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High Blood Pressure Overview

· When the heart pumps blood into the arteries, the blood flows with a force pushing against the walls of the arteries. This force is called the blood pressure. When your blood pressure is measured, it is a measure of how hard the heart has to work to pump the blood. 

· When the arteries become hardened and narrowed with cholesterol plaque (atherosclerosis) and calcium (arteriosclerosis), the heart has to strain much harder to pump blood through them. This makes the blood pressure go abnormally high. High blood pressure is also called hypertension.

· What makes high blood pressure important is that it usually causes no symptoms but can still cause serious complications.

· Many people have high blood pressure and don't even know it. 

· The key complications of high blood pressure include heart disease, heart attack, congestive heart failure, stroke, kidney failure, and peripheral artery disease, especially aortic aneurysms or outpouchings of the aorta. 

· Public awareness of these dangers has increased. High blood pressure has become the second most common reason for medical visits in the United States.

· Blood pressure is measured with a blood pressure cuff and recorded as 2 numbers, such as 120/80 mm Hg (millimeters of mercury).

· The top, larger number is called the systolic pressure. This is the pressure generated when the heart contracts (pumps). It reflects the pressure of the blood against arterial walls. 

· The bottom, smaller number is called the diastolic pressure. This reflects the pressure in the arteries while the heart is filling and resting between heartbeats.

· Scientists have determined a normal range for both systolic and diastolic blood pressure after examining the blood pressure of many people.

· Those whose blood pressure is consistently higher than this norm are said to have high blood pressure or hypertension. 

· High blood pressure in adults is defined as a consistently elevated blood pressure of 140 mm Hg systolic and 90 mm Hg diastolic or higher.

· As many as 60 million Americans have high blood pressure.

· That's about 1 in 4 adults aged 18 years and older. 

· Uncontrolled high blood pressure is indirectly responsible for many deaths and disability resulting from heart attack, stroke, and kidney failure. 

· According to research studies, the risk of dying of a heart attack is directly linked to blood pressure, especially systolic hypertension. The higher your blood pressure, the higher your risk. 

· However, the progress of heart disease caused by high blood pressure can be slowed down.

High Blood Pressure Causes

· In about 10% of people, high blood pressure is caused by another disease (this is called secondary hypertension). In such cases, when the root cause is treated, blood pressure usually returns to normal. These causes include the following conditions: 

· Chronic kidney disease 

· Tumors or other diseases of the adrenal gland 

· Coarctation of the aorta - A narrowing of the aorta that you are born with that can cause high blood pressure in your arms 

· Pregnancy 

· Use of birth control pills 

· Alcohol addiction 

· Thyroid dysfunction

· In the other 90% of cases, the cause of high blood pressure is not known (primary hypertension). Although the specific cause is unknown, certain factors are recognized as contributing to high blood pressure.

· Factors that can’t be changed

· Age: The older you get, the greater the likelihood that you will develop high blood pressure, especially systolic, as your arteries get stiffer. This is largely due to arteriosclerosis, or "hardening of the arteries." 

· Race: African Americans have high blood pressure more often than whites. They develop high blood pressure at a younger age and develop more severe complications sooner.  

· Socioeconomic status: High blood pressure is also more common among the less educated and lower socioeconomic groups. Residents of the southeastern United States, both whites and blacks, are more likely to have high blood pressure than Americans from other regions. 

· Family history (heredity): The tendency to have high blood pressure appears to run in families. 

· Sex: Generally men have a greater likelihood of developing high blood pressure than women. This likelihood varies according to age and among various ethnic groups.

· Factors that can be changed

· Overweight (obesity): Obesity is defined as being 30% or more over your healthy body weight. It is very closely related to high blood pressure. Medical professionals strongly recommend that all obese people with high blood pressure lose weight until they are within 15% of their healthy body weight. Your health care provider can help you calculate your healthy range of body weight. 

· Sodium (salt) sensitivity: Some people have high sensitivity to sodium (salt), and their blood pressure goes up if they use salt. Reducing sodium intake tends to lower their blood pressure. Americans consume 10-15 times more sodium than they need. Fast foods and processed foods contain particularly high amounts of sodium. Many over-the-counter medicines, such as painkillers, also contain large amounts of sodium. Read labels to find out how much sodium is contained in food items. Avoid those with high sodium levels. 

· Alcohol use: Drinking more than 1-2 drinks of alcohol per day tends to raise blood pressure in those who are sensitive to alcohol. 

· Birth control pills (oral contraceptive use): Some women who take birth control pills develop high blood pressure. 

· Lack of exercise (physical inactivity): A sedentary lifestyle contributes to the development of obesity and high blood pressure. 

