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INTRODUCTION

Hypertension is very serious health problem in Pakistan. It is unfortunate thal like mast other
serious prablems, it does not receive the attention it deserves, It is not withoul reason that il has
been called a silent killer. Its lack of incapacitating symptoms can lull the patient to a point when it
may be loo late. The health professional may miss it altogether or what is more likely that it may
ba misdiagnosed. We are familiar with cases when a patient was thought to have high blood
pressure when all he or she had was the so called “white coat hypertension”. A neglect of haf'-r.__-r special fe
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CHAPTER ONE

High Blood Pressure

WHAT IS HIGH BLOOD PRESSURE?

High blood pressure occurs when the arterioles narrow, which causes the blood to exert
excessive pressure against the vessel walls, The heart must therefore work harder to maintain
this higher pressure. Although the body can tolerate increased blood pressure for months and
even years, eventually the hearl can enlarge and be damaged (resufting in hypertrophy), and
injury to blood vessels in the kidneys, the brain, and the eyes can occur.

Two numbers are used to describe blood pressure; the syslolic and diastolic. For example,
optimal blood pressure is less than 120/80 mm Hg (systolic/diastolic). The systolic pressure is
measured as the heart contracts to pump out the blood. The diastolic pressure is measured as
the hear relaxes o allow the blood to flow into the heart. Blood pressure is categorized as
normal, high normal, mild, moderate, severe, and very severe. Normal pressure is below 130/85
and should be everyone's upper goal. High nomal is considered to be 130-139/85-89 and
hypertension is above 140/80. Any blood pressure above nommal should be atlended to with
appropriate treatments; even high normal puls one at higher risk for heart events and stroke.

Hypertension itself is further categorized into four stages: mild (140-158/80-89); moderate (160-
179/100-109); severe (180-209/110-119); very severe (over 210/120). If there is a disparity in
these ranges, the higher category of either measurement should be used to determine severity.
For example, if syslolic pressure is 165 (moderate) and diastolic is 92 (mild), the patient would
still be diagnosed with moderate hypertension. Mild systolic hypertension, in facl, may be a
wamning sign for more severe hypertension, even if diastolic pressure is normal. A child's blood
pressure is normally much lower than an adult’s. Children are at risk for hypertension if they
exceed the following levels: 116/76 for ages 3-5; 122/78 for ages 6-9; 126/82 for agies 10-12; and
136/86 for ages 13-15.

The National Heart Blood and Lung Institute has now further calegorized high blood pressure by
risk groups denoted as A, B, and C 1o help determine ireatment. For example, group A has no
risk factors for heart disease or other medical problems; people in this risk group who have mild
hypertension would use diet and exercise to try to reduce their blood pressure. Mild hypertension
in group C, which covers major risk factors for heart disease, however, would prolyably require

medication.
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CONFIRMATION OF THE DIAGNOSIS OF HIGH BLOOD PRESSURE

Measuring Blood Pressure.

It is a rare physical examination that does not include blood pressure measurement. The process
is familiar to everyone: an inflatable cuff is placed around the arm, and the person taking the
blood pressure, listens with a stethoscope over the ardery. Patients should not smoke or drink
caffeinated beverages within 30 minutes of the measurement. Although this test has been used
for 80 years, it is nol completely accurate. A person who has recently exercised or a heavy
smoker who has not smoked for awhile can have a temporarily low pressure reading. Temporary
high pressure can result from an arm cuff that is too small, talking during the test, or from having
recently eaten foods that raise blood pressure, If a first blood pressure reading is above nomal,
the health professional may take two or more measurements separated by lwo minutes with the
patient silling or lying down, as well as one taken after the patient has been slanding for two
minutes. Even if blood pressure remains mildly elevated, it may not indicate hypertension. A
phenomenon called white-coat hypertension is a common occurmence in which a patient's blood
pressure rises in the presence of a physician and, presumably, returmns to normal at home.,

Follow-Up. Feople with normal blood pressure (below 130/85) should be rechecked every two
years. Anyone whose blood pressure is high normal (130-136/85-89) or above should have their
blood pressure monitored at home and be evaluated for organ damage. If white-coat
hypertension is suspected, home monitoning is especially imporiant in order 1o avoid unnecessary
drug trealmenis. Sludies have suggesied thal white-coal hypertension aclually may pose a risk
for future heart problems, although the increased danger appears lo be small (7.9%) compared
with the risk in those with steady mild hyperiension (22%). An individual with mild to moderate
hyperiension found during a first examination and who has no evident organ damage should be
relested at least twice over several weeks. An average of all the measuremenls will be
considered in the diagnosis of hypertension. Persons with very severe high blood pressure or
those exhibiting any evidence of organ damage due to hyperiension should consider drug therapy
immediately.

Home Monitoring. A number of home tests are available for checking blood pressure between
doctor visits. Manual cuffs and stethoscopes are fairly accurate, bul they require practice to use,
and the cuff must be the right size (one size does not fit all). Devices that use a digital readout
and a cuff that can be elen::tru::'mt:.fnllyr inflated and deflated are proving to be as accurate as a
lemnscnpe In general, everyone's blood pressure varies in the same way throughou! a given
day. It is usually highest at work and then drops slightly at home. Pressure decreases to ils
lowest level during sleep but suddenly increases at waking--the highest risk period for heart
attack and stroke in those with severe high blood pressure. A physician may fit a patient with a
portable unit that records blood pressure during a full day's aclivity. This test, known as
ambulatory monitoring, is paricularly useful for those who experience wide blood pressure
swings, such as those who have white-coal hyperiension or show resistance to drug therapy.
Some physicians feel that such monitoring is not worth the expense, although one study indicated
that when patients record and report their own blood pressure, they don't always tell the truth.
Devices that take the pressure from the finger can be dangerously inaccurate.



