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Diagnosing and Treating Hypertension (High Blood Pressure)

Flowchart Notes

1. Screening and Identification of Elevated Blood Pressure Greater
Than or Equal to 140/90 OR Greater Than or Equal to 130/80 in
Patients with Diabetes, Chronic Kidney Disease (gradual and
progressive loss of the kidney's ability to function), Heart Failure,
or CAD

Refer to the ICSI Health Care Guideline for Patients and Families: Preventive Services for Adults for recom-
mended blood pressure (BP) levels and screening intervals.

2. Confirm Elevated Blood Pressure

A high blood pressure reading should be confrmed with two follow-up visits that include at least two blood
pressure readings at each visit. The importance of confrming blood pressure at return visits cannot be over-
emphasized to the person with a high blood pressure reading.

The class of high blood pressure should be identifed. Refer to Tables 2 and 3 for blood pressure classifca-
tions and follow-up recommendations.

Always use a standard measuring technique for taking blood pressure readings (see Appendix A, "Standards
for Blood Pressure Measurement').

Table 1

JNC 7 Classification of Blood Pressure for Adults Aged 18 Years and Older*

Blood pressure, mmHg

Category Systolic (mmHg) Diastolic (mmHg)

Normal** Less than 120 and Less than 80

Prehypertension 120-139 or 80-89

Hypertension***

Stage 1 140-159 or 90-99

Stage 2 Greater than or or Greater than or equal to 100
equal to 160

* Not taking antihypertensive drugs and not acutely ill. When systolic and diastolic pressure fall into different
categories, the higher category should be selected to classify the individual’s blood pressure status. [Isolated systolic
hypertension (ISH) is defined as SBP greater than or equal to 140 mmHg and DBP less than 90 mmHg and staged
appropriately (e.g., 170/82 mmHg is defined as Stage 2 ISH).] In addition to classifying stages of hypertension on the
basis of average blood pressure levels, clinicians should specify presence or absence of target organ disease and
additional risk factors. This information is important for risk assessment and treatment. (See JNC 7 Table 6.)

** Optimal blood pressure with respect to cardiovascular risk is SBP less than 120 mmHg and DBP less than
80 mmHg. However, unusually low readings should be evaluated for clinical significance.

*** Based on the average of two or more readings taken at each of two or more visits after an initial screening.

www.icsi.org

Institute for Clinical Systems Improvement 3



Flowchart Notes Diagnosing and Treating Hypertension (High Blood Pressure)

Table 2

Recommendations for follow-up based on initial blood pressure measurements for adults
without acute end organ damage

Initial Blood Pressure, mmHg* Follow-Up Recommendedt

Normal Recheck in two years

Prehypertension Recheck in one yeartt

Stage 1 hypertension Confirm within two monthstt

Stage 2 hypertension Evaluate or refer to source of care within one month. For those

with high pressures (e.g., greater than 180/110 mmHg), evaluate
and treat immediately or within one week depending on clinical
situation and complications.

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

(e.g., 160/86 mmHg should be evaluated or referred to source of care within one month).

1 Modify the scheduling or follow-up according to reliable information about past BP measurements, other
cardiovascular risk factors, or target organ disease.

11 Provide advice about lifestyle modifications (see Annotation 6, “Lifestyle Changes +/- Drug Therapy”)

3. Complete Initial Assessment: Evaluate, Accurately Stage and
Complete Risk Assessment

Determine if the person has primary or secondary high blood pressure, disease in major organs such as lungs
or kidneys or cardiovascular (heart and blood vessels) risk factors (risk assessment).

A. Determine Blood Pressure Stage

When systolic and diastolic pressures fall into different stages, the higher stage should be selected for clas-
sifying the individual's blood pressure status.

Blood Pressure Stages Systolic Diastolic
Pre-hypertension 120-139 or 80-89
Stage 1 hypertension 140-159 or 90-99
Stage 2 hyertension > 160 or >100

B. Risk Assessment

The risk for cardiovascular disease in people with high blood pressure by blood pressure stage, the
presence or absence of major organ damage, and other risk factors such as smoking, dyslipidemia (high
cholesterol and/or triglyceride levels), and diabetes (high blood sugar). A point score approach for
estimating cardiovascular disease risk can also be used. See Appendix B, "10 Year CVD Risk Calculator
(Risk Assessment).” Risk factors are identifed during a routine evaluation of the individual (for example,
medical history, physical exam, laboratory studies). These risk factors may increase the likelihood of
later development of the modify the risk for subsequent cardiovascular disease.