· Drugs: Certain drugs, such as amphetamines (stimulants), diet pills, and some pills used for cold and allergy symptoms, tend to raise blood pressure.

· As body weight increases, the blood pressure rises. 

· Obese people are 2-6 times more likely to develop high blood pressure than people whose weight is within a healthy range. 

· Not only the degree of obesity is important, but also the manner in which the body accumulates extra fat. Some people gain weight around their belly (central obesity or "apple-shaped" people), while others store fat around their hips and thighs ("pear-shaped" people). "Apple-shaped" people tend to have greater health risks than "pear-shaped" people.

High Blood Pressure Symptoms

· High blood pressure usually causes no symptoms. 

· Even if high blood pressure does cause symptoms, the symptoms are usually mild and nonspecific (vague, or suggesting many different disorders). 

· Thus, high blood pressure often is labeled "the silent killer." 

· People who have high blood pressure typically don't know it until their blood pressure is measured.

· Sometimes people with high blood pressure have the following symptoms:

· Headache 

· Dizziness 

· Blurred vision 

· Nausea

· People often do not seek medical care until they have symptoms arising from the organ damage caused by chronic (ongoing, long-term) high blood pressure. The following types of organ damage are commonly seen in chronic high blood pressure:

· Heart attack 

· Heart failure 

· Stroke or "mini stroke" (transient ischemic attack, TIA) 

· Kidney failure 

· Eye damage with loss of vision 

· Peripheral arterial disease, including outpouchings of the aorta called aneurysms

· About 1% of people with high blood pressure do not seek medical care until the high blood pressure is very severe, also called malignant hypertension.

· In malignant hypertension, the diastolic blood pressure (the lower number) often exceeds 140 mm Hg. 

· Malignant hypertension may be associated with headache, light-headedness, or nausea. 

· This degree of high blood pressure requires emergency hospitalization and lowering of blood pressure to prevent brain hemorrhage or stroke.

· It is of utmost importance to realize that high blood pressure can be unrecognized for years, causing no symptoms but causing progressive damage to the heart, other organs, and blood vessels.

When to Seek Medical Care

· Call your health care provider if a routine blood pressure measurement (during health screening) reveals systolic blood pressure higher than 140 mm Hg, diastolic blood pressure higher than 90 mm Hg, or both. 

· Call your health care provider if you have any of the following symptoms:

· Unexplained severe headache 

· Sudden or gradual changes in vision 

· Light-headedness or dizziness 

· Nausea associated with severe headache 

· Chest pain or shortness of breath upon exertion

· Tell your health care provider if any family member has or has had high blood pressure, heart attack, stroke, or kidney failure.

· Go to a hospital emergency department if your blood pressure is high when measured (for example, if your diastolic pressure is greater than 100 mm Hg).

· Go to a hospital emergency department if you have any of the following symptoms:

       Severe headache 

       Unexplained dizziness of faintness 

 Unexplained blurred vision or loss of vision (partial or complete) 

 Chest pain or breathlessness that is severe or occurs at rest 

 Unexplained sudden weakness or other symptoms of stroke

Exams and Tests

The only way to tell whether you have high blood pressure is to have it measured with a blood pressure cuff (sphygmomanometer). 

This device consists of a gauge and a rubber cuff that is placed around your arm and inflated. 

Having your blood pressure measured is painless and takes just a few minutes.

Blood pressure (BP) is classified as follows:

Normal BP - Systolic less than 120 mm Hg; diastolic less than 80 mm Hg 

Prehypertension - Systolic 120-139 or diastolic 80-89 mm Hg

High BP 

Stage 1 - Systolic 140-159; diastolic 90-99 mm Hg 

Stage 2 - Systolic more than 160; diastolic more than 100 mm Hg 

Tests will be ordered to check for causes of high blood pressure and to assess any organ damage from high blood pressure or its treatment. These tests may include the following:

Blood tests including measurement of electrolytes, blood urea, and creatinine levels (to assess kidney involvement) 

Lipid profile for levels of various kinds of cholesterol 

Special tests for hormones of the adrenal gland or thyroid gland 

Urine tests for electrolytes and hormones

A noninvasive, painless eye examination with an ophthalmoscope will look for ocular damage.

Ultrasound of the kidneys, CT scan of the abdomen, or both may be done to assess damage or enlargement of the kidneys and adrenal glands.

Any of the following may be performed to detect damage to the heart or blood vessels:

Electrocardiogram (ECG) is a noninvasive test that detects the electrical activity of the heart and records it on paper. ECG is helpful for quantitating any damage of the heart muscle, such as heart attack, and/or thickening/hypertrophy of the heart wall/muscle, common complications of high blood pressure.  