Physical Examination for Complications of Hypertension.

If blood pressure is elevated, the physician should check the patient's pulse rate, examine the
neck for distended veins or an enlarged thyroid gland, check the heart for enlargement and
murmurs, and examine the abdomen and eyes.

Medical History.

If hypertension is suspected, the physician should obtain the following information:
(1) a family and personal medical hislory, especially incidence of high blood pressure, slroke,
heart prablems, kidney disease, or diabeles,

(2) risk factors of heant disease and stroke, including tobacco use, salt intake, obesity, physical
inactivity, and unhealthy cholesterol levels;

(3) any medications being taken;

(4) any symploms that might indicate secondary hyperension, such as headache, hear
palpitations, excessive swealing, muscle cramps or weakness, or excessive unination, and

() any emotional or enviconmental factors thal could affect blood pressure.

Laboratory and Other Tests.

If a physical examination indicates hyperiension, additional tests may help determine whether it is
secondary hyperiension (caused by another disorder) or essential hypertension (no other
disorder is present) and whether organ damage is present. These tests include a complele blood
count, a urinalysis, and measurements of potassium, blood urea nitrogen, fasting blood glucose,
serum cholesterol, and serum uric acid. An electrocardiogram (ECG) should also be performed.
Of possible value is a blood test that measures high levels of renin an enzyme thal stimulates
production of angiotensin, which constricts blood vessels. High levels may predict hean atlacks in
while males with high blood pressure (although possibly nol in women or African American men).
A urine test that detects high levels of albumin, a protein, may be an indicalor of complications.
An exercise stress test could be important for those with borderline hyperiension, Stress-induced
blood pressure in such patients has been associated with a risk for left ventricular hyperirophy.

CAUSES OF HIGH BLOOD PRESSURE

Essential Hypertension.

Hypertension is referred to as essential, or primary, when the physician is unable to identify a
specific cause. This is by far the mos! common type of high blood pressure, occurring in up 10
95% of patients. Genelic factors appear to play a major role in essential hyperiension. Several
genelic faclors, however are probably involved that regulate important physiologic processes and
interact with environmental influences to produce essential high blood pressure. Expenls appear
to have located the chromosomes (13 and 18) thal house the genes responsible for blood
pressure regulation, although pinning down the range of specific genes involved in hypertension
-is more difficull.

3



Inherited Abnormalities in the Angiotensin-Renin System . Genes under intense study are
those that regulate a group of hormones known collectively as the angiolensin-renin system,
which include angiotensinogen, renin, and anglotensin converling enzyme. This system
influences all aspects of blood pressure control, including blood vessel contraction, sodium and
water balance, and cell development in the heart. Of particular interest is the so-called "salt
gene”, which regulates angiotensinogen, a key player in the relationship between sodium and
hypertension. New studies indicate that people carry one of three different vanations of the sall
gene, which influences their sensilivity 1o salt. Patients with the AA salt gene are the most
sensitive to the effects of sodium; they are al greatest risk for high blood pressure but they also
respand best to a low-sait diel compared to those that camy the other iwo sall genes (GG and
AG). The effects appear to be quite modest, however. Another study suggested thal African
Americans with hypertension, on average, experience a more dramatic fall in blood pressure after
sall-restriction diets than whites, indicating they may tend to carry the sall-sensilive gene.
Unforfunately, the study on the salt gene types was conducted only on Caucasian men and did
not include African Americans or women, in whom the angiotensin-renin system may have
different effects. For example, researchers have recenily found a link between m utations in the
genes for angiolensin converting enzyme (ACE) and hypertension in men (although not in

women).

Inherited Abnormalities in the Sympathefic Nervous System. Studies suggest that some people
with essential hypertension may inherit abnormalities of the sympathetic nervous system, which is
the part of the autonomic nervous System that controls heart rate, blood pressure, and the
diameter of the blood vessels.

Insulin Resistance. Insulin resistance occurs when the body is unable to use insulin, a hormone
that is important for delivering blood sugar and amino acids into cells and helps determine
whether these nutrients will be burned for energy or stored for future use, Insulin resistance is a
primary fealure in lype 2 diabetes, which is often accompanied by high blood pressure, and
metabolic abnormalities thal cause insulin resistance occur in hall of people with hyperiension.
Not all people with insulin resistance have hypertension, however, and not all those with high
blood pressure have this problem, so any causal relalionship is uncertain. One recent study
suggested thal a common factor linking the two in certain inherited cases may be enhanced
secretion of and sensitivity to stress hormones. Another recenl study, however, reported that
obesity is the only element in common between insulin resistance and high blood pressure and

that there is no cause-and-effect.

Low Levels of Nitric Oxide . Nitric oxide affects the smooth muscles cells that line blood
vessels; it helps keep them relaxed, flexible, and may also help prevent blood clofting. Low levels
of nitric oxide have been observed in people with high blood pressure (pariculardy in Afncan
Americans) and may be an important factor in essential hypertension.

Secondary Hypertension.
Secondary hyperlension has recognizable causes, which are usually treatable or reversible.