Based on risk factors, major organ disease, and blood pressure stage, the individual's risk classifcation
can be determined (as seen in JINC 7). This information is directly linked to treatment and treatment
goals. From these fndings, an assessment of absolute risk can be made. Tables, formulas, computer
software programs, and web sites also are available for calculating cardiovascular risk in individuals.

Obesity and physical inactivity are also predictors of cardiovascular disease and interact with other risk
factors, but they are of less signifcance when selecting initial therapy.

www.icsi.org
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Flowchart Notes Diagnosing and Treating Hypertension (High Blood Pressure)

JNC 7 Cardiovascular Risk Factors

Major risk factors

Hypertension

Age (older than 55 for men, 65 for women)®

Diabetes mellitus”

Elevated LDL (or total) cholesterol or low HDL cholesterol”
Estimated GFR less than 60 mL/min

Family history of premature cardiovascular disease (men aged less than 55 or
women aged less than 65)

Microalbuminuria
Obesity” (body mass index greater than or equal to 30 kg/m?)
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

GFR indicates glomerular filtration rate.

* Components of the metabolic syndrome. Reduced HDL and elevated
triglycerides are components of the metabolic syndrome. Abdominal obesity is
also a component of metabolic syndrome.

¥ Increased risk begins at approximately 55 and 65 for men and women,
respectively. Adult Treatment Panel III used earlier age cutpoints to suggest the
need for earlier action.

C. Medical History

The individual's medical history should focus on lifestyle choices that affect blood pressure; for example:
excess body weight, consumption of salty and high-fat foods, inadequate exercise levels, alcohol
consumption, tobacco use, and lifestyle stress.

Assess all medications being used, including prescription, over-the-counter drugs, herbal supplements,
and illicitdrugs. Many of these substances may temporarily raise blood pressure and/or adversely affect
control of blood pressure levels.

Document family history of high blood pressure, cardiovascular (heart and blood vessels) disease,
cerebrovascular (brain and blood vessels) disease, diabetes (high blood sugar), and dyslipidemia (high
cholesterol and/or triglyceride levels).

Identify possible symptoms of major organ disease and secondary high blood pressure.

www.icsi.org
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Flowchart Notes Diagnosing and Treating Hypertension (High Blood Pressure)

D. Physical Examination
The initial physical examination should include the following:

e Two or more blood pressure measurements. The individual should be measured when seated and
after standing for at least two minutes. Use a standard blood pressure measuring technique. (See
Appendix A, "Standards for Blood Pressure Measurement.")

» Verifcation in the contralateral arm (arm on opposite side); if values are different, the higher value
should be used.

*  Measurement of height, weight, and waistline.

»  Funduscopic examination (view of interior of eyeball) for hypertensive retinopathy (disease of the
retina), for example:

- Avrteriolar (tiny artery) narrowing

- Focal (localized) arteriolar (tiny artery) constrictions

- Arteriovenous (both artery and vein) crossing changes
- Hemorrhages (excessive bleeding)

- Exudates (fluid excretions from injury or inflammation)
- Disc edema (build-up of excess fluid)

» Examination of the neck for carotid bruits (abnormal sounds), distended (swollen) veins, or an
enlarged thyroid gland.

»  Examination of the heart for abnormal rate and rhythm, increased size, precordial heave (lifting sensa-
tion in the sternum), clicks (slight, sharp sounds), murmurs, and third and fourth heart sounds.

»  Examination of the lungs for rales (crackles) and evidence of bronchospasm (contraction of bron-
chial muscle).

»  Examination of the abdomen for bruits (abnormal sounds), enlarged kidneys, masses, and abnormal
aortic pulsation (throbbing).

» Examination of the extremities for diminished or absent peripheral arterial (arteries in the arms
and legs) pulsations, bruits (abnormal sounds), and edema (build-up of excess fluid).

* Neurological (related to the nervous system) assessment.
E. Laboratory Studies

Initial laboratory studies should include ECG (electrocardiogram - tracing of heart beats), urinalysis,
blood glucose (blood sugar), hematocrit (the percentage of red blood cells to plasma) serum sodium,
potassium, creatinine (protein produced by muscle) or estimated or measured GFR (glomerular Fltra-
tion rate) (measures kidney function), calcium, and lipid profle. Additional laboratory and diagnostic
studies may be needed or required in individuals with suspected secondary high blood pressure and/or
evidence of major organ disease. Some of these tests help to identify major organ disease and possible
causes of high blood pressure. Others relate to cardiovascular (heart and blood vessels) risk factors or
provide baseline values for assessing biochemical effects of drug therapy.

