessarily be generalized to individuals without 
cardiovascular symptoms.  Long-term aspirin therapy was associated with a significant increase 
in the risk of GI hemorrhage [RR = 1.68; (95% CI: 1.51 to 1.88)], and the authors saw no 
evidence that reducing the dose or using modified release formulations would reduce the risk of 
that outcome. 

24. Use of Antilipemic Therapy in Hypertensive Patients Taking 
Antihypertensive Medications 

14A No recommendation for or against the use of antilipemic therapy in hypertensive 
patients in the absence of other significant risk factors.  Evidence-based: I 

14B Patients with hypertension should be treated for hyperlipidemia according to their total 
cardiovascular risk profile. (Refer to the KP Dyslipidemia Management in Adults 
guideline on the KP Clinical Library Web site at 
http://cl.kp.org/pkc/scal/cpg/cpg/html/Dyslipid.html)  Consensus-based 

Rationale: 

Evidence Grade* 
Evidence for Recommendation 13: Insufficient. 

                                                 
* The criteria for grading the strength of the evidence as either “good,” “fair,” or “insufficient” adheres to the KP 

National Guideline Program’s “Policies and Procedures” documents entitled “Label and Language of 
Recommendations” and “KP System for Grading the Strength of a Body of Evidence,” which are located in 
Appendix A. 
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2009 Update: 
New evidence has been identified.  Recommendations remain unchanged. 

Search Strategy 
No appropriate Cochrane or Clinical Evidence Systematic Reviews were found on statin use in 
hypertensive patients.  PubMed was searched from 1965 to 03/07.  See Appendix B for more 
information. 

2007 Rationale: 
One meta-analysis of 20 RCTs studying the effect of antilipemic therapy on hypertension was 
identified in the peer-reviewed medical literature (Strazullo, et al., 2007).(158)  It showed a small 
but statistically significant reduction of systolic blood pressure.  A limitation of this meta-
analysis was that no large studies were included because blood pressure values were not reported 
and/or concomitant antihypertensive treatment was not consistent during the trial.   
 
Although the results of this meta-analysis are promising, it does not affect the current 
recommendations. 

2005 Rationale: 
No additional evidence was found since the 2003 guideline that would change the 
recommendations.   
 
Since the 2003 guideline was completed, one trial was published in hypertension patients who 
had total cholesterol concentrations of 250 mg/dl or lower - the ASCOT-LLA.(159)  After a mean 
of 3.3 years of follow-up the trial was stopped, because treatment with a statin resulted in a 
significant reduction in CHD events compared with placebo.  However, it should be noted that 
this study was conducted in individuals who had at least three of the following risk factors:  
LVH, other abnormalities on ECG, type 2 diabetes, PAD, previous stroke or TIA, male gender, 
age 55+, microalbuminuria, proteinuria, smoking, family history of premature CAD, or a ratio of 
plasma total cholesterol to HDL cholesterol > 6.  Thus, the results may not apply to a 
hypertensive population with fewer or no risk factors.   
 
The JNC7(3) has also confirmed that “all (hypertensive) patients with lipid abnormalities for 
LDL, HDL, or TG should be treated according to the ATP III recommendations.” 
 
In summary, a diagnosis of hypertension alone, in the absence of other significant risk factors, 
should not be the sole indication for initial statin use, and patients with hypertension and 
dyslipidemia should be treated according to their total cardiovascular risk profile. 
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2003 Guideline: 
Supporting Evidence for Statins versus Placebo 
A subset of participants (n = 10,355) from the Antihypertensive and Lipid-Lowering treatment  
to prevent Heart Attack Trial(65) (ALLHAT) was randomized (in a nonblinded fashion) to 
determine whether pravastatin (40 mg/day) compared with “usual care” reduced mortality in 
older, moderately hypercholesterolemic,* hypertensive patients.  “Usual care” was described as 
treatment for lowering LDL-C, according to the discretion of the primary care physician, but 
vigorous cholesterol-reducing therapy was discouraged in this group.  No significant differences 
in outcome rates were found in the pravastatin group for fatal coronary heart disease (CHD) and 
nonfatal myocardial infarction (MI), stroke, heart failure, and all-cause mortality.   
 
Assessing the applicability of this research to our clinical question raises doubts due to a number 
of areas of potential bias; nonblinded study design, which may have contributed to the high 
cross-over rates (26% of usual care patients who received statins);and the requirement of 
additional risk factors in the population.   
 
Due to the lack of evidence for the use of statins in the general hypertension population,  
a recommendation cannot be made regarding their use in those who are actively treated with 
antihypertensive medications and are not hyperlipidemic. 
 
Other Considerations: 
The Heart Protection Study(160) (HPS) randomly allocated 40 mg of simvastatin or a placebo to 
20,536 adults aged 40 to 80 years with coronary artery disease, other occlusive arterial disease, 
or diabetes to determine the benefit of adding statins to existing treatment.  All-cause mortality, 
nonfatal MI, and stroke were significantly reduced, and the authors concluded that five years of 
treatment would protect 70 to 100 people out of 1,000 from a major vascular event.  The results 
of this study, however, cannot be applied to our population, because participants were identified 
as having coronary artery disease, other occlusive arterial disease, or diabetes.   
 
All other large studies reviewed were also in populations with comorbid conditions  
(e.g., cardiovascular disease, and other risk factors).  More importantly, specific data on the 
hypertensive populations were not separated for analysis. 
 
 

                                                 
* Fasting LDL-C level of 120 to 189 mg/dl for those with no known CHD or 100 to 129 mg/dl for those with 

known CHD. 
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Appendix A: Criteria for Grading the Evidence 
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Appendix B: Supporting Documentation 

Screening for Hypertension 

Problem Formulation 

Clinical Question: Should adults be screened for hypertension? 

Population:  All adult members who are not diagnosed with hypertension. 

Health Problem: Complications of undiagnosed hypertension. 

Health 
Intervention: 

 Screening. 
 No screening 

Most Important 
Health Outcomes: 

 Angina 
 Myocardial Infarction 
 Stroke 
 End Stage Renal Disease 

 Heart Failure 
 Coronary Artery Disease 
 Deaths 
 Cardiovascular Deaths 

 
For Evidence Search and Evidence Summary see USPSTF as of July, 2003.  
For most recent search see: http://www.ahrq.gov/clinic/uspstf/uspshype.htm 
 

Problem Formulation 

Clinical Question: At what interval should adults be screened for hypertension? 

Population:  All adult members. 

Health Problem: Complications of Hypertension. 

Health 
Intervention: 

Screening at the following intervals: 
 Every visit 
 1 year 
 2 years 
 No Screening 

Most Important 
Health Outcomes: 

 Angina 
 Myocardial Infarction 
 Stroke 
 End Stage Renal Disease 

 Heart Failure 
 Coronary Artery Disease 

Deaths 
 Cardiovascular Deaths 

 
For Evidence Search and Evidence Summary see USPSTF as of July, 2003.  
For most recent search see: http://www.ahrq.gov/clinic/uspstf/uspshype.htm 
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Treatment of Hypertension 

Problem Formulation 

Clinical Question: When treating hypertension, what is the appropriate time to begin 
pharmacotherapy? 

Population:  Nonpregnant adults with hypertension who do not have diabetes, heart 
failure, renal insufficiency, or known coronary heart disease. 

Health Problem: Essential hypertension 

Health 
Intervention: 

Early use of antihypertensive medication(s) after diagnosis 
Delayed use of antihypertensive medication(s) after diagnosis 

Most Important 
Health Outcomes: 

 All-cause mortality 
 CV mortality 
 Stroke 

 Nonfatal myocardial 
infarction 

 Heart failure 
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Search Strategy 
Only RCTs, systematic reviews, or meta-analyses with clinical outcomes that studied 
nonpregnant individuals with hypertension were included.  Selection was limited to studies that 
randomized participants to head-to-head trials using a step-care approach consisting of various 
antihypertensive agents.   