Medical Conditions . Medical conditions that contribute to temporary hypertension are
pregnancy, cirrhosis, kidney disease, or Cushing's disease. Many experts believe thal a r:.auls.al
relationship exists between high blood pressure and sleep apnea, a disorder in which breathing



halts briefly bul repealedly during sleep. Patients with this disorder also have a poorer response
to anti-hypertensive medications.

Medications. Cerlain prescription and over-the-counter drugs can cause temporary high blood
pressure.  Some  prescription medications include cortisone, prednisone, estrogen, and
indomethacin, Long term use of nonsteroidal anti-inflammatory drugs (NSAIDs) may cause
kidney damage and can also interfere with treatments for hypertension, including diuretics and
bDeta-blockers. Such drugs include aspirin, ibuprofen (Advil, Motrin, Rufen), indomethacin
(Indocin), naproxen (Anaprox, Maprosyn, Aleve) and many others. Of these drugs, aspirin
appears lo have the least detrimental effect on blood pressure. Cold medicines containing
pseudoephedrine have also been found to increase blood pressure in hypertensive peaople,
although they appear to pose no danger for those with normal blood pressure. High blood
pressure is known to be an uncommon side effect in a few women taking oral contraceptives (lhe
Pill). Stopping the pill nearly always reduces blood pressure, although recent study suggests that
oral contraceptive may produce a small but significant increase in diastolic pressure that persists
in some older women who have been off the Pill for years. Cocaine is known to cause acute
episodes of hypertension, although apparenily not chronic hyperiension.

Alcohol, Caffeine, and Smoking. An estimated 10% of hyperiension cases are caused by
alcoholic abuse--three alcoholic drinks a day or more-with heavier drinkers having higher
pressure. In one study, binge-drinkers had even higher blood pressure than people who drank
regularly. High blood pressure levels associated with alcohol abuse appear to remain elevated
even after a reduction in alcohol intake. On the other hand, moderate drinking (one or two drinks
a day) appears o have benefils for the hearl and may even prolect against some types of slroke.

Caffeine causes a temporary increase in blood pressure, which has been thought to be harmless
in people with normal blood pressure. One study, however, suggested that long term and regular
coffee drinking can boost blood pressure sufficiently to increase the risk for hearl disease in
healthy men. The study was small, however: evidence is stronger that regular intake of coffee has
a harmful effect on blood pressure in people with exisling hyperlension and may even increase
their risk for stroke. Drinking coffee increases excretion of calcium, which also may affect blood
pressure, {(Anyone who drinks coffee should maintain an adequate calcium intake.)

The dangers of caffeine on blood pressure, however, pale next to the rnisks from smoking. One
study reported that smokers have blood pressures dp to 10 points higher than nonsmokers.
Although cigar smoking does not appear to cause coronary artery disease, it can double the risk

of death from cardiomyopathy and hypertension.

Other Causes of Secondary High Blood Pressure . Temporary high blood pressure can result
from stress, exercise, and long-temn consumption of large amounts of licorice. Exposure 10 even
low lead levels also appears to cause hypertension in adults. One small study showed that mobile
phone use triggers a temporary rise in blood pressure, which may be harmful in people with

existing hypertension.



WHO GETS HIGH BLOOD PRESSURE?
Age and Weight.

Studies show that the prevalence of high bloed pressure in the U.S. is declining, mostly due to
drug treatments in older people and lifestyle changes in younger adults, Still, an estimated 50
million Americans have high blood pressure--about 25% of all adulls. Although the majority have
mild hypertension, even this condition requires medical attention. About one-third of patients with
high blood pressure are overweight; even moderately obese adults have double the risk of
hypertension as nonobese individuals. In fact, the increase in blood pressure in aging Americans
may be due primarily to weight gain. (In other cultures old age does not necessarily coincide with
weight gain--or high blood pressure.) Children and adolescents who are obese and newborns
who are underweight are at greater risk for high blood pressure when they reach adulthood

Gender and Ethnic Difference.

More men than women have hypertension until age 55; after that ratio reverses and women are
more likely 1o have high blood pressure than are men. In 1996, 58.5% of the deaths from
hyperension were in women and 41.5% were in men. High blood pressure is significantly more
prevalent and dangerous in African Americans than other groups. Over half of the men and
skghtly less than half of women in this group have hyperension, and it may account for 30% of all
dealhs in men and 20% of all women who are African American. Both whites and African
Amencans in the Southeast have a higher incidence of hyperiension and stroke than people living
in other parts of the country. Such populalions are also at risk for many contributing factors found
in lower socioeconomic groups, such as stress, anxiely, and depression, and for diets low in
patassium and high in salt. Some studies have indicated that African American may have lower
levels of nitric acid than whites, nitric oxide keeps areries flexible and open, which may partially
account for their higher proportion of hypertension. It should be noted, however, that one study of
African villagers, whose diets were high in fish, reported only a 3% rate in high blood pressure.
The prevalence of hypertension in Hispanic Americans appears to be similar 1o that in
Caucasians, and the rate is much lower in Asian Pacific Islanders. In any case, hyperension
appears to be dangerously undertreated in major minority groups, including African and Mexican
Americans, and inadequately controlled hypertension is the major factor for the higher mortality
rale from heart disease among African Americans.

Family History.

Some experts now believe that essential hyperlension may be inherited in 30% lo 60% of cases.
According to a recent sludy, being a brother or sister of someone with premature coronary arery
disease is a greater risk factor for hypertension than having a parent with the disease.