The health care provider may order additional tests based on clinical fndings. These may include
but are not limited to CBC (complete blood count), chest x-ray, uric acid (a product in the blood from
metabolism), urine microalbumin (protein in the urine), and blood calcium (calcium in the blood).

www.icsi.org
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Flowchart Notes Diagnosing and Treating Hypertension (High Blood Pressure)

4. Is Secondary Cause Suspected?
Suspect secondary hypertension (high blood pressure) in patients who have:

¢ An abrupt onset of symptomatic high blood pressure,
»  Stage 2 hypertension,
e Hypertensive crisis (emergency related to high blood pressure),
e Sudden loss of blood pressure control after many years of stability on drug therapy,
¢ Drug-resistant high blood pressure,
< No family history of high blood pressure.
Differential diagnosis of secondary high blood pressure includes:
» Chronic kidney disease (gradual and progressive loss of the kidney's ability to function)
*  Thyroid and parathyroid disease
e Drugs (prescription, over-the-counter herbal supplements, illicit drugs)
»  Excessive alcohol use
»  Obstructive sleep apnea (disorder characterized by brief interruptions of breathing during sleep)
e Primary aldosteronism (excessive secretion of the hormone aldosterone)
* Renovascular (related to blood vessels in the kidney) disease

¢ Pheochromocytoma (tumor of the adrenal gland)

¢ Cushing's syndrome (when the body produces too much hormone, particularly corticosteroids or
cortisol)

«  Aortic coarctation (constriction)
¢ Obesity (excessive body weight)

Follow recommendations for other diagnostic procedures. Choose and perform additional testing carefully
to avoid the need for repeat studies. This may require discussion with or referral to a specialist.

5. Order Additional Work-Up/Consider Referral

Consider appropriate referral or additional work-up if secondary high blood pressure is identifed or
suspected.

6. Lifestyle Changes +/- Drug Therapy

Clinical studies have shown that lifestyle changes can be as effective as drug therapy in lowering blood
pressure levels. Lifestyle changes are most successful when the patient and a multidisciplinary health care
team work together. Team members may vary by clinical setting, but they should all focus on behavior
changes such as better nutrition, exercise, and smoking cessation. Lifestyle changes should be reviewed
and re-emphasized at least once a year.

www.icsi.org
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Flowchart Notes Diagnosing and Treating Hypertension (High Blood Pressure)

Table 3. Lifestyle Modifications to Prevent and Manage Hypertension® (high blood pressure)

Modification Recommendation Approximate SBP Reduction
(Range)*
Weight reduction Maintain normal body weight 5-20 mmHg/10 kg
(body mass index 18.5-24.9
kg/m?).
Adopt DASH eating plan Consume a diet rich in fruits, 8-14 mmHg

vegetables, and low-fat dairy
products with a reduced content
of saturated and total fat.

Dietary sodium reduction Reduce dietary sodium intake to  2-8 mmHg
no more than 100 mmol per day
(2.4 g sodium or 6 g sodium
chloride).

Physical activity Engage in regular aerobic 4-9 mmHg
physical activity such as brisk
walking (at least 30-45 minutes
per day, most days of the week).

Moderation of alcohol Limit consumption to no more 2-4 mmHg
consumption than 2 drinks (e.g., 24 oz. beer,

10 oz. wine, or 3 oz. 80 proof

whiskey) per day in most men

and to no more than 1 drink per

day in women and lighter-

weight persons.

DASH indicates Dietary Approaches to Stop Hypertension
“For overall cardiovascular risk reduction, stop smoking.

¥ The effects of implementing these modifications are dose- and time-dependent and could be greater for some
individuals.

Avoiding Tobacco

Ambulatory blood pressure monitoring has suggested that nicotine may increase blood pressure and could
account for some degree of blood pressure lability (instability). In addition, it is a major risk factor for
atherosclerotic (abnormal thickening and hardening of the arterial walls) cardiovascular disease. At each
visit, determine tobacco use and follow ICSI's Tobacco Use Prevention and Cessation guideline.