Database: Search Terms: 
Article Type and 

Other Limits: 
Search 
Date 

No. Included
/ Total 

Retrieved* 
Meta-analysis, Adult, 

English, Human 
1965 - 

04/06/07 0/0 Hypertension[MESH] AND 
Algorithms[Text Word] 

Randomized Controlled 
Trial, Adult, English, 

Human 

1965 - 
04/06/07 0/158 

Meta-analysis, Adult, 
English, Human 

1965 - 
04/06/07 0/0 

PubMed 

Hypertension[MESH] AND 
Clinical Protocols[MESH] 

Randomized Controlled 
Trial, Adult, English, 

Human 

1965 - 
04/06/07 0/95 

Hypertension and Weight 
Loss Systematic reviews 06/13/05 0/52 

Hypertension and Physical 
Activity Systematic reviews 06/13/05 0/56 

Cochrane 

Hypertension and Alcohol Systematic reviews 06/13/05 0/98 

Meta-analysis 1966 - 
04/06/07 0/49 Hypertension[MESH] AND 

Diet[MESH] OR Diet 
Therapy[MESH] Randomized Controlled 

Trial 
1966 - 

04/06/07 1/2061 

Meta-analysis 1966 - 
04/06/07 1/11 Hypertension[MESH] AND 

(Exercise/Physiology[MES
H] OR 
Exercise/Therapy[MESH]) 

Randomized Controlled 
Trial 

1966 - 
04/06/07 2/160 

Meta-analysis 1966 - 
04/06/07 0/0 

PubMed 

Hypertension[MESH] AND 
Alcohol Drinking[MESH] 

Randomized Controlled 
Trial 

1966 - 
04/06/07 1/50 

                                                 
* Note:  “No. Included” refers to studies that are relevant to the problem formulation and, therefore, are included 

in this analysis of the evidence.  “Total Retrieved” refers to the number of studies retrieved in the search, 
regardless of relevance.  Because individual studies can be captured in multiple databases, they may be counted 
more than once in the number included. 
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Appropriate Office-Based Target Blood Pressure For Hypertension* 

Problem Formulation 

Clinical Question:  What is the appropriate target blood pressure for nonpregnant 
adults with hypertension who do not have diabetes, heart failure, 
chronic kidney disease, or known coronary artery disease? 

 What is the appropriate target blood pressure for patients with a 
prior diagnosis of stroke? 

Population:  Nonpregnant adults with hypertension who do not have diabetes, 
heart failure, renal insufficiency, or known coronary heart disease. 

Health Problem: Essential hypertension 

Health 
Intervention: 

 Use a target blood pressure of ≤ 139 / ≤ 89 mm Hg for patients 
with hypertension. 

 Use a different target blood pressure for patients with 
hypertension. 

Most Important 
Health Outcomes: 

 All-cause mortality 
 CV mortality 
 Stroke 

 Nonfatal myocardial infarction 
 Heart failure 

 

                                                 
* In nonpregnant adults who do not have diabetes, heart failure, chronic kidney disease, or known coronary heart 

disease. 
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Search Strategy 
Only RCTs, systematic reviews, or meta-analyses with clinical outcomes that studied 
nonpregnant individuals with hypertension were included.  Selection was limited to studies that 
randomized participants to head-to-head trials using a step-care approach of various 
antihypertensive agents.   

Database: Search Terms: 
Article Type and 

Other Limits: 
Search 
Date 

No. Included
/ Total 

Retrieved* 
Meta-analysis, English, 
Human 

1965 - 
3/11/05 0/11 ((hypertension[MESH] OR 

Hypertension[Text Word]) 
AND target[All Fields]) Clinical Trial, English, 

Human 
1965 - 
3/10/05 0/418 

Hypertension AND Target 
blood pressure RCT, English, Human 1965 - 

2/23/05 1/237 

Hypertension AND Target 
blood pressure 

Meta-analysis,  Clinical 
Trial, RCT, English, 
Human 

2/24/05 - 
4/1/2007 0/14 

PubMed 

Hypertension/drug 
therapy[MESH] AND 
Cerebrovascular accident 
[MESH] AND secondary 
prevention 

Meta-analysis, 
Randomized Controlled 
Trial, Clinical Trial, 
Review, Adult, English, 
Human 

1966 - 
3/1/2007 0/23 

 

                                                 
* Note:  “No. Included” refers to studies that are relevant to the problem formulation and, therefore, are included 

in this analysis of the evidence.  “Total Retrieved” refers to the number of studies retrieved in the search, 
regardless of relevance.  Because individual studies can be captured in multiple databases, they may be counted 
more than once in the number included. 
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Home Blood Pressure Monitoring for Diagnosis and 
Management 

Problem Formulation 

Clinical Questions:  What is the role of home blood pressure monitoring in 
determining a diagnosis of hypertension? 

 What is the role of home blood pressure monitoring in the 
management of hypertension? 

Population:  Nonpregnant adults with hypertension who do not have diabetes, 
heart failure, chronic kidney disease, or known coronary heart 
disease. 

Health Problem: Essential hypertension 

Health 
Intervention: 

Blood pressure measured in the medical office 
Self-measurement of blood pressure at home 

Most Important 
Health Outcomes: 

 All-cause mortality 
 Cardiovascular mortality 
 Fatal and nonfatal stroke 

 Fatal and nonfatal 
myocardial infarction 

 Heart failure 
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Search Strategy 
Only RCTs, systematic reviews, or meta-analyses with clinical outcomes were included.   
When possible, studies were included if they were primarily concerned with participants  
without significant comorbid conditions.   
 

Database: Search Terms: 
Article Type and 

Other Limits: Search Date 

No. Included
/ Total 

Retrieved* 
Cochrane Hypertension  Systematic reviews  01/11/05 0/104 

Blood Pressure Monitoring, 
Ambulatory 

All types, English, 
Human 

01/01/1994 - 
6/21/2005 3/2833 

Blood Pressure 
Determination 

All types, English, 
Human 

01/01/1995 - 
6/21/2005 4/4420 

Sustained Hypertension All types, English, 
Human 

01/01/1994 - 
6/21/2005 1/1155 

PubMed 

Blood Pressure Monitoring, 
Ambulatory OR Blood 
Pressure Determination OR 
Sustained Hypertension 

All types, English, 
Human 

6/22/2005 - 
3/1/2007 0/348 

                                                 
* Note:  “No. Included” refers to studies that are relevant to the problem formulation and, therefore, are included 

in this analysis of the evidence.  “Total Retrieved” refers to the number of studies retrieved in the search, 
regardless of relevance.  Because individual studies can be captured in multiple databases, they may be counted 
more than once in the number included. 
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First-Line Treatment of Hypertension 

Problem Formulation 

Clinical Question: What class of medication is the most effective first-line therapy for 
reducing the rates of serious outcomes in hypertension? 

Population:  Nonpregnant adults with hypertension who do not have diabetes, 
heart failure, chronic kidney disease, or known coronary heart 
disease. 

Health Problem: Essential hypertension 

Health 
Intervention: 

 Beta-blockers 
 Thiazide diuretics 
 Calcium channel blockers 

 ACEIs 
 Angiotensin receptor 

blockers 
 No treatment 

Most Important 
Health Outcomes: 

 All-cause mortality 
 Cardiovascular mortality 
 Fatal and nonfatal stroke 

 Fatal and nonfatal 
myocardial infarction 

 Heart failure 
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Search Strategy 
Only RCTs, systematic reviews, or meta-analyses with clinical outcomes that studied 
nonpregnant individuals with hypertension who were randomized to head-to-head trials of  
first-line antihypertensive agents were included.  When possible, studies were included if  
they were primarily concerned with participants without significant comorbid conditions.   