Emotional Disorders.

People who are anxious or depressed may have over twice the risk for high blood pressure than
those without these problems. It is not clear whether these mood disorders contribute to high
blood pressure due to some physiologic effect on blood vessels or if they may lead to behaviors,
such as weight gain or alcohol abuse, which are also risk factors for hypertension. Anger does
nol appear to predict high blood pressure, although suppressed anger may.




Seasonal Factors.

Seasonal changes may influence variations in blood pressure, with hypertension increasing
during cold months and declining during the summer, paricularly in smokers. While cold may
narrow blood vessels, lack of light has also been associaled with higher blood pressure.

HOW SERIOUS IS HIGH BLOOD PRESSURE?

High blood pressure direclly killed over 41,600 Americans in 1996 and may have contributed to
202,000 deaths. The monality rate rose 6,8% over the previous ten years and the actual number
of deaths increased by 34%. It is particularly deadly in African Americans.

Emergency Conditions.

Malignant hyperension, an emergency condition resulting from untreated primary hypertension,
can be lethal [ see What Are the Symptoms of High Blood Pressure, below].

Damage to Other Organs.

Because hypertension can cause cerlain organs to deteriorate over time, patients who do not
control high blood pressure face a reduced life span. High blood pressure contributes to 75% of
all strokes and heart altacks. Compared with normal individuals, hypertensive people can have as
high as ten times the risk of stroke and five times the risk of a heart attack depending on the
severty of the hypertension. The risk for developing congestive hear failure is also significantly
higher with increased blood pressure, People whose high blood pressure has led to enlargement
of the left side of the heart (left ventricular hypertrophy) remain at risk for strokes, hearl attacks,
sudden death, and heart failure even after their blood pressure is under medical control. Animal
studies have indicated thal when heart cells enlarge in response to high blood pressure, they
undergo molecular changes that cause an abnormal release of calcium, a mineral crucial for
healthy hearl contractions. This defect appears to be irreversible, so detecling and reducing high
biood pressure as soon as possible an extremely important preventive measure. High blood
pressure causes 30% of all cases of kidney failure--a rate second only to diabetes. Hyperiension
also increases the elimination of calcium in urine that may lead to loss of bone mineral density, a
significant risk factor for fractures particulady in elderly women.

Sexual Dysfunction.

Some form of sexual dysfunction occurs in 17% of hyperensive men. It is often caused by
medications that treat high blood pressure, bul there are indications thal the disorder itself may
impair sexual function. Impotence related to hypertension is treatable. Men who wish to lake the
oral drug sildenafil (Viagra) to restore erectile function, however, should be aware that the drug
interacts with many medications that affect blood pressure, that it is associated with reports of
fatal hearl events, and early Irials were not conducted using men with hypertension. A study
found that women with high blood pressure, regardless of medications, found it difficult to achieve
sexual satisfaction and had impaired vaginal lubrication,



Mental Deterioration.

Chronic high blood pressure is associated with mental deterioration in older people, including
reduced short-term memory and attention, Alzheimer's disease, and dementia, The higher the
blood pressure the greater the risk for mental impairnent. Studies indicate, however, that
controlling blood pressure may help ward off memory loss to begin with and treating blood
pressure in older patients with elevated systolic pressure can reduce their risk of dementia.

Pregnancy and Preeclampsia.

severe, sudden high blood pressure in pregnant women caused by a condilion called
preeclampsia can be very serious for both mother and child. it occurs in up to 10% of all
pregnancies usually in the third tnmester of a first pregnancy, and resolves immediately after
delivery. According to one report women wilh existing hyperension are at higher risk for
preeclampsia if they have high diastolic blood pressure, high blood pressure for at least 4 years,
or have had preeclampsia in a previous pregnancy. Mew research suggests thal this condition
may be caused by a failure of the placenta to embed properly in the uterus, which causes it 10
misconnect with the mother's blood vessels. As a result, the fetus does nol receive a sufficient
blood supply and the mother's own blood pressure increases. Symptoms and signs of
preeclampsia include protein in the urine and swollen ankles. The reduced supply of blood to the
placenta can cause low birth weignt and eye or brain damage in the fetus. Severe cases of
preeclampsia can cause kidney damage, convulsion, and coma in the mother and can be lethal 1o
both mother and child. New studies suggest that women at risk for preeclampsia may benefit from
having an ultrasound of ulerine areries at 20 to 24 weeks' gestation followed, if abnormal, by 24-

hour blood pressure monitonng.

Side Effects of Hypertension Treatments.

One of the most difficult issues that hyperiensive patients face, particularly those with primary
hyperiension, is that the treatment may make them feel worse than the disease, which is almost
always without symptoms. Patients face a life-long prospect of taking drugs with unpleasant side
effects, reducing their salt intake, exercising, and walching their diet. Whatever the difficulties,
compliance with a drug and lifestyle program is worth the effort and the cost.

SYMPTOMS OF HIGH BLOOD PRESSURE

Hypertiension has been aplly called the silent killer, because it usually produces no symptoms. Il
is important, therefore, for anyone with risk factors to have their blood pressure checked regularly
and to make appropriate lifestyle changes. Such recommendations are urged for individuals who
have overall high-nomal blood pressure, mild or above systolic pressure with normal diastolic,
family histories of hypertension, are overweight, or are over forty years oid.