Relaxation and Stress Management

Although studies have not demonstrated a signifcant long-term effect of relaxation methods on blood pres-
sure reduction, relaxation therapy may enhance an individual's quality of life and may have independent
effects on lowering the risk of cardiovascular (heart and blood vessels) disease.

Drug Therapy

Athiazide-type diuretic (medication that pulls out excess body fluid) should be considered as initial therapy
in most people with high blood pressure. Diuretics have been shown to be as good or superior to other
classes of drugs in preventing cardiovascular morbidity (disease) and mortality (death) and are inexpensive.
Thiazide-type diuretics are especially useful for individuals age 55 or older with high blood pressure and
additional risk factors for cardiovascular (heart and blood vessels) disease. These drugs also are useful for
individuals age 60 or older with isolated systolic high blood pressure.

www.icsi.org
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Flowchart Notes Diagnosing and Treating Hypertension (High Blood Pressure)

In patients for whom diuretics are contraindicated (not recommended) or poorly tolerated, use of a beta-
blocker, angiotensin-converting enzyme inhibitor, angiotensin receptor blocker, or calcium antagonist (medi-
cations used to treat high blood pressure and heart disease) is appropriate. Long-acting dihydropyridine
calcium antagonists have been shown to be effective for individuals age 60 or older with isolated systolic
high blood pressure.

Other medical conditions that are present may also justify the use of one of these classes of drugs. An
example is the use of an angiotensin-converting enzyme (ACE) inhibitor in a patient with congestive heart
failure or diabetic nephropathy (kidney disease). Other classes of drugs should be reserved for special situ-
ations or as additional therapy.

Many people will require more than one drug for blood pressure control. A combination of drugs that include
a diuretic (drugs that pull out excess body fluids) are often effective, lessen the risk for side effects (by using
of low doses of each drug), and enhance patient compliance with a simpler treatment program.

Other considerations when selecting initial drug therapy include age, race, cost, drug interactions, side
effects, and quality-of-life issues. In general, diuretics (drugs that pull out excess body fluids) and calcium
channel blocks appear to be more effective as an initial treatment of hypertension (high blood pressure) of
African Americans.

The lowest recommended dose of the chosen drug should be used initially. If tolerated, the dose can be
increased or additional medications can be added to achieve the blood pressure goal.

7. Blood Pressure at Goal?

Blood pressure goals vary depending on other medical conditions that are present and how blood pressure
measurements are taken. The table below provides guidelines for blood pressure goals.

Less than 90 mmHg diastolic

Category BP Goals in Health Care BP Goals Outside Health
Provider’s Office Care Provider’s Office
All adults Less than 140 mmHg systolic; | Less than 135 mmHg systolic;

Less than 85 mmHg diastolic

People with history of heart
failure

Less than 130 mmHg systolic;
Less than 80 mmHg diastolic

People with renal (kidney)
dysfunction and 24-hour protein
excretion of 1 gram or greater

Less than 130 mmHg systolic;
Less than 80 mmHg diastolic

People with diabetes

Less than 130 mmHg systolic

Less than 80 mmHg diastolic

Patients Age 60 and Older

Blood pressure goals vary for people age 60 or older who have isolated systolic high blood pressure with
markedly increased systolic blood pressure levels before treatment. Systolic high blood pressure is a risk
factor for cardiovascular disease (heart and blood vessels) in this group. For these individuals, it may not
be possible to lower systolic blood pressure to less than 140 mmHg. An interim goal of 160 mmHg or what
can be obtained with optimal doses of three anti-high blood pressure drugs is reasonable. As systolic blood
pressure is lowered, however, diastolic blood pressure should not go below 65 mmHg.

Drug treatment has been shown to reduce cardiovascular morbidity (disease) and mortality (death) in people
age 60 and older who have Stage 1 or 2 systolic high blood pressure.

www.icsi.org
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Flowchart Notes Diagnosing and Treating Hypertension (High Blood Pressure)

8. Change Treatment
Fewer than 50% of patients with stage 1 hypertension will be controlled with a single drug.

If blood pressure goals are not met, the health care provider has three options for subsequent therapy:
* Increase the dose of the initial drug to maximum levels.
e Substitute a drug from another class.
¢ Add a second drug from another class.
Individualized drug selection is based on several principles:
« If the initial response to one drug is adequate, continue the same drug.
» If the response is better with one drug, increase the dose or add a second drug of a different class.
« If there is little response, substitute another single drug from a different class.
»  Consider low-dose diuretic use early or as a frst addition.