Echocardiogram is an ultrasound examination of the heart taken through the chest. Sound waves take a picture of the heart as it beats and relaxes and then transmits these images to a video monitor. The echo can detect problems with the heart such as enlargement, abnormalities in motion of the heart wall, blood clots, and heart valve abnormalities. It also gives a good measurement of the strength of the heart muscle (ejection fraction). The echo is more accurate than an ECG, but also more expensive. 

A plain chest x-ray primarily provides an estimate of the size of the heart, but it is much less specific than echocardiography, which looks inside the heart. 

Doppler ultrasound is used to check blood flow through arteries at pulse points in your arms, legs, hands, and feet. This is an accurate way to detect peripheral vascular disease, a common finding in people with high blood pressure. It also can depict the arteries to both kidneys and sometimes depicts narrowings that can lead to high BP in a minority of patients.

High Blood Pressure Treatment

You and your health care provider have options for treating your high blood pressure. 

Many people can lower their blood pressure significantly with lifestyle changes, such as weight loss and exercise, but most still need medication to keep their blood pressure in the healthy range. 

Whichever therapy you choose, it is important to have your blood pressure checked regularly to make sure that your treatment is working. 

Uncontrolled high blood pressure is a leading cause of heart disease, heart attacks, heart failure, kidney failure, vision problems, and stroke.

You may have wondered whether the blood pressure machines at the pharmacy or supermarket are accurate.

A recent study showed that they can be accurate, but sometimes are not. 

It usually is not possible to tell whether a particular machine is working properly. The cuff should inflate and fit snugly around your arm. 

Use the machine as directed. 

Measure your blood pressure three times, 2 minutes apart. The third measurement is usually the most accurate. 

If your blood pressure is high on the third reading, even borderline, have it checked by another machine that you know is accurate (for example, at the office of your health care provider). 

Do not rely on the machines in stores alone to check your blood pressure. Have it checked regularly by a trained medical professional with a machine that is known to be accurate.

Self-Care at Home

The management and control of high blood pressure involves 2 major options, lifestyle modification (detailed here) and medications (detailed in Treatment).

Lifestyle options include changing what you eat and your activity level. 

Quitting smoking and moderating alcohol consumption will also help keep your blood pressure in the healthy range.

Maintain a healthy weight.

If you are overweight or obese, lose weight. Aim for a healthy weight range for your height and body type. Your health care provider can help you calculate a target weight. 

Even a small amount of weight loss can make a major difference in lowering or preventing high blood pressure. 

To lose weight, you must burn more calories than you take in. 

Crash or fad diets are not helpful and may be dangerous. 

Some weight loss medications also carry major risks, and great caution is advised in using these drugs. 

The healthiest and longest-lasting weight loss requires slow loss, such as losing one-half to 1 pound each week. Eating 500 calories less than you burn every day may help achieve this goal. In a week, you will eat 3500 calories less than you burn, which is enough to lose 1 pound. 

Increasing your physical activity will help you burn more calories.

Lose weight and keep it off.

Choose foods low in calories and fat. Fat is a concentrated source of calories. You should cut down on butter, margarine, regular salad dressing, fatty or red meats, the skin of poultry, whole milk, cheese, fried foods, ice cream, many cookies, cakes, pastries, and snacks. 

Instead, choose baked, broiled, or poached chicken and turkey (without skin), fish, lean cuts of meat (such as round or sirloin); skim, 1%, or evaporated milk; lower fat, low-sodium cheeses; fresh, frozen, or canned fruit or vegetables (without butter, cream, or cheese sauces); plain rice and pasta; English muffins; bagels; sandwich bread and rolls; soft tortillas; cold (ready-to-eat) and hot whole-grain cereals (avoid "instant" types, which are high in sodium). 

Choose foods high in starch and fiber: These foods are low in fat and also good sources of vitamins and minerals. Try fruits, vegetables, whole-grain cereals, pasta, rice, and dry peas and beans. 

Limit serving sizes: You should especially try to take smaller helpings of high-calorie foods such as meats and cheeses. Try to avoid the temptation of going back for seconds. 

Write down what you eat and when: It may be helpful to track your habits. You should note where you are and what you are doing when you snack on high-calorie foods. For instance, many people snack while watching television. Or do you skip breakfast and then eat a large lunch? Identifying your eating patterns can help you overcome the situations in which you overeat. 

Replace high-calorie, high-fat snacks with fresh fruits, air-popped popcorn (without salt or butter), or unsalted pretzels. If there is no time for breakfast, take a low-fat muffin, a bagel (without cream cheese), or cereal along to eat at work. This will reduce the craving for a large lunch.