Database: Search Terms: 

Article Type 
and Other 

Limits: 
Search 
Date 

No. Included
/ Total 

Retrieved* 
Cochrane Hypertension AND medication Systematic 

reviews 02/15/03 0/134 

Meta-analysis, 
English, Human 

06/01/01 - 
02/15/03 3/28 PubMed Hypertension[MESH] AND 

(Adrenergic beta-Antagonists[MESH] 
OR angiotensin-converting enzyme 
inhibitors[MESH] OR Adrenergic 
alpha-Antagonists[MESH] OR 
calcium channel blockers[MESH] OR 
Diuretics[MESH]) 

English, 
Randomized 
Controlled Trial, 
Human 

06/01/01 - 
02/15/03 4/366 

Cochrane Hypertension AND medication Systematic 
reviews 12/14/04 0/204 

Meta-analysis, 
English, Human 

10/25/02 - 
09/15/04 2/10 Hypertension[MESH] AND 

(Adrenergic beta-Antagonists[MESH] 
OR angiotensin-converting enzyme 
inhibitors[MESH] OR calcium 
channel blockers[MESH] OR 
Diuretics[MESH]) 

English, 
Randomized 
Controlled Trial, 
Human 

10/25/02 - 
09/17/04 1/137 

Meta-analysis, 
English, Human 

1990 - 
09/17/04 0/131 

PubMed 

Blood Pressure[MESH] AND 
(Adrenergic beta-Antagonists[MESH] 
OR angiotensin-converting enzyme 
inhibitors[MESH] OR calcium 
channel blockers[MESH] OR 
Diuretics[MESH]) 

English, 
Randomized 
Controlled Trial, 
Human 

1990 - 
09/17/04 0/1466 

PubMed Blood Pressure[MESH] AND 
(Adrenergic beta-Antagonists[MESH] 
OR angiotensin-converting enzyme 
inhibitors[MESH] OR calcium 
channel blockers[MESH] OR 
Diuretics[MESH]) 

Meta-analysis, 
Randomized 
Controlled Trial, 
Review, English, 
Human 

09/17/04 - 
3/1/2007 7/547 

                                                 
* Note:  “No. Included” refers to studies that are relevant to the problem formulation and, therefore, are included 

in this analysis of the evidence.  “Total Retrieved” refers to the number of studies retrieved in the search, 
regardless of relevance.  Because individual studies can be captured in multiple databases, they may be counted 
more than once in the number included. 
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Initial Combination Treatment of Hypertension* 

Problem Formulation 

Clinical Questions:  Which is the most effective first-line therapy for reducing the 
rates of serious outcomes in hypertension – monotherapy or 
combination therapy?   

 If combination therapy is best, which medications should be 
used? 

Population:  Nonpregnant adults with hypertension who do not have diabetes, 
heart failure, chronic kidney disease, or known coronary heart 
disease. 

Health Problem: Essential hypertension 

Health 
Intervention: 

 Monotherapy with thiazide diuretics, ACEI, beta-blockers, or 
calcium channel blockers 

 Two-drug combination therapy with any two of the following 
medications: thiazide diuretics, ACEI, beta-blockers, or calcium 
channel blockers 

Most Important 
Health Outcomes: 

 All-cause mortality 
 Cardiovascular mortality 
 Fatal and nonfatal stroke 

 Fatal and nonfatal myocardial 
infarction 

 Heart failure 
 

                                                 
* In nonpregnant adults who do not have diabetes, heart failure, chronic kidney disease, or known coronary heart 

disease. 
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Search Strategy 
Only RCTs, systematic reviews, or meta-analyses with clinical outcomes that studied 
nonpregnant individuals with hypertension who were randomized to head-to-head trials of first-
line antihypertensive agents were included.  When possible, studies were included that were 
primarily concerned with participants without significant comorbid conditions.   

Database: Search Terms: 
Article Type and 

Other Limits: Search Date 

No. Included
/ Total 

Retrieved* 
Cochrane Hypertension AND 

Combination Therapy 
Systematic reviews 01/11/03 0/104 

PubMed Hypertension OR high 
blood pressure AND (Drug 
Combinations OR Drug 
Therapy, Combination) 

All types, English, 
Human 

01/01/1965 - 
3/16/2005 

2/4453 

PubMed Hypertension/drug 
therapy[MeSH] AND 
Combination Therapy 

Systematic reviews, 
English, Human 

01/12/2003 - 
3/17/2007 

0/4 

PubMed Hypertension/drug 
therapy[MeSH] OR high 
blood pressure AND (Drug 
Combinations OR Drug 
Therapy, Combination) 

Meta-analysis, 
Randomized 

Controlled Trial, 
Review, English, 

Human 

3/16/2005 - 
3/17/2007 

0/147 

PubMed 
RCT 
search 

(Hypertension or "high 
blood pressure") AND 
("drug therapy" OR Step 
Care OR Algorithms OR 
Clinical Protocols OR 
"combination therapy" OR 
dosage or Antihypertensive 
agents[MESH] OR 
antihypertensive agents 
[Pharmacological Action] 
OR Antihypertensive 
Agents[Text Word]) AND 
(("2007/03"[PDat] : 
"2009/01/29"[PDat]) AND 
(Humans[Mesh])) 

Limits: Humans, 
Randomized 

Controlled Trial, 
English 

03/2007 - 
01/29/2009 

1/667 

                                                 
* Note:  “No. Included” refers to studies that are relevant to the problem formulation and, therefore, are included 

in this analysis of the evidence.  “Total Retrieved” refers to the number of studies retrieved in the search, 
regardless of relevance.  Because individual studies can be captured in multiple databases, they may be counted 
more than once in the number included. 
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Database: Search Terms: 
Article Type and 

Other Limits: Search Date 

No. Included
/ Total 

Retrieved* 
PubMed 
Meta-
analysis 
Search 

(Hypertension or "high 
blood pressure") AND 
("drug therapy" OR Step 
Care OR Algorithms OR 
Clinical Protocols OR 
"combination therapy" OR 
dosage) AND 
(("2007/03"[PDat] : 
"2009/01/29"[PDat]) AND 
(Humans[Mesh])) 

Humans, Meta-
Analysis, English 

03/2007 to 
01/29/2009 

0/7 

Cochrane 
Database 
of 
Systematic 
Reviews 

(Hypertension or "high 
blood pressure") AND 
("drug therapy" OR Step 
Care OR Algorithms OR 
Clinical Protocols OR 
"combination therapy" OR 
dosage or Antihypertensive 
agents[MESH] OR 
antihypertensive 
agents[Pharmacological 
Action] OR 
Antihypertensive 
Agents[Text Word]) 

 2007 to 2009 0/337 

Cochrane 
Central 
Register of 
Controlled 
Trials" 

(Hypertension or "high 
blood pressure" ) AND 
("drug therapy" OR Step 
Care OR Algorithms OR 
Clinical Protocols OR 
"combination therapy" OR 
dosage or Antihypertensive 
agents[MESH] OR 
antihypertensive agents 
[Pharmacological Action] 
OR Antihypertensive 
Agents[Text Word] ) 

 2007 to 2008 0/830 
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Step-Care Therapy for Hypertension 

Problem Formulation 

Clinical Question: When treating hypertension, what are the most effective 
pharmacological strategies when monotherapy is not successful? 

Population:  Nonpregnant adults with hypertension who do not have diabetes, 
heart failure, renal insufficiency, or known coronary heart disease and 
whose hypertension has not responded to monotherapy. 

Health Problem: Essential hypertension 

Health 
Intervention: 

 Treatment plan using diuretics, ACEI, beta-blockers, and calcium 
channel blockers in a sequence. 

 Treatment plan using diuretics, ACEI, beta-blockers, and calcium 
channel blockers in a different sequence. 

Most Important 
Health Outcomes: 

 All-cause mortality 
 CV mortality 
 Stroke 

 Nonfatal myocardial infarction 
 Heart failure 
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Search Strategy 
Only RCTs, systematic reviews, or meta-analyses with clinical outcomes that studied 
nonpregnant individuals with hypertension were included. Selection was limited to studies  
that randomized participants to head-to-head trials using a step-care approach of various 
antihypertensive agents. Evidence from published guidelines and 1 RCT of intermediate 
outcomes were included as supplemental evidence.  