» Consider loop diuretic drugs instead of thiazide or thiazide-like diuretics when creatinine (a test
that evaluates kidney function) is greater than 2.0 mg.

* Do not combine two drugs of the same class.
»  The use of combination drugs can be effective.

For most patients, two or more drugs in combination may be needed to reach hypertension goals. This is
especially true for patients with hypertension goals focused on the low end or patients with chronic renal
failure (gradual and progressive loss of the kidney's ability to function).

9. Blood Pressure at Goal?

If, at this point, an acceptable blood pressure goal has not been achieved, several issues should be addressed
or revisited. These include the individual's adherence with appropriate lifestyle changes, consistent use of
prescribed drugs, and tolerance of treatments. It is estimated that 50% of patients are non-compliant with
taking prescribed medications. This number is slightly higher for elderly and adolescent patients. There is
no simple test to accurately measure adherence, but some practical methods include: asking the individual
about missed doses, watching treatment response, and tracking missed appointments. Although people
will generally overestimate their compliance simply asking the question will help identify up to 50% of
low-adherence individuals.

Some substances can interfere with high blood pressure drug therapy, including:
* Non-steroidal anti-infammatory drugs (non-steroid pain medication)
»  Oral contraceptives (birth control pills)
»  Sympathomimetics (appetite suppressants)
» Antidepressants (medication for depression)
»  Glucocorticoids (anti-inflammatory medication to treat arthritis)
» Nasal decongestants
» Licorice-containing substances (e.g., chewing tobacco)
» Cocaine
*  Cyclosporine (drug used to prevent rejection of transplant organs)

»  Erythropoietin (drugs used to treat anemia - low number of red blood cells) o
www.icsi.org
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Flowchart Notes Diagnosing and Treating Hypertension (High Blood Pressure)

Intermittent use of alcohol, particularly in alcoholics who are binge drinkers, may cause diffculties with
widely Fuctuating blood pressure readings.

Non-specifc symptoms such as fatigue, lightheadedness, or confusion may be due to an acute decline in
blood pressure and may resolve within four to six weeks while continuing the drug. Other minor drug-related
symptoms unrelated to blood pressure changes may also resolve in time without discontinuing the drug.

Non-offce standardized blood pressure measurement is useful in monitoring desirable to monitor blood
pressure levels and also helps to assess "white coat" syndrome (elevated blood pressure due to fear of going
to the doctor).

10. Resistant Hypertension?

An individual has resistant high blood pressure when blood pressure goals are not met despite adherence
with a triple-drug regimen.

The drug regimen should include a diuretic (drug that pulls out excess body fluids) (Tenormin) in addition
to near-maximum doses of two of the following classes of drugs:

» Beta-blocker or other anti-adrenergic agent - a few examples include atenolol [Tenormin®], meto-
prolol [Toprol®, Lopressor®], carvedilol [Coreg®]

» Direct vasodilator — a couple of examples include chlorthalidone, HCTZ

»  Calcium channel-blocker — a few examples include amlodipine [Norvasc®], diltiazem [Cardizem®,
Dilacor®, Tiazac®], verapamil [Calan®]

» ACE inhibitor — a few examples include captopril [Capoten®], enalopril [Vasotec®], lisinopril
[Zestril®, Prinivil®]

»  Angiogension receptor blocker — a few examples include irbesartan [Avapro®], losartan [Cozaar®],
valsartan [Diovan®]

Several causes of resistant blood pressure may be present:
» Improper blood pressure measurement (over inflation of the cuff)

»  Pseudohypertension (a condition where high blood pressure is due to the loss of elasticizing of
arteries)

»  Clinic or white coat high blood pressure
» Failure to receive adequate doses of medication (may be reluctance by patient or practitioner)
» Inadequate diuretic (drugs that pull out excess body fluids) therapy

» Drug interactions

11. Hypertension Consult

Consider consultation with a specialist if a person's blood pressure is not controlled on two drugs or if
secondary high blood pressure is suspected. All people with high blood pressure that is not controlled with
three drugs should be referred to a specialist.

12. Hypertension Continuing Care

Once high blood pressure is controlled, the person should be seen usually 3-6 month intervals by a health
care provider to assess adherence, satisfaction, and any changes in major organ status. Lifestyle changes
should be reviewed, re-emphasized, and documented once a year. Individuals should monitor blood pressure

more frequently with home monitoring or with testing by other allied health professionals. o
www.icsi.org
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Flowchart Notes Diagnosing and Treating Hypertension (High Blood Pressure)

At follow-up visits, history and physical exams should be performed to identify any high blood pressure-
related major organ damage and symptoms of common co-morbidities (other diseases).