Exercise or increase physical activity.

Physical activity burns calories, helps you lose weight, and reduces stress. 

Physical activity reduces total cholesterol and bad cholesterol (LDL) and raises the good cholesterol (HDL). 

The American Heart Association (AHA) recommends at least 30 minutes of exercise every other day for cardiovascular fitness. The Surgeon General recommends 30 minutes of physical activity on most days of the week. 

Physical activity doesn't have to mean running a marathon. House cleaning or playing golf or baseball can burn as many as 300 calories per hour; brisk walking (at 3.5 mph), cycling (at 5.5 mph), gardening, dancing, or playing basketball burns as many as 450 calories per hour; jogging (9 min/mile), playing football, or swimming can burn as many as 730 calories per hour; and running (7 min/mile), racquetball, or skiing can burn as many as 920 calories per hour. 

You can fit physical exercise into your daily routine. 

Use the stairs instead of the elevator. 

Get off the bus 1 or 2 stops early and walk the rest of the way. 

Park farther away from the store or office. 

Ride a bike. 

Work in the yard or garden. 

Clean house. 

Wash the car the old-fashioned way. 

Go dancing.

General tips for controlling blood pressure include the following:

Reduce sodium (salt) intake. 

Limit alcohol to no more than 2 drinks a day. 

Quit smoking. 

Take medicines as directed.

Medication is an important part of blood pressure control for almost everybody with high blood pressure. Many people cannot keep their blood pressure in the healthy range by lifestyle changes alone.

Only 21% of people with high blood pressure are on blood pressure medicines and have their pressure adequately controlled. 

At least 16% of people with high blood pressure are not on any medication. 

Approximately 28% are taking medicines incorrectly, and their blood pressure is uncontrolled. 

Therefore, the biggest challenge in the treatment of high blood pressure is taking the medication correctly.

Medical Treatment

In about half of people with high blood pressure, limiting sodium intake by eliminating table salt, cooking salt, and salty and processed foods can reduce blood pressure by 5 mm Hg. Losing weight and doing regular physical activity can reduce the blood pressure further. 

If these lifestyle changes and choices don’t work, medications should be added. The medications have been proven to reduce the risk of stroke, heart disease, and kidney problems. Do not stop taking your medications without talking to your health care provider.

Medications

Medications most often prescribed for high blood pressure include the following: 

Water pills (diuretics)

Diuretics are used very widely to control mildly high blood pressure, and in combination with all other medications that they have a greater effect with.  

They increase sodium excretion and urine output and decrease blood volume. The sensitivity to the effect of other hormones in your body is decreased.   

Example - Hydrochlorothiazide (HydroDIURIL)

Beta-blockers

Beta-blockers reduce heart rate and decrease the force of heart contraction, thereby reducing the pressure generated by the heart. 

They are preferred in people who have associated coronary heart disease, angina, or history of a heart attack, since they also prevent recurrent heart attacks and sudden death.   

Examples - Carvedilol (Coreg), metoprolol (Lopressor), atenolol (Tenormin)   

Side effects - Fatigue, depression, impotence, nightmares

Calcium channel blockers

Calcium channel blocking agents work by relaxing the muscle in the walls of the arteries. 

They also reduce the force of contraction of the heart. 

Examples - Nifedipine (Procardia), diltiazem (Cardizem), verapamil (Isoptin, Calan), nicardipine (Cardene), amlodipine (Norvasc), felodipine (Plendil) 

Side effects - Ankle swelling, fatigue, headache, constipation, flushing

Angiotensin-converting enzyme (ACE) inhibitors 

ACE inhibitors stop the production of a chemical called angiotensin II, a very potent chemical that causes blood vessels to contract, a cause of high blood pressure. Blockage of this chemical causes the blood vessels to relax. 

Examples - Captopril (Capoten), enalapril (Vasotec), lisinopril (Zestril, Prinivil), quinapril (Accupril), fosinopril (Monopril)  

Side effects are infrequent but sometimes they can worsen kidney function and raise the serum potassium, especially in patients with damaged kidneys. ACE inhibitors sometimes cause dry cough and rarely angioedema or severe swelling around your trachea/windpipe.

Angiotensin receptor blockers or ARBs

ARBs work on receptors in tissues all over the body to prevent uptake of angiotensin II, and therefore inhibit the vasoconstrictor effect of angiotensin II.            

Examples - Losartan (Cozaar), valsartan (Diovan), candesartan (Atacand), and irbesartan (Avapro) 

Side effects tend to be less with ARBs than ACEIs with much less cough.