Database: Search Terms: 
Article Type and 

Other Limits: 
Search 
Date 

No. 
Included 
/ Total 

Retrieved* 
Meta-analysis, Adult, 
English, Human 

1965 - 
05/23/03 0/2 Hypertension[MESH] AND 

stepped-care[Text Word] 
Randomized Controlled 
Trial, Adult, English, 
Human 

1965 - 
05/23/03 0/201 

Meta-analysis, Adult, 
English, Human 

2002 - 
01/21/05 0/0 Hypertension[MESH] AND 

Stepped Care[Text Word] 
Randomized Controlled 
Trial, Adult, English, 
Human 

2002 - 
01/21/05 0/2 

Meta-analysis, Adult, 
English, Human 

2002 - 
01/21/05 0/0 Hypertension[MESH] AND 

Step Care[Text Word] 
Randomized Controlled 
Trial, Adult, English, 
Human 

2002 - 
01/21/05 0/3 

Meta-analysis, Adult, 
English, Human 

2002 - 
01/21/05 0/0 Hypertension[MESH] AND 

Algorithms[Text Word] 
Randomized Controlled 
Trial, Adult, English, 
Human 

2002 - 
01/21/05 011 

Meta-analysis, Adult, 
English, Human 

2002 - 
01/21/05 0/0 

PubMed 

Hypertension[MESH] AND 
Clinical Protocols[MESH] 

Randomized Controlled 
Trial, Adult, English, 
Human 

2002 - 
01/21/05 0/12 

 
 

                                                 
* Note:  “No. Included” refers to studies that are relevant to the problem formulation and, therefore, are included 

in this analysis of the evidence.  “Total Retrieved” refers to the number of studies retrieved in the search, 
regardless of relevance.  Because individual studies can be captured in multiple databases, they may be counted 
more than once in the number included. 
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Database: Search Terms: 
Article Type and 

Other Limits: 
Search 
Date 

No. 
Included 
/ Total 

Retrieved* 
Meta-analysis, Adult, 
English, Human 

2002 - 
12/29/04 0/1 PubMed Hypertension OR high 

blood pressure AND 
combination therapy Randomized Controlled 

Trial, Adult, English, 
Human 

2002 - 
12/29/04 0/52 

(Hypertension/drug 
therapy[MESH] AND 
(antihypertensive 
agents[MESH] OR 
antihypertensive 
agents[Pharmacological 
Action] OR 
Antihypertensive 
Agents[Text Word]) AND 
((organization and 
administration[TIAB] NOT 
Medline[SB]) OR 
organization and 
administration[MESH] OR 
administration[Text Word]) 
AND dosage[All Fields]) 

Randomized Controlled 
Trial, Adult, English, 
Human 

2002 - 
01/26/05 

1/164 PubMed 

Hypertension/drug 
therapy[MESH] AND Step 
Care OR Algorithms OR 
Clinical Protocols OR 
combination therapy OR 
dosage 

Meta-analysis, 
Randomized Controlled 
Trial, Adult, English, 
Human 

01/27/05 - 
3/1/2007 

1/198 

PubMed 
RCT 
search  

(Hypertension or "high blood 
pressure") AND ("drug therapy" 
OR Step Care OR Algorithms 
OR Clinical Protocols OR 
"combination therapy" OR 
dosage or Antihypertensive 
agents[MESH] OR 
antihypertensive 
agents[Pharmacological Action] 
OR Antihypertensive 
Agents[Text Word]) AND 
(("2007/03"[PDat] : 
"2009/01/29"[PDat]) AND 
(Humans[Mesh]))  

Limits: Humans, 
Randomized 
Controlled Trial, 
English 

03/2007 - 
01/29/2009 

3/667 
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Database: Search Terms: 
Article Type and 

Other Limits: 
Search 
Date 

No. 
Included 
/ Total 

Retrieved* 
PubMed 
Meta-
analysis 
Search 

(Hypertension or "high 
blood pressure") AND 
("drug therapy" OR Step 
Care OR Algorithms OR 
Clinical Protocols OR 
"combination therapy" OR 
dosage) AND 
(("2007/03"[PDat] : 
"2009/01/29"[PDat]) AND 
(Humans[Mesh])) 

Humans, Meta-
Analysis, English 

03/2007 - 
01/29/2009 

1/70 

Cochrane 
Database 
of 
Systematic 
Reviews 

(Hypertension or "high blood pressure") AND ("drug 
therapy" OR Step Care OR Algorithms OR Clinical 
Protocols OR "combination therapy" OR dosage or 
Antihypertensive agents[MESH] OR antihypertensive 
agents[Pharmacological Action] OR Antihypertensive 
Agents[Text Word])  

2007 - 
2009 

1/337 

Cochrane 
Central 
Register of 
Controlled 
Trials" 

(Hypertension or "high blood pressure" ) AND ("drug 
therapy" OR Step Care OR Algorithms OR Clinical 
Protocols OR "combination therapy" OR dosage or 
Antihypertensive agents[MESH] OR antihypertensive 
agents[Pharmacological Action] OR Antihypertensive 
Agents[Text Word])  

2007 - 
2009 

3/830 
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Discrete Populations – Hypertension Treatment for Women 
of Childbearing Potential 

Problem Formulation 

Clinical Questions: What class of medication is the most effective therapy for reducing 
the rates of serious outcomes in hypertensive women of childbearing 
potential? 

Population:  Women who are pregnant or using less effective birth control (pills or 
barrier) with hypertension who do not have diabetes, heart failure, 
chronic kidney disease, or known coronary heart disease. 

Health Problem: Essential hypertension 

Health 
Intervention: 

Treatment plan using ACEI 

Most Important 
Health Outcomes: 

 Birth defects 
 All-cause mortality 
 Cardiovascular mortality 

 Fatal and nonfatal stroke  
 Fatal and nonfatal 

myocardial infarction 
 Heart failure 
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Search Strategy 
Only studies with clinical outcomes that studied pregnant individuals with hypertension and 
pregnancy outcomes were included.   

Database: Search Terms: 

Article Type 
and Other 

Limits: 
Search 
Date 

No. 
Included
/ Total 

Retrieved*

PubMed Hypertension/drug therapy[MESH] 
AND pregnancy OR abnormalities 
[MESH] 

Meta-analysis, 
Randomized 

Controlled Trial, 
Clinical Trial, 
Review, Adult, 
English, Human 

1966 to 
3/1/2007 

1/115 

Cochrane 
Systematic 
Reviews 

Antihypertensives/hypertension drug 
therapy AND women of child birth 
potential OR pregnancy AND birth 
defects OR pregnancy complications 

Systematic 
reviews,  

clinical trials 

1966 to 
May 2009 

1/6 

PubMed Hypertension/drug therapy [MESH] AND 
women of child birth potential OR 
pregnancy OR birth defects [MESH] 
 
ACEIs AND women of child birth 
potential OR pregnancy; thiazides AND 
women of child birth potential OR 
pregnancy; calcium channel blockers AND 
women of child birth potential OR 
pregnancy; beta blockers AND women of 
child birth potential OR pregnancy 

RCTs, meta-
analyses, 

systematic 
reviews, 

human, English

1966 to 
May 2009 

4/5 

OVID Hypertension/drug therapy [MESH] AND 
women of child birth potential OR 
pregnancy OR abnormalities [MESH] 
 
ACEIs AND women of child birth 
potential OR pregnancy; thiazides AND 
women of child birth potential OR 
pregnancy; calcium channel blockers AND 
women of child birth potential OR 
pregnancy; beta blockers AND women of 
child birth potential OR pregnancy 

RCTs, meta-
analyses, 

systematic 
reviews, cohort 
studies, human, 

English 

1966 to 
May 2009 

0/0 

Other 
www.FDA.gov 

Antihypertensives/hypertension drug 
therapy AND women of child birth 
potential OR pregnancy AND birth defects 
OR pregnancy complications 

Medical alerts, 
advisories, 

guides 

 1/2 

                                                 
* Note:  “No. Included” refers to studies that are relevant to the problem formulation and, therefore, are included 

in this analysis of the evidence.  “Total Retrieved” refers to the number of studies retrieved in the search, 
regardless of relevance.  Because individual studies can be captured in multiple databases, they may be counted 
more than once in the number included. 
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Discrete Populations – Post-Stroke Treatment of 
Hypertension 

Problem Formulation 

Clinical Questions: What is the most effective therapy for reducing the rates of serious 
outcomes in prehypertension or hypertension for patients who are 
post-stroke? 

Population:  Patients who have survived a stroke or transient ischemic attack 

Health Problem: Essential hypertension 

Health 
Intervention: 

Treatment plan using diuretics, ACEI, ARBs, and CCBs 

Most Important 
Health Outcomes: 

 Fatal and nonfatal stroke 
 All-cause mortality 
 Cardiovascular mortality 

 

Search Strategy 
Only RCTs, clinical trials, systematic reviews, or meta-analyses with clinical outcomes that 
studied individuals with a prior diagnosis of stroke or TIA who were randomized to head-to-head 
trials of antihypertensive agents were included.   