The dosage or number of anti-high blood pressure drugs may be lowered if:
e Lifestyle changes are maintained.
¢ The high blood pressure is uncomplicated and well controlled.

¢ Blood pressure has been maintained and documented for at least one year.

www.icsi.org
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Diagnosing and Treating Hypertension (High Blood Pressure)

Appendix A — Standards for Blood Pressure (BP)

Measurement

Accurate, reproducible measurement tools and techniques are important to correctly classify blood pressure. Inconsistencies
may result from using defective equipment and non-standard techniques. Each medical facility should conduct training
sessions to make sure that staff are using the same tools and techniques.

Review the following steps and rationale. These standards are consistent with AHA (American Heart Association) and
NHLBI (National Heart, Lung and Blood Institute) recommendations.

FOR BEST BLOOD PRESSURE MANAGEMENTS:

REASON:

The patient should avoid eating, smoking, caffeine, exercise,
and drinking alcohol one-half to one hour before BP measure-
ment.

Have the patient sit quietly with both feet fat on the foor and
back supported prior to measurement.

No clothing should be between the blood pressure cuff and the
arm. Place the center of the cuff's bladder (inflatable bag) over
the brachial artery (artery in the upper arm) on the upper arm.

For subsequent BP readings, use the same arm. Record arm
and cuff size used.

The patient's arm should be supported or allowed to rest on
a solid surface so the inner aspect of the bend of the elbow is
level with the heart.

Readings will vary after exercise, eating, smoking, drinking
alcohol, or having caffeine (e.g., differences can range 5-15
mmHg within 15 minutes of having 150 mg caffeine).

Any change in posture or activity causes BP to change.

Extra noise from the bell of the stethoscope rubbing against
clothing could cause a false BP reading. Failure to center the
cuff can result in a falsely high reading.

Using the same arm provides consistency and easier compari-
sons.

The difference between lower and higher positions of the arm
can cause differences in measurements of as much as 10 mmHg
systolic and diastolic. For every cm the cuff sits above or
below heart level, the BP varies by 0.8 mmHg. If the patient's
arm is tense, measurement can vary as much as to 15 mmHg
(systolic more than diastolic.)

www.icsi.org
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Appendix A -
Standards for Blood Pressure Measurement

Diagnosing and Treating Hypertension
(High Blood Pressure)

TAKING AN INITIAL MEASUREMENT:

REASON:

Secure the cuff evenly and snugly around the arm, 1 to 1-1/2
inches above the antecubital space (at the elbow). Center the
bladder (inflatable bag) over the brachial artery (artery in the
upper arm).

Initially perform a palpatory (by touch) estimate of systolic
pressure (the heart beating). Wait 15-30 seconds before taking
the auscultatory (by sound) reading.

Infate the cuff quickly to 30 mmHg above the palpatory (by
touch) blood pressure.

Defate bladder at 2-3 mmHg per second.

Record the frst of at least two consecutive sounds as the
systolic. Diastolic (the heart at rest) is identifed by the last
sound heard. If BP is normal (systolic less than 140 and
diastolic less than 90), inform the patient.

Helpful hint: If the tones are diffcult to hear, confrm brachial
artery (artery in the upper arm) location by palpation (by
touch); then elevate arm for 15 seconds to drain the veins. With
arm still overhead, infate the cuff to 60 mmHg above palpatory
BP. Then lower arm and repeat auscultation (by sound).

CONFIRMING INITIAL ELEVATION:

A loose BP cuff may balloon in the center, decreasing the
effective width of the cuff. Since pressure transmitted through
larger tissue bulk requires more external pressure to compress
the underlying artery, a falsely higher lever of systolic and
diastolic pressure may be heard.

This step provides knowledge of the range of the systolic pres-

sure. An auscultatory gap (absence of sound) for 20-40 mmHg
occurs in 5% of people with high BP. The estimate will help to
avoid incorrectly recording the systolic below the gap.

Inflating the cuff too high can cause pain and result in a falsely
high reading.

If the pressure is released too quickly, you could record the
systolic blood pressure falsely low as the first systolic tap is
missed and the diastolic falsely high. If you deflate too slowly,
you could record the diastolic falsely high.