Alpha-blockers

Alpha-blockers relax blood vessels by blocking messages from the nervous system that cause muscular contraction. 

Examples - Terazosin (Hytrin), doxazosin (Cardura) 

Since publication of ALLHAT trial in 42,000 patients, and premature termination of the alpha-blocker arm because of excessive incidence of congestive heart failure, alpha-blockers are not used as much any more, just primarily in men with associated prostatism symptoms.

Blockers of central sympathetic (autonomic nervous) system

These agents block messages out of the brain from the autonomic nervous system that contract blood vessels. The autonomic nervous system is the part of the nervous system that is automatic and controls heart rate, breathing rate, and other basic functions. 

Their effect is to relax blood vessels, thus lowering blood pressure. These agents are not as popular because of excessive side effects and no randomized trials demonstrate their effectiveness in lowering heart attacks, strokes, etc.  

Example - Clonidine (Catapres)

Direct vasodilators

Direct vasodilators relax (dilate) the blood vessels to allow blood to flow under lower pressure. 

These medications are often given through an IV line in an emergency (that is, in malignant hypertension). 

Examples - Nitroprusside (Nitropress), diazoxide (Hyperstat). Oral medications are hydralazine and minoxidil.

Surgery

Rarely, surgery is needed to remove benign, hormone-producing tumors of the adrenal gland. If a narrowing of a renal artery is discovered, sometimes a balloon dilatation, followed by placement of a metal stent, is done in the invasive vascular laboratory.

Other Therapy

Alternative therapies may be helpful to people trying to control their blood pressure. 

Acupuncture and biofeedback are well-accepted alternative techniques that may help some people with high blood pressure. 

Techniques that induce relaxation and reduce stress are recommended. These include meditation, yoga, and relaxation training. 

These techniques alone will not keep the blood pressure in the healthy range for many people. Do not use these as a substitute for medical therapy without first talking this over with your health care provider.

Dietary supplements and alternative medications and therapies are sometimes recommended for high blood pressure.

Examples are vitamins, garlic, fish oil, L-arginine, soy, coenzyme Q10, herbs, phytosterols, and chelation therapy. 

While these substances may be beneficial, the exact nature of their benefits is not known. 

Scientific studies have produced no evidence that these therapies lower blood pressure or prevent the complications of high blood pressure. 

Most of these substances are harmless if taken in moderate doses. Most people can take them without problems. 

Talk to your health care provider if you are considering any of these treatments. Substituting these therapies for medical therapies that have been shown to lower blood pressure and the risk of complications may have a harmful effect on your health.

Next Steps

Follow-up

The most important element in the management of high blood pressure is follow-up care. 

Check with your health care provider periodically to make sure that your blood pressure is in the recommended range. If it is not, your treatment should be adjusted. 

If you are diabetic or have had a prior heart attack or stroke, your doctor may want your blood pressure lowered to 125-130 mm HG to prevent recurrent events. 

With aging and progression of the process of hardening of the arteries, your systolic blood pressure may creep up with time. A treatment that once worked well may no longer work as well. Your drug dosage may need to be changed or you may be prescribed a new medication. 

At your follow-up visits, you should be screened for damage to the heart, eyes, brain, kidney, and peripheral arteries that may be related to high blood pressure. 

Follow-up visits are a good time to let your health care provider know about any side effects you are having from your medication. He or she will have suggestions for coping with side effects or may change your treatment. 

Follow-up visits are a great opportunity for monitoring for other associated risk factors, such as high cholesterol and obesity.

Prevention

The following strategies may help to prevent high blood pressure and organ damage it may cause. For more details on how you can achieve these goals, see Self-Care at Home. 

Eat a nutritious, low-fat diet. 

Exercise regularly. 

Decrease salt (sodium) intake: Read food labels so you know the salt content before you buy a product in the grocery store. 

Maintain a healthy weight: If you are overweight or obese, try to lose weight. 

Use alcohol in moderation, if at all. 

Stop smoking. 

Get your blood pressure checked periodically. Consider getting an accurate and easy-to-use home monitor. 

Take your blood pressure medications as directed, even if you’re feeling fine. 

Reduce stress and practice relaxation: Physical activity will help with this.

Outlook

Your prognosis is usually good if your blood pressure is controlled. 

Chances are you will take blood pressure medications the rest of your life, unless you make dramatic changes in your lifestyle.

The sad fact, however, is that high blood pressure is adequately treated in only one fifth of the 60 million Americans who have it. 

Moreover, 35% of people with high blood pressure don't know they have it. 

Untreated high blood pressure is one of the most common causes of heart enlargement and heart failure, heart attack, stroke, and kidney failure. That is why high blood pressure is called "the silent killer."
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