Database: Search Terms: 
Article Type and 

Other Limits: 
Search 
Date 

No. Included 
/ Total Retrieved*

PubMed Hypertension/drug 
therapy[MESH] AND 
Cerebrovascular accident 
[MESH] AND secondary 
prevention 

Meta-analysis, 
Randomized 
Controlled Trial, 
Clinical Trial, 
Review, Adult, 
English, Human 

1966 -
3/1/2007 2/23 

 

                                                 
* Note:  “No. Included” refers to studies that are relevant to the problem formulation and, therefore, are included 

in this analysis of the evidence.  “Total Retrieved” refers to the number of studies retrieved in the search, 
regardless of relevance.  Because individual studies can be captured in multiple databases, they may be counted 
more than once in the number included. 
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Behavioral Change – Supplementary Treatment of 
Uncomplicated Hypertension with Lifestyle Modifications 

Problem Formulation 

Clinical Question: Should behavioral change measures be recommended to supplement 
antihypertensive medications? 

Population:  Nonpregnant adults with hypertension who do not have diabetes, 
heart failure, renal insufficiency, or known coronary heart disease. 

Health Problem: Essential hypertension 

Health 
Intervention: 

 Low intake of sodium 
 Calorie and fat restriction for 

weight reduction 
 Increased intake of fruits and 

vegetables 

 Limited intake of alcohol 
 Increased physical activity 
 No change 

Most Important 
Health Outcomes: 

 All-cause mortality 
 CV mortality 
 Stroke 

 Nonfatal myocardial 
infarction 

 Heart failure 



 
  
 

© 2009 Kaiser Permanente Medical Care Program For use within Kaiser Permanente only. 10/09 

 109 National Hypertension Clinical Practice Guideline 

Search Strategy 
Initially, only RCTs, systematic reviews, or meta-analyses with clinical outcomes that studied 
nonpregnant individuals with hypertension who were treated with antihypertensive medications 
and were randomized to intervention vs. control groups were searched for.  There were no 
studies with hard outcomes and few with treated populations, so the intermediate outcome of 
blood pressure was used, as were some studies with untreated populations. 
 
Diet:  Systematic review covered articles through December 2001.   
PubMed search updated the SR from October 2001 – April 2003.   
 
Weight Loss:  Systematic review covered articles through November 1997.   
PubMed search updated the SR from September 1997 – April 2003.   
 
Alcohol:  No appropriate systematic review was found.   
PubMed search covered 1966 – April 2003. 
 
Exercise:  PubMed search covered 1966 – 2003.  It yielded one meta-analysis (of some aspects 
of the problem), which included studies published up to August 1998. 
 

Database: Search Terms: 
Article Type and 

Other Limits: 
Search 
Date 

No. Included
/ Total 

Retrieved* 
Hypertension AND diet Systematic reviews 05/21/03 1/41 

Hypertension AND  
weight loss Systematic reviews 05/21/03 1/27 

Hypertension AND  
alcohol Systematic reviews 05/21/03 0/55 

Cochrane 

Hypertension AND  
physical activity Systematic reviews 05/21/03 0/28 

Meta-analysis, English, 
Human 

10/01 - 
04/23/03 0/9 Hypertension[MESH] AND 

(Diet[MESH] OR Diet 
therapy[MESH])  English, Randomized 

Controlled Trial, Human
10/01 - 

04/23/03 2/16 

Meta-analysis, English, 
Human 

4/24/03 - 
4/15/05 0/2 

PubMed 

Hypertension[MESH] AND 
(Diet[MESH] OR Diet 
therapy[MESH]) English, Randomized 

Controlled Trial, Human
4/24/03 - 
4/15/05 0/13 

                                                 
* Note:  “No. Included” refers to studies that are relevant to the problem formulation and, therefore, are included 

in this analysis of the evidence.  “Total Retrieved” refers to the number of studies retrieved in the search, 
regardless of relevance.  Because individual studies can be captured in multiple databases, they may be counted 
more than once in the number included. 
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Database: Search Terms: 
Article Type and 

Other Limits: 
Search 
Date 

No. Included
/ Total 

Retrieved* 
Meta-analysis, English, 
Human 

9/1997 - 
04/23/03 0/1 

English, Randomized 
Controlled Trial, Human

9/1997 - 
04/23/03 3/5 

Meta-analysis, English, 
Human 

4/24/03 - 
4/15/05 0/2 

Hypertension[MESH] AND 
(Weight loss[MESH]) 

English, Randomized 
Controlled Trial, Human

4/24/03 - 
4/15/05 0/6 

Meta-analysis, English, 
Human 

1966 - 
04/23/03 0/3 

English, Randomized 
Controlled Trial, Human

1966 - 
04/23/03 4/38 

Meta-analysis, English, 
Human 

4/24/03 - 
4/15/05 0/1 

Hypertension[MESH] AND 
(Alcohol drinking[MESH]) 

English, Randomized 
Controlled Trial, Human

4/24/03 - 
4/15/05 0/4 

Meta-analysis, English, 
Human 

1966 - 
04/23/03 1/11 

English, Randomized 
Controlled Trial, Human

1966 - 
04/23/03 1/117 

Meta-analysis, English, 
Human 

4/24/03 - 
4/15/05 0/1 

PubMed 

Hypertension[MESH] AND 
(Exercise[MESH]) 

English, Randomized 
Controlled Trial, Human

4/24/03 - 
4/15/05 0/8 
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Behavioral Change –  
Adherence to Medications and Lifestyle Modifications 

Problem Formulation 

Clinical Question: What are the most effective strategies to achieve medication and 
lifestyle adherence in adults with hypertension? 

Population:  Nonpregnant adults with hypertension who do not have diabetes, 
heart failure, renal insufficiency, or known coronary heart disease. 

Health Problem: Essential hypertension 

Health Intervention:  Medication and lifestyle adherence 
 Daily dosage frequency 

Most Important 
Health Outcomes: 

 All-cause mortality 
 CV mortality 
 Stroke 

 Nonfatal myocardial infarction 
 Heart failure 
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Search Strategy 
Initially, only RCTs, systematic reviews, or meta-analyses with clinical outcomes that studied 
nonpregnant individuals with hypertension who were treated with antihypertensive medications 
and were randomized to intervention vs. control groups were searched for.  There were no 
studies with hard outcomes and few with treated populations, so the intermediate outcome of 
blood pressure was used, as were some studies with untreated populations. 
 

Database: Search Terms: 
Article Type and 

Other Limits: 
Search 
Date 

No. Included 
/ Total Retrieved* 

Hypertension AND diet Systematic reviews 05/21/03 1/41 

Hypertension AND  
weight loss Systematic reviews 05/21/03 1/27 

Hypertension AND  
alcohol Systematic reviews 05/21/03 0/55 

Cochrane 

Hypertension AND  
physical activity Systematic reviews 05/21/03 0/28 

Meta-analysis, 
English, Human 

10/01 - 
04/23/03 0/9 

English, 
Randomized 
Controlled Trial, 
Human 

10/01 - 
04/23/03 2/16 

Meta-analysis, 
English, Human 

4/24/03 -
4/15/05 0/2 

PubMed Hypertension[MESH] 
AND (Diet[MESH] OR 
Diet therapy[MESH])  

English, 
Randomized 
Controlled Trial, 
Human 

4/24/03 -
4/15/05 0/13 

 
 
 
 
 

                                                 
* Note:  “No. Included” refers to studies that are relevant to the problem formulation and, therefore, are included 

in this analysis of the evidence.  “Total Retrieved” refers to the number of studies retrieved in the search, 
regardless of relevance.  Because individual studies can be captured in multiple databases, they may be counted 
more than once in the number included. 
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Database: Search Terms: 
Article Type and 

Other Limits: 
Search 
Date 

No. Included 
/ Total Retrieved* 

English, 
Randomized 
Controlled Trial, 
Human 

9/1997 - 
04/23/03 3/5 

Meta-analysis, 
English, Human 

4/24/03 -
4/15/05 0/2 

PubMed Hypertension[MESH] 
AND (Weight 
loss[MESH]) 

English, 
Randomized 
Controlled Trial, 
Human 

4/24/03 -
4/15/05 0/6 

Meta-analysis, 
English, Human 

4/16/05 -
03/05/07 0/2 PubMed Hypertension[MESH] 