The last sound heard is easier than muffling for observers to accurately
record. In some patients, for example, children or pregnant women,
sounds are heard to near 0. In these cases, record both muffling and

0, e.g. 150/80/0. The muffling value is then considered the diastolic
pressure.

REASON:

If BP is elevated and the patient had initially waited quietly for
fve minutes, repeat measurements in 1-2 minutes. Record both
measurements, and inform the patient.

If BP is elevated but the patient had not initially waited quietly
for fve minutes, allow for a fve-minute rest. Re-measure BP
and record it as the Frst reading, if this BP is still elevated,
repeat the measurement in 1-2 minutes, record it as the second
measurement, and inform the patient.

Because BP normally varies up to 10 mmHg, it is necessary to
take two readings to obtain the most accurate present BP.

A time interval of 1-2 minutes between cuff inflations is neces-
sary to reduce forearm engorgement.
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Diagnosing and Treating Hypertension (High Blood Pressure)

Appendix B — 10 Year CVD Risk Calculator (Risk
Assessment)

Table 1.

Table 2.

Table 3.

Table 4.

Table 5.

Points
Age 20-39 40-49 50-59 60-69 70-79
Nonsmoker 0 0 0 0 0
Smoker-Male 8 5 3 1 1
Smoker-Female 9 7 4 2 1
Points
Systolic BP Untreated Treated
Male Female Male Female
Less than 120 0 0 0 0
120-129 0 1 1 3
130-139 1 2 2 4
140-159 1 3 2 5
Greater than or equal to 160 2 4 3 6
: Table 6. Table 1+2+3+4+5 | 10-Year Risk %
HIZL Points Point Total Male Female
> 0 -1 <0 <1 <1
50-59 0 0 1 <1
40-49 1 ; 1 <
<40 2 3 1 <1
4 1 <1
Points : ;i <
Age Male Female 7 3 <1
8 4 <1
20-34 -9 -7 9 5 1
10 6 1
35-39 -4 -3 " s |
40-44 0 0 » I ;
45-49 3 3 14 16 2
15 20 3
50-54 6 6 16 2 4
55-59 8 8 ]; > jz 2
60-64 10 10 19 >30 | 8 ]
20 > 30 11
65-69 11 12 21 30 14
22 > 30 17
70-74 12 14 23 T P
75-79 13 16 24 >30 27
>25 > 30 >30
Points
Age 20-39 40-49 50-59 60-69 70-79
Total Male | Female | Male | Female | Male | Female | Male | Female Male Female
Cholesterol
Less than 160 0 0 0 0 0 0 0 0 0 0
160-199 4 4 3 3 2 2 1 1 0 1
200-239 7 8 5 6 3 4 1 2 0 1
240-279 9 6 8 4 5 2 3 1 2
Greater than 11 8 10 5 7 3 4 1 2
280

There is an "on-line" and a palm format downloadable CV risk calculator that is used in assessing 10-year risk of CV disease used in the
ATP Il report and this guideline on lipid management. The links are:
On-line calculator: http://hin.nhlbi.nih.gov/atpiii/calculator.asp?usertype=prof
Palm format (downloadable): http://hin.nhlbi.nih.gov/atpii/riskcalc.htm
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Diagnosing and Treating Hypertension (High Blood Pressure)

Appendix C — Recommended Education Messages

Purpose

The following educational messages will support the goals of patient education and self-involvement in
ongoing hypertension management:

Health Care Provider Visits

Basic Information
» Discuss:

What is Blood Pressure?
What do the numbers mean?
Factors affecting blood pressure, e.g., O.T.C. meds. (over-the-counter medications)

How high blood pressure affects health.

Lifestyle Modification
» Recommend appropriate lifestyle modifcation:

weight reduction & maintenance;
moderation of dietary sodium;
moderation of alcohol intake;

adequate physical activity.

» Recommend interventions for cardiovascular (heart and blood vessels) risk factors, e.g., smoking,
hyperlipidemia (high blood lipids [fats]), diabetes.

Pharmacologic Therapy
» Reinforce lifestyle modifcation and cardiovascular risk factor interventions.

»  Provide medication information (i.e., what, when, and why taking medication, possible side effects).

»  Advise when to call with problems.

Ongoing Management
»  Advise on necessity for follow-up.

»  Set realistic goals in partnership with the patient.

» Reinforce educational messages.

www.icsi.org

Institute for Clinical Systems Improvement 16