Untreated hypertension increases slowly over the years. In rare cases (fewer than one percent of
hypertensive patients), the blood pressure rises quickly (with diastolic pressure usually rising 1o
130 or higher), resulting in malignant or accelerated hypertension. This is a life-threatening
condition and must be treated immediately. Symptoms may include drowsinass, confusion,
headache, nausea, and loss of vision. Hyperensive individuals should call a physician
immediately if these symptoms appear,



LIFESTYLE CHANGES NEEDED TO CONTROL HIGH
BLOOD PRESSURE

Dietary Factors and Weight Loss,

The DASH Diet . A diet known as Dietary Approaches o Stop Hyperiension (DASH) is now
reccmmended as an imporiant step in managing blood pressure. It is low in salurated fal
(although includes calcium-rich dairy products that are no- or low-fat) and rich in whole grains,
fruits, and vegetables. The diet includes a daily choice of nuls, seeds, or legumes and contains
modest amounts of protein {(preferably fish, poultry, or soy products). In one study, afler eight
weeks on the diel, subjects from a broad range of backgrounds (including 60% African
Americans) experienced a significant reduction in blood pressure. The long-lterm effect on the
hean is unknown. This diet is not only rich in important nutrients and fiber but also includes foads
that contain two and half times the amounts of potassium, calcium, and magnesium--as are found
in the average American diet Important foods include most fruits, many vegetables (especially,
carrols, spinach, celery, alfalfa, mushrooms, lima beans, polatoes, avocados, broccoli), chicken,
liver, and no-fat or low-fat milk_ According to a recent sludy a low-calorie oal or wheat diet may
significantly reduce blood pressure, however more sludy is needed to confirm these findings,
Many of these foods are also high in fiber, which is protective against many diseases. It should be
noted that grapefruit (but not other citrus fruits) boosts the effecis of calcium channel blocking
drugs used for hypertension,

Weight Less. Weight gain seems to be a primary determinant in blood pressure increase, and
weight loss may be even more important than salt restriction in controliing biood pressure, Loss of
weight, paricularly in the abdominal area, immediately reduces blood pressure and helps reduce
hear size. Weight loss, particularly accompanied by salt resinction, may allow patients with mild
hypenension--even older people--to safely reduce or go off medications.

Salt Restriction. Diets high in salt accelerate hypertension in everyone as they age. Salt
restriction is particularly important for those who are sall-sensilive and for elderly people. Slightly
less than half of people with high blood pressure are sall-sensitive; thal is salt intake is more
likely to increase their blood pressure and sall restriction to lower it, People who are most likely to
be very salt-sensitive are overweight, older, African American, and those who have low levels of
renin--a hormone that prevents reduction of blood pressure. High salt diets in such people may
harm the kidney and brain, even independently of high blood pressure. Restricling salt also
enhances the benefils of nearly all standard antihypertensive drugs by reducing potassium loss,
and may help protect against kidney disease in patients who are also taking calcium-blocker
drugs. Although it is not clear whether restricling sedium adds any benefits for most people
whose diets are rich in fruits, vegetables, and low-fat dairy products and who are not salt-
sensitive, it is always wise to aim for a maximum of 2,000 mg sodium intake. Simply eliminating
table and cooking salt can be beneficial. Salt substitutes, such as Cardia, containing mixtures of
potassium, sodium, and magnesium are now available but are coslly, It should be noted,
however, that aboul 75% of the salt in the typical American diel comes from processed or
commercial foods, so the benefits of table-sall substilutes are likely to be very modest. Some
sodium is essential to protect the hear, but most experts agree that the amount is significantly
less than that found in the average American diet.
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Potassium, Magnesium, and Calcium. Some experls believe that sufficient intake of minerals,
particularly potassium, magnesium, and calcium, may be more beneficial than salt restriction for
reducing blood pressure. Studies have indicated thal potassium deficiencies increase the nisk for
high blood pressure, and recent studies indicate that a potassium rnch diet may reduce
hypertension, and possibly even siroke, in groups as diverse as Afnican Amencan adolescents
and middle-aged men. A number of studies have also shown that daily potassium supplements
can modestly reduce blood pressure. The recommended goal is 3,500 mg of potassium a day.
Some patients, such as those taking certain diuretics that do not spare polassium, may require
supplements. Excess potassium level, however, can cause abdominal distress, muscle
weakness, and, in rare cases, dangerous hearl evenis. Some people should be particularly
cautious about potassium supplements, including those with conditions, such as diabetes or
kidney disease, that increase polassium ievels or who are taking medications, such as ACE
inhibitors or potassium-sparing diuretics, that limit the kidney's ability to excrete potassium. Most
people should obtain this mineral from potassium-rich foods that include polatoes, avocados,
bananas, nonfat milk products, red beans, oranges, prunes, and cantaloupes | see also Useful

Foods, above].

studies are also finding that magnesium supplements may induce small but significant reduclions
in blood pressure. No major studies, however, have been done on long-term benefits or nsks of

magnesium supplements.
Calcium regulates the tone of the smoolh muscles lining blood vessels, and population studies

have found that people who have sufficient dietary calcium have lower blood pressure than those
who do not. Hypertension itself increases calcium loss from the body. Some, bul not all, studies
have found modest beneficial effects on blood pressure from calcium supplements, One study
found protection against stroke in men whose diets were rich in magnesium and potassium bul no
cimilar effects from diets high in caleium. Sufficient calcium is important, in any case, for strong

bones health.