AND (Weight 
loss[MESH]) English, 

Randomized 
Controlled Trial, 
Human 

4/24/03 -
4/15/05 0/6 

English, 
Randomized 
Controlled Trial, 
Human 

1966 - 
04/23/03 4/38 

Meta-analysis, 
English, Human 

4/16/05 -
03/05/07 0/1 

English, 
Randomized 
Controlled Trial, 
Human 

4/16/05 -
03/05/07 0/4 

Meta-analysis, 
English, Human 

4/16/05 -
03/05/07 0/0 

PubMed Hypertension[MESH] 
AND (Alcohol 
drinking[MESH]) 

English, 
Randomized 
Controlled Trial, 
Human 

4/15/05 -
03/05/07 0/0 

 
 
 
 
 
 
 
 



 
  
 

© 2009 Kaiser Permanente Medical Care Program For use within Kaiser Permanente only. 10/09 

 114 National Hypertension Clinical Practice Guideline 

Database: Search Terms: 
Article Type and 

Other Limits: 
Search 
Date 

No. Included 
/ Total Retrieved* 

Meta-analysis, 
English, Human 

1966 - 
04/23/03 1/11 

English, 
Randomized 
Controlled Trial, 
Human 

1966 - 
04/23/03 1/117 

Meta-analysis, 
English, Human 

4/24/03 -
4/15/05 0/0 

PubMed Hypertension[MESH] 
AND (Exercise[MESH]) 

English, 
Randomized 
Controlled Trial, 
Human 

4/24/03 -
4/15/05 0/8 

Meta-analysis, 
English, Human 

04/16/05 -
03/15/07 1/1 PubMed Hypertension AND 

patient adherence  
English, 
Randomized 
Controlled Trial, 
Human 

04/16/05 -
03/15/07 0/0 
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Use of Aspirin in Hypertensive Patients Receiving 
Antihypertensive Medications 

Problem Formulation 

Clinical Question: Should aspirin be recommended for patients with hypertension 
receiving antihypertensive medication? 

Population:  Nonpregnant adults with hypertension who do not have diabetes, 
heart failure, renal insufficiency, or known coronary heart disease 
who are taking antihypertensive medications. 

Health Problem: Essential hypertension 

Health 
Intervention: 

 Aspirin 
 No aspirin 

Most Important 
Health Outcomes: 

 All-cause mortality 
 Cardiovascular mortality 
 Stroke 

 Nonfatal myocardial 
infarction 

 Heart failure 
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Search Strategy 
Only RCTs, systematic reviews, or meta-analyses with clinical outcomes were included.  
When possible, studies were included that were primarily concerned with participants without 
significant comorbid conditions. 
 

Database: Search Terms: 

Article Type 
and Other 

Limits: Search Date 

No. Included
/ Total 

Retrieved* 
aspirin, hypertension, and 
antihypertensive 

Systematic 
reviews  

CD-ROM, 
Issue 3, 2001 0/2 

Hypertension, aspirin, 
acetylsalicylic acid, ASA, blood 
pressure 

Randomized 
Controlled 
Trials (RCT) 

12/09/02 0/74 

Cochrane 

Hypertension, aspirin, 
acetylsalicylic acid, ASA, blood 
pressure 

Systematic 
reviews  12/09/02 0/39 

Clinical 
Evidence 

Hypertension, blood pressure, 
aspirin 

Systematic 
reviews and 
RCTs 

Vol. 5, 2001, 
evidence 

through Dec. 
2000 

(Hand search 
through Vol. 5 

for SRs of 
antihypertensi

ve tx), June 
2002 issue 

0/1 

PubMed (((((((hypertension[MESH] OR 
hypertension[Text Word]) AND 
(aspirin[MESH] OR aspirin[Text 
Word])) AND (antihypertensive 
agents[MESH] OR antihyper-
tensive agents[Text Word])) AND 
(((clinical trial[pt] OR 
randomized controlled trial[pt]) 
OR meta-analysis[pt]) OR 
review[pt])) AND English[la]) 
AND human[MESH]) AND 
(1966[dp]: 2001/10/31[dp])) 

Meta-
analysis, 
Randomized 
Controlled 
Trial, Adult, 
English, 
Human 

1966 through 
October 2001 0/89 

                                                 
* Note:  “No. Included” refers to studies that are relevant to the problem formulation and, therefore, are included 

in this analysis of the evidence.  “Total Retrieved” refers to the number of studies retrieved in the search, 
regardless of relevance.  Because individual studies can be captured in multiple databases, they may be counted 
more than once in the number included. 
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Database: Search Terms: 

Article Type 
and Other 

Limits: Search Date 

No. Included
/ Total 

Retrieved* 
PubMed (((hypertension[MESH] OR 

hypertension[Text Word]) AND 
adverse[All Fields]) AND 
((aspirin[MESH] OR aspirin[Text 
Word]) OR (acetylsalicylic[All 
Fields] AND (acids[MESH] OR 
acid[Text Word])))) 

Randomized, 
controlled 
trial or 
Clinical Trial 
or Meta-
Analysis, All 
Adult: 19+ 
years, 
English, 
Human 

11/01/01 
to 

12/06/02 
1/1 

PubMed ((antihypertensive agents[MESH] 
OR antihypertensive[Text Word]) 
AND ((aspirin[MESH] OR 
aspirin[Text Word]) OR 
(acetylsalicylic[All Fields] AND 
(acids[MESH] OR acid[Text 
Word])))) 

Randomized, 
controlled 
trial or 
Clinical Trial 
or Meta-
Analysis, All 
Adult: 19+ 
years, 
English, 
Human 

11/01/01 
to 

12/06/02 
0 

Hypertension AND adverse AND 
(aspirin OR acetylsalicylic acid) 

 12/12/02 0 Pre-
Medline 

antihypertensive AND (aspirin 
OR acetylsalicylic acid) 

 12/12/02 0 

Hypertension AND adverse AND 
(aspirin OR acetylsalicylic acid) 

 2002 0 Medline 

antihypertensive AND (aspirin 
OR acetylsalicylic acid) 

 2002 0 

Cochrane 
Database Aspirin and hypertension  Systematic 

reviews 2005 1 

Meta-
analysis, 
English, 
Human 

12/6/02 - 
4/25/05 1 

PubMed Aspirin[MESH] AND 
Cardiovascular Diseases[MESH]  

Randomized 
Controlled 
Trial, 
English, 
Human 

12/6/02 - 
4/25/05 1 
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Database: Search Terms: 

Article Type 
and Other 

Limits: Search Date 

No. Included
/ Total 

Retrieved* 
Meta-
analysis, 
English, 
Human 

4/25/05 - 
03/20/07 2 

PubMed Aspirin[MESH] AND 
Cardiovascular Diseases[MESH]  

Randomized 
Controlled 
Trial, 
English, 
Human 

4/25/05 - 
03/20/07 1 
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Use of Antilipemic Therapy in Hypertensive Patients Taking 
Antihypertensive Medications 

Problem Formulation 

Clinical Question: Should antilipemic therapy be recommended for patients with 
hypertension receiving antihypertensive medication? 

Population:  Nonpregnant adults with hypertension who do not have diabetes, 
heart failure, renal insufficiency, or known coronary heart disease. 

Health Problem: Essential hypertension 

Health Intervention:  Statins 
 Vytorin (Ezetimide/simvastatin) 
 Gemfibrozil 

 Fibrates  
 No treatment 

Most Important 
Health Outcomes: 

 All-cause mortality 
 Cardiovascular mortality 
 Stroke 

 Nonfatal myocardial 
infarction 

 Heart failure 
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Search Strategy 
No appropriate Cochrane or Clinical Evidence Systematic Reviews were found on statin use in 
hypertensive patients.  PubMed was searched from 1965 to 03/07. 