Vitamin € . Vitamin C apparently has specific benefits for hypertension by preventing dangerous
effects on nitric acid, the substance that keeps arleries flexible.

Caffeine Intake, Alcohol, and Smoking.

Everyone should quit smoking and if they drink alcohol at all, do so in moderalion. in heailthy
peaple with normal blood pressure drinking a couple of cups of coffee a day is unlikely 10 do any
harm. Caffeine drinkers, however, would do befter to choose tea, which may have beneficial
nutrients, and people with existing hypertension should avoid caffeine altogether.

Exercise.

Siudies indicate that regular exercise helps keep areries elastic, even in older people, which in
turn keeps blood flowing and blood pressure low. Sedentary people have a 35% greater risk of
developing hypertension than athletes do. No person with high blood pressure should start an
exercise program without consulting a physician. Studies have shown that high-intensity exercise
may not lower blood pressure as effectively as moderate intensily exercise. In one study, for
example, moderate exercise (jogging two miles a day) controlled hypertension so well that more
than half the patients who had been taking drugs for high blood pressure were able to discontinue
the medication. Studies have indicated that T'ai Chi, an ancient Chinese exercise involving slow,
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relaxing movements may lower blood pressure almost as well as moderate-intensity aerot
exercises.
I

An estimated 1.5 million heart attacks occur every year; of these, 75,000, or about 5% ocol
after heavy exertion, leading to 25,000 deaths. |sometric work-ouls, such as snow shoveling, ten
to stress the heart and raise blood pressure for a brief period: it can also cause spasms in th
arteries leading to the heart. Some studies indicate that competitive sports, which couple intens
activity with aggressive emotions, are more likely to irigger a heart attack than other forms ¢
exercise. One major study found that sedentary people who throw themselves inlo a gruelin
workout increase the risk of heart attack by 107 times over that which would occur with low or n
exertion,

Certain antihypertensive medications, including diuretics and beta-blockers, can interfere wil
exercise capacity. ACE inhibitors or calcium channel blockers are the best drugs for activ
individuals. However, patients who must take drugs that interfere somewhat with exercis
capability should still adhere to an exercise program and consult a physician on how best 1
balance medications with exercise.

Stress Reduction and Psychologic Therapy.

Emotional factors or psychologic stress are possible precursors to hyperension. One study foun
that 73% of patients with mild to moderate hypertension who underwent cognitive-behaviors
therapy were able lo reduce their medication after 6 weeks; afler 12 months, 55% required n
medication. Two small sludies also reported that religious faith and activity was associated witl
healthy blood pressure levels, possibly indicating the benefits of a strong social network ant
reduced stress from spintual activilies. (Listening 1o religious services on the radio or wiatching
them on television had no impact on blood pressure,) In another study, a simple relaxatior
technique called transcendental meditation (TM), which involves silent repetition of a single
sound, was shown to be effective in reducing blood pressure.

DRUG TREATMENTS FOR HIGH BLOOD PRESSURE
General Guidelines for Drug Therapy

Only 27% of American adults with high blood pressure have it under control; about the same
percentage is on medications but not controlling their blood pressure, and nearly 15% of those
with hypertension are not on medication at all. Aggressive drug treatment of long-term high blood
pressure can significantly reduce the incidence of death from heart disease and other causes in
both men and women. In people with diabetes, controlling both blood pressure and blood glucose
levels prevents serious complications of that disease. If patients have mild hypertension and na
heart problems, then lifestyle changes may suffice if camied out with determination. For more
severe hypertension or for mild cases that do not respond to changes in diet and lifestyle within a
year, drug treatment is usually necessary. A single-drug regimen can often control mild to
moderate hyperiension. More severe hypertension often requires a combination of two or more
drugs. Prolonged-release drugs are being developed so that they are most effective during early
moming periods, when patients are at highest risk for hear attack or stroke,

11



Dozens of antihypertensive drugs are available. They usually fall into the following categonies: (1)
diuretics. which cause the body to excrete water and salt, (2) ACE inhibitors, which reduce the
production of angiotensin, a chemical that causes areries to constnct; (3) beta-blockers, which
hock the effects of adrenaline, thus easing the hearl's pumping aclion and widening blood
vessels: (4) vasodilators, which expand blood vessels; and (3) calcium channel blockers, which
heip decrease the contractions of the heart and widen blood vessels.

Research now indicates thatl beta-blockers, diurelics, and ACE inhibitors all reduce the risk for
falal and nomfatal cardiovascular events. As firsi-line treatment experis generally recommend
pela blockers or diuretics, which are inexpensive, safe, and effective, for most people with
hypertension whao have no complicating problems. Individuals, however, may have special
requirements that call for specific drugs or combinations, Diuretics continue to be the best choice
for most older adults and for many African Americans, who are more likely to be salli-sensitive
and so respond well to these drugs. Isolated high systolic pressure is usually treated with a
diurelic; adding a beta blocker may improve outcome. For diabetics, the best drugs are beta-
blockers or angiotensin-converting enzyme (ACE) inhibitors. ACE inhibilors have been shown to
delay the onset and progression of kidney disease by 30% to 60% and to limit progression of
ather complications. Beta blockers are less expensive and one study found that they were as
sffective as ACE inhibitors in reducing diabelic complicalions, although more studies are needed.
Hearl altack survivors are usually given beta blockers and sometimes ACE inhibitors to prevent a
second attack. People with heart failure shouid be given ACE inhibitors and diurelics; specific
drugs in these classes may be paricularly beneficial for these patienls because they reduce left
ventricle hyperirophy.

All drugs used for hypertension have side effects, some dislressing, and on-going compliance is
difficull. Some physiclans have been concemned about the long-term effects of anti-hypenensive
drugs on mental processes. A recent study found that brain scans of people who took calcium
channel blockers or loop diurelics detected changes in brain tissue; those who took beta blockers
had no such changes. This is an isolated study and more research is needed to confirm it. In
spite of this worrisome report and others reporting serious side effects associated with some
calcium channel blockers, and despite recommendations by major expert group for wider use of
beta blockers and diuretics, prescriplions for calcium-channel blockers have increased and beta

blockers have decreased over recent years.

I is very important, in any case, fo nigorously maintain a drug regimen. According 10 a recenl
study, patients who discontinue antihyperensive therapy, pariculary smokers and younger
adults, are at a significantly increased risk for stroke, On an encouraging note, one major study
found that people taking blood pressure drugs did not experience any greater decline in the
general quality of life or daily funclioning over five years than did people who were not on blood
pressure medication. In all cases, healthy lifestyle changes musl accompany any drug treatment.

Diuretics.

For decades, diuretics, which cause reduction of water and sodium, have been the mainstays of
antihypertensive therapy and are slill considered the first choice by expens, especially for treating
the elderdy. Diuretics have reduced the incidence of stroke by a significant 40% and, to a lesser
degree (about 16%), the incidence of hyperiension-related hearl allacks. They also may prolec
against blood clots. Diurelics come in many brands and are generally inexpensive. Some need (o
te taken once a day, some twice a day. A diuretic used as the initial single agent is particularly
effective in elderlv and African-American patients. Diuretics mav also helo reduce the rate of
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fractures in elderly people who have taken them for a long time. It has been thought thal long-
term use of diuretics can be harmful to patients with diabeles; one large sludy, however, reporied
that a low-dose diuretic reduced the risk of major heart disease with few adverse effects in older
patients who had type 2 diabetes and isolated systolic hypertension. Expens beliave that diuretics
should be the first line of therapy for such patients.

Three primary types of diurelics exist: thiazides, loop diuretics, and polassium sparing agents.
Thiazides often serve as the basis for high blood pressure treatment, either taken alone for mild
to moderate hyperension or used in combination with other types of drugs. There are many
thiazides and thiazide-related drugs; some common ones are chlorothiazide (Diurl),
chlorthalidone (Hygroton), and hydrochlorothiazide (Esidrix, HydroDiunl). Loop diuretics block
sodium transport in parts of the kidney; they act faster than thiazides and have a great diuretic
effect. It is imporiant therefore to control the medication and avoid dehydration and potassium
loss. Loop diuretics include bumetanide (Bumex), furosemide (Lasix), and ethacrynic acid
(Edecrin)

The loop and thiazide diuretics deplele lhe body's supply of potassium, which can cause
arrhythmias--heart rhythm disturbances that can, in rare instances, lead to cardiac arrest, In such
cases, physicians will either prescribe lower doses of the current diuretic, recommend polassium
supplemenls, or use potassium-sparing diuretics either alone or in combination with a thiazide.
Some potassium-sparing diuretics include amiloride (Midamor), spironolactone (Aldactone), and
triamterene (Dyrenium). Studies indicate that people who take a potassium-sparing diuretic with a
low-dose thiazide have a lower risk for cardiac arrest than those taking either a beta-blocker or
ihiazide alone. Potassium-sparing drugs have their own risks, which include dangerously high
levels of potassium in people with damaged kidneys or who have a high potassium ir.ake from
other sources. It should be noted, however, that, in general, all diurelics. are more beneficial than
harmful. (Arrhythmias can also occur as an interaction between diuretics and certain drugs,
including some antidepressants, anti-arrhythmic drugs themselves, and digitalis.)

Common side effects of diuretics are fatigue, depression, irritability, urinary incontinence, loss of
sexual drive, breast swelling in men, and allergic reactions. Diuretics can ingger attacks of gout;
they may also increase the risk of gastrointestinal (Gl) bleeding. They and may raise cholesterol
level and. used alone, they have no effect on enlarged hear size (hyperrophy).

Beta Blockers.

Beta blockers affect the force and frequency of heart beats, they slow ceriain metabolic
processes, ease the workload of the hear, and reduce pressure. They are very effective, and
currently recommended along with or instead of diuretics as initial treatmeni. Beta blockers have
been associated with a lower risk for a second heart atlack or sudden death after a first heart
attack, athough one recent study indicated that beta-biockers did not reduce morality rates in
people over 60 years old. More research is needed on this surprising result. These drugs are not
as effeclive as ACE inhibitors in people with or at risk for kidney disease. Because they can
narrow bronchial airways and constrict blood vessels, patients with asthma should avaid them
whenever possible. Many beta blockers are now available, including propranolol (Inderal),
acebutolol (Sectral), atenoclol (Tenormin), betaxolol (Kerlone), carteolol (Cartrol), metoprolol
(Lopressor), nadolol (Corgard), penbutolol (Levatol), pindolol (Visken), and timolol (Blocadren).
The drugs may differ in their effects and benefits. Ca rvedilol (Coreg), which is a mild beta blocker
with some vasodilating properties has been found to improve verv Severe heart failure. It also
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appears 1o have a better effect on insulin sensitivity than other beta blockers and so may prove to
be a good choice for people with diabetes. A similar drug, bucindol, is in development. Atenolol
has been found to reduce left ventricular hyperirophy and, when used with the diuretic
chlorthalidone, was found to significantly reduce the risk for heart failure, particular in patients at
high risk for it.