Database: Search Terms: 
Article Type and 

Other Limits: 
Search 
Date 

No. Included
/ Total 

Retrieved* 
Systematic reviews 
(SR) 12/09/02 0/5 Cochrane 

Statins, hypertension, and blood 
pressure Controlled trials 

(CT) 12/09/02 0/7 

Clinical 
Evidence 

Statins, hypertension, and blood 
pressure 

Systematic reviews 
and RCTs June 2002 0/1 

Various combinations of MESH 
and Text Words: Hypertension, 
blood pressure, 
antihypertensives, HMG CoA 
reductase inhibitors, 
antilipemics, lipid lowering, 
cholesterol reduction, adverse 
events 

Meta-analysis, 
Randomized 
Controlled Trial, 
Adult, English, 
Human 

1965 - 
12/18/02 1/414 

Meta-analysis, 
English, Human 

12/6/02 - 
4/19/05 0/4 Hypertension AND 

Hydroxymethylglutaryl-CoA 
Reductase Inhibitors Randomized 

Controlled Trial, 
English, Human 

12/6/02 - 
4/19/05 1/44 

Meta-analysis, 
English, Human 

4/19/05 - 
03/20/07 1/1 Hypertension AND 

Hydroxymethylglutaryl-CoA 
Reductase Inhibitors Randomized 

Controlled Trial, 
English, Human 

4/19/05 - 
03/20/07 0/5 

Meta-analysis, 
English, Human 

4/19/05 - 
03/20/07 0/0 

PubMed 

Hypertension AND Vytorin, 
Ezetimibe, gemfibrozil, fibrates 

Randomized 
Controlled Trial, 
English, Human 

4/19/05 - 
03/20/07 0/0 

                                                 
* Note:  “No. Included” refers to studies that are relevant to the problem formulation and, therefore, are included 

in this analysis of the evidence.  “Total Retrieved” refers to the number of studies retrieved in the search, 
regardless of relevance.  Because individual studies can be captured in multiple databases, they may be counted 
more than once in the number included. 
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Appendix C 

Assessment of the Importance of Hypertension Control in 
Kaiser Permanente (KP) 
Joel Handler, MD, SCPMG and Paul Barrett, MD, MSPH, CMI 
September, 2007 
 
Summary:  In this analysis we estimate that modest improvements in identification, initiation 
of treatment and maintenance of long term control of  the Northern California (NCal) and 
Southern California (SCal) KP (herein after KP California) adult members with high blood 
pressure (hypertension) can prevent 1,324 strokes (CVAs) and 970 myocardial infarctions 
(MIs) over the next five years.  These results are based on numbers needed to treat (NNTs) of 63 
for CVAs and 86 for MIs, for all adults.  The NNT is 36 for the combined end-point of CVA 
plus MI for all adults.  Extending the NNTs for CVA and MI to the other KP Regions adds 
another 437 and 320, respectively, to the total benefits of controlling hypertension.  We also call 
attention to data from KP and major competitors that suggests that proactive planning is needed 
right now if we are to maintain the recent gains that KP California has made in controlling 
hypertension.   

Analysis of the appropriateness of applying published estimates of number 
needed to treat (NNT) to prevent selected cardiovascular outcomes 
In this paper we apply the results of a meta-analysis by Mulrow, et al. of the impact of 
successfully controlling hypertension1 to the combined membership of the Northern California 
(NCal) and Southern California (SCal) (KP California).  That study combined the results of 
many large, high quality, randomized clinical trials (RCTs) of antihypertensive agents to 
calculate the number needed to treat (NNT) to prevent one CVA or MI. 
 
Our analysis considers several issues that might invalidate the use of these NNTs in KP 
California, including demographics, the prevalence of hypertension in the KP population, a goal 
for the completeness of ascertainment of hypertensives, the current proportion of patients whose 
hypertension is under control and a goal for the proportion whose hypertension is under control 
under a successful population-based disease management program.   
 
Age demographics from the California KP hypertension registries are depicted in Table 1, the 
corresponding age-based NNTs from the Mulrow meta-analysis are seen in Table 2 and the 
calculation of KP NNTs in Table 3.  The actual KP NNTs could either be higher or lower than 
those of Mulrow, depending on a number of factors, including the KP mix of un- and under-
treated members relative to the mix of placebo-controlled vs. “usual-care-controlled” studies in 
Mulrow’s analysis.  We assume for the purposes of this analysis that those relative relationships 
are similar so that the NNTs need not be adjusted for use in KP on that account. 
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Another issue is the accuracy of blood pressure measurement in KP compared with that of the 
studies used by Mulrow.  The accuracy of blood pressure measurement in a high-quality RCT  
is clearly better than in a community practice, where the equipment and training of staff are 
variable.  This variability would certainly not improve the NNT in KP but it is hard to know how 
much it would increase it. 
 
A related issue is the validity of the NCal and SCal hypertension registries, since the 
determination of the degree of control of blood pressure in a population is dependent on the 
accuracy of the diagnosis.  An independent review of the NCal hypertension registry 
demonstrated a positive predictive value of 97.1% for patients labeled as hypertensive in the 
registry.2 Thus the validity of the registries is not a factor in our calculation of the benefits of 
controlling hypertension in KP California.   
 
The completeness of ascertainment of hypertension in KP California can be estimated from the 
number of hypertensives in the KP California hypertension registry, 1,191,722, and the total 
number of hypertensives in the population.  That number can be estimated by applying the 
prevalence of hypertension in American adults from 2004 NHANES data, 29.3%, to the KP 
California adult population.3  Using this denominator yields ascertainment of hypertension of 
84.4% and 83.8% for NCal and SCal, respectively, for a combined average of 84.1%.   
 
The degree of control of hypertension is a critical variable.  Treatment trials usually differ from 
the community setting in two important ways: (1) the patients are more highly motivated to 
follow treatment protocols; (2) the intensity of monitoring and support of patient adherence,  
e.g., by means of monthly medication “up-titrations” of three or more drugs, is higher.  Patient 
motivation may not be as large a factor as once thought because recent studies have shown that 
patient motivation has far less effect on medication adherence and control than physician factors 
and therapeutic inertia.4-10  By putting treatment of hypertension under a population-based 
management system, KP is addressing the issue of therapeutic inertia.  And, while the frequency 
and method of monitoring blood pressure in KP is variable, newer KP guidelines do involve the 
use of three or four drugs, beginning with a combination product to reduce pill burden.  Thus 
there are significant similarities between the treatment of hypertension in KP and in treatment 
trials.  Therefore it is not surprising to see HEDIS blood pressure control rates of 73.5% and 
74.9% in NCal and SCal, respectively, compared with blood pressure control rates of 65% to 
70% in treatment trials.  Consequently, while the degree of control for clinical trials and the KP 
membership are probably not fully comparable, the KP HEDIS results suggest that Mulrow’s 
NNT need not be adjusted upward significantly to account for any hypothetical loss of 
effectiveness in translating the results of treatment trials into KP practice.   
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Finally, one must confront the issue of turnover in the membership, which will dilute the benefit 
of the control of hypertension within the KP membership.  However, while the turnover in the 
membership < 65 years of age is significant, the turnover in the Medicare membership (mostly 
over age 65) is quite low.  Using this relationship as a proxy for the relative turnover in the under 
60 and 60 and older KP California membership and accounting for the fact that about 80% of the 
MIs and CVAs prevented occur in the 60 and over membership (data not shown), we believe that 
turnover will have only a modest effect on our calculations.  Therefore we have done no formal 
adjustment to account for it. 
 
In summary, while Mulrow’s NNTs are probably not directly applicable to KP California, we 
believe that they are a reasonable approximation of what can be achieved in KP California.   

Calculation of the MIs and CVAs prevented by small improvements in the 
identification, initiation of treatment and maintenance of control of blood 
pressure in KP California hypertensives  
The key measures of the success of a program to prevent the effects of hypertension are the 
proportion of the population that is identified and followed, e.g., through enrollment in a registry 
and population-based care program, the proportion of those hypertensives whose blood pressure 
is brought under control and the proportion that are under long term, stable control 
(maintenance).  
 
We estimated, above, that 84.1% of hypertensives in KP California have already been identified.  
Based on this level of performance, we estimate that a goal of 85% to 90% ascertainment is 
reasonable.   
 
In the hypertension treatment trials included in Mulrow’s study a mean comparative blood 
pressure reduction of 10 to 12 / 4 to 5 mm Hg compared with usual therapy resulted in control 
rate of about 65%.  The southeastern state region American Society of Hypertension (ASH) goal 
control rate is 70%.11  The ALLHAT treatment trial site at South Bay in SCal achieved a control 
rate of 80% for 250 patients and received an award from the ALLHAT investigators for best 
control rate.12  Northern Cal KP achieved a HEDIS 2007 Medicare control rate of 81%.12  The 
90th percentile national HEDIS hypertension control rate for the Commercial population is 
68.13%.12  Combination drug treatment for hypertension, as recommended in the KP National 
Hypertension Guidelines, appears to be an important factor leading to highest echelon control 
rates.  Recently reported interim results of the first large combination drug treatment trial, 
ACCOMPLISH, showed total trial control of 76%, with the United States centers reporting 80% 
control.13  Therefore, a KP program hypertension control rate goal of 75 to 80% is reasonable. 
 
Now, taking the current KP California performance as the baseline, and assuming modest 
improvements toward these goals we can apply Mulrow’s NNTs to KP California.  Doing so, 
and assuming a 5% absolute increase in the degree of hypertension control, to 78.5% in NCal 
and 79.9% in SCal, maintained over the next five years, yields estimates of 693 MIs and 946 
CVAs that could be prevented.  If, in addition, just 2% more hypertensives in KP California were 
identified and treated with the same degree of control, another 277 MIs and 378 CVAs could be 
prevented for a grand total of 970 MIs and 1324 CVAs prevented.   
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Finally, we consider the long term maintenance of blood pressure control in large systems of 
care.  Maintenance of hypertension control for at least five years is necessary for the NNTs from 
Mulrow, et al. to become applicable, and maintenance of high control rates has proven difficult 
as seen in Figure 1.  For example, the HEDIS 2004 KP Mid-Atlantic States hypertension control 
rate of 78.8% is compared with its HEDIS 2007 control rate of 65.1%.  The HEDIS 2004 
California Blue Cross hypertension control rate of 75% is compared with the HEDIS 2007 
control rate of 60.0%.  Analysis thus far suggests that programs and recommendations have not 
changed to account for these downturns, and that the causes, though multifactorial, may at least 
partially be explained by shifting attention, priorities, and resources.  A natural consequence of 
the competitive environment where health plans are competing to achieve HEDIS superiority is 
to shift administrative attention from a successful HEDIS area to a less successful HEDIS area.  
Initiative fatigue at the primary care level is another consideration.  Our challenge in KP, 
especially in the California Regions, which have just reached their highest levels of control, is to 
maintain the recent high level of performance, even as Regional priorities move on to other areas 
of underperformance. 

Calculation of the impact of a similar degree of control of Hypertension in 
Regions Outside California 
The first question in attempting to apply this approach to the Regions outside of California 
(ROC) is “Are the KP California hypertension registry patients comparable to those in Regions 
outside of California?”  We know that the proportion of Regional membership who are over  
65 years old is comparable in several of those Regions, e.g., Northwest, Ohio and Colorado.  
Thus the population with hypertension should be similar to that of the California Regions.  We 
will assume this for the purposes of this discussion, pending gathering information about  
the hypertension registries in the ROC. 
 
Without the registry information from the ROC we cannot estimate the ascertainment of 
hypertensives, so we are not able to calculate any projected reduction in MIs and CVAs due to an 
increase in ascertainment. 
 
For the KP program containing approximately 6 million adult members nationwide, there is an 
expected hypertension prevalence of 1,750,000 members, or 550,000 more than in KP 
California.  The control rate for the ROC in 2007 ranged from 56.9% to 65.7% and was higher 
than that by at least 8% in the recent past in all but one of them.  Therefore, it is reasonable to 
assume that they, too, could increase their rate of control by at least 5%.  Using the MI NNT of 
86 and the CVA NNT of 63, expected MIs and CVAs prevented by five years of a 5% increase 
in hypertension control are 320 and 437, respectively.  This would bring the total for the entire 
KP population to 1290 and 1761 for MI and CVA, respectively. 
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In summary we have justified using the NNTs from a high quality meta-analysis in the KP 
California population and in the ROC and made modest assumptions about potential improve-
ments in care in KP California and KP Programwide to calculate the potential benefit in the 
prevention of two of the major outcomes caused by hypertension, MI and CVA.  We have also 
highlighted the instability of increases in the quality of the care of hypertension in KP ROC and 
in other large national HMOs and emphasized the importance of maintaining the gains, 
especially in KP California where their highest rates of control of hypertension have been 
achieved in the past two years.   
 

Table 1:  Demographics of 2007 Q2 California KP Hypertension Registries, age 18 
and over. 

Hypertension Registries  

NCal SCal Total 
< Age 60  245,756 (40.9%)  261,517 (44.3%)  507,273 (42.6%) 
≥ Age 60  355,523 (59.1%)  328,926 (55.7%)  684,449 (57.4%) 

All Adults  601,279 (100.0%)  590,443 (100.0%)  1,191,722 (100.0%) 
 

Table 2:  Mulrow, et al. meta-analysis number needed to treat (NNT)s for 5 years 
for the outcomes myocardial infarction (MI) and stroke (CVA). 

Mulrow, et al. NNT < Age 60 NNT ≥ Age 60 
MI 184 61 

CVA 168 43 
 

Table 3.  Calculation of age-adjusted NNT for 5 years for KP membership with 
Hypertension for the outcomes myocardial infarction (MI) and stroke (CVA). 

 
Pop’n 
< 60 

NNT
< 60 

Cases 
Prevented 

< 60 
Pop’n 
≥ 60 

NNT
≥ 60 

Cases 
Prevented
≥ 60 

Total 
Cases 

Prevented 
Total 
Pop’n 

Age- 
Adj’d
NNT

MI 507273 184 2757 684449 61 11220 13795 1,191,722 86 
CVA 507273 168 3019 684449 43 15917 18936 1,191,722 63 
CVA 
+ MI 507273 88 5776 684449 25 27137 32731* 1,191,722 36 

 
 
 
 
 
 

                                                 
* The value for this cell as a row total is 32913, rather than 32731, because of the rounding that is inherent in 

calculating NNTs.  The age-adjusted NNT is 36 either way. 
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Center for Healthcare Analytics - HEDIS

Please note that the measure specification changes in 2007 to expand the age band to 18-85, define adequate control as <140/90, and determine representative blood pressure, 
make results for this measure not trendable to prior years' results.

Controlling High Blood Pressure - KP Programwide
Commercial HEDIS

40.0%
45.0%
50.0%
55.0%
60.0%
65.0%
70.0%
75.0%
80.0%

HEDIS 2004
Rate

HEDIS 2005
Rate

HEDIS 2006
Rate

HEDIS 2007
Rate

NCR
SCR
CO
GA
HI
MAS
NW
OH

HTN 
Commercial

HEDIS 
2004 Rate

HEDIS 
2005 Rate

HEDIS 
2006 Rate

HEDIS 
2007 Rate

NCR 52.3% 56.8% 76.27% 73.52%
SCR 46.5% 56.0% 72.51% 74.93%
CO 74.7% 70.3% 65.80% 65.69%
GA 51.6% 54.5% 56.45% 63.61%
HI 63.5% 71.3% 71.29% 57.73%
MAS 78.8% 73.3% 76.83% 65.09%
NW 66.7% 64.2% 66.42% 58.59%
OH 58.4% 57.4% 64.96% 56.93%

NCQA National 90th Percentile for 2007 68.13%

Controlling High Blood Pressure
California Kaiser and Competitors

Commercial HEDIS

40.0%
45.0%
50.0%
55.0%
60.0%
65.0%
70.0%
75.0%
80.0%

HEDIS 2004
Rate

HEDIS 2005
Rate

HEDIS 2006
Rate

HEDIS 2007
Rate

NCR

SCR
Atena

Blue Cross

Blue Shield
CIGNA

Health Net
Pacificare

KP CA 
Competitor

HEDIS 
2004 Rate

HEDIS 
2005 Rate

HEDIS 
2006 Rate

HEDIS 
2007 Rate

NCR 52.3% 56.8% 76.27% 73.52%
SCR 46.5% 56.0% 72.51% 74.93%
Atena 72% 72% 65% 61%
Blue Cross 75% 75% 67% 60%
Blue Shield 69% 67% 63% 59%
CIGNA 77% 77% 62% 64%
Health Net 71% 71% 63% 62%
Pacificare 72% 68% 68% 54%

Table 4.  Calculation of the number of MIs and CVAs prevented by a 5% absolute 
increase in the degree of control of Hypertension in KP California. 

Region 
Hypertensives  

newly controlled 
MI’s  

prevented 
CVA’s  

prevented 
N California 30,064 350 477 
S California 29,522 343 469 

Total 59,586 693 946 
 

Figure 1: HEDIS Commercial hypertension control trending 2004-2007 showing 
KP Regional comparisons (top graph), and California health plan competitors 
(bottom graph) depicting decline in the HEDIS 2004-2005 top performers as KP 
has improved. 
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