Some beta blockers tend to lower HDL cholesterol (the beneficial cholesterol) by about 10%;, the
effect is most marked in smokers. Fatigue and lethargy are the most common psychologic side
effects. Some people experience vivid dreams and nightmares, depression, and memory loss.
Exercise capacity may be reduced. Other side effects may include cold extremities, asthma,
decreased heart function, gastrointestinal problems, and sexual dysfunction. If side effects occur,
the patient should call a physician, but it is extremely imporiant not to stop the drug abruptly.
Angina, heart attack, and even sudden dealh have occumed in palienls who discoatinued
treatment without gradual withdrawal.

Angiotensin Converting Enzyme Inhibitors and Similar Drugs.

Angiotensin Converting Enzyme Inhibitors. Angiotensin convering enzyme (ACE) inhibilors have
successfully battled all types of hyperension. Many brands are available that are similar in
efficacy and safety, as well as in price, which, unfortunately, is high. ACE inhibitors include
captopril (Capoten), enalapril (Vasotec), quiniprl (Accupril), benazepril (Lotensin), and lisinopril
(Prinivil, Zestril). ACE inhibitors are recommended as firsi-line treatment for people with diabetes
and kidney damage, for some heart attack survivors, and for patients with heart failure when
taken with diuretics. A recent study offers sound medical proof thal ACE inhibitors, like bela
biockers and aspirin, can improve a patient's odds of surviving a hearl attack. Caplopril has also
been found to reduce left ventricular hyperirophy. African-American patients usually do not
respond to ACE inhibitors unless they are combined with diuretics. Although these drugs are
expensive, one study demonstrated that enalapril decreased the risk of death by 18% and
reduced hospital visits, saving over $1,500 per patient over a 40-month pernod,

Side effects are uncommon but may include an irritating cough, excessive drops in blood
pressure, and allergic reactions. A recent study found that the drug picotamide can help reduce
the frequency of coughs. Although ACE inhibitors can protect against kidney disease, they also
cause the kidneys to relain potassium, which can resull in cardiac arresi if levels become too
high. Because of this action, they are not generally given with potassium-sparing diuretics or
polassium supplements. A recent study shows that ACE inhibitors slow the progression of
nondiabetic kidney disease through mechanisms other than their antihyperiensive effects,
Another study suggests that long term use of ACE inhibitors may even reduce the risk of cancer,
particularly in wamen. One rare but severe side effect--granulocytopenia--has been observed,
which is an extreme reduction in white blood cells.

Angiotensin Il Receptor Antagonists. Drugs known as angiotensin |l receptor antagonists,
including losartan (Cozaar), candesartan (Atacand), telmisartan (Micardis), eprosartan, and
valsartan (Diovan), have benefits similar to ACE inhibitors and may have fewer or less severe
side effects, including coughing. They may also have positive effects on blood vessels. In one
study, "eprosartan was more effective than enalaprl in reducing systolic pressure in African
American patients. Also now available is a combination medicalion containing valsarian and lhe
divretic hvdrochlorothiazide (Diovan HCT).
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Vasodilators.

Vasodilators, which widen blood vessels, are often used in combination with a diuretic or a beta
blocker. Representative vasodilalors include hydralazine (Apresoline), prazosin (Minipress),
clonidine (Catapres-—-available in tablets or as a skin patch), and Minoxidil (Loniten), Some of
these drugs should be used with caution or not at all in people with angina or who have had a
heart attack

Calcium Channel Blockers.

Calcium channel blockers have an immediate effect on reducing blood pressure, bul they have
been linked to some severe problems and studies are reporting poorar results than with other,
anti-hypertensive drugs. Palienls being prescribed them should ask their physician if a bela
blocker or diuretic would serve as well. (No one should ever, however, go off these drugs
abruplly, because such action could dangerously increase the risk of high blood pressure.).
These drugs include diltiazem (Cardizem, Dilacor), amlodipine (Morvasc), verapamil (Calan,
Isoptin, Verelan), nisoldipine (Sular), nicardipine (Cardene), nifedipine (Adalat, Procardia),
isradipine (DynaCirc), lercanidipine (Zanidip), felodipine (Plendil), and nitrendipine. Suslained-
release calcium channel blockers provide stable and persistent low blood pressure. Side effects

- vary among different preparations, and may include fluid accumulation in the feet, constipation,
fatigue, impotence, gingivitis, flushing, and allergic symploms. Grapefruil juice appears lo boost
the effects of these drugs in some people, parlicularly the elderly. Newer drugs, such as
lercanidipine may reduce or avoid many of these side effects. Studies have found a significantly
increased risk for blood loss during surgery in patients taking these drugs. A higher risk for
~astrointestinal bleeding was not confirmed in one major study and researchers believed thal the
higher incidence of bleeding previously observed was due to taking aspirin

Of major concern were repors of an increased risk of death and serious hearl events from abrupl
drops in blood pressure in people taking shor-acling forms of the calcium channel blocker
nifedipine. A number of studies on long-acting forms of calcium channel blockers or other shor
acling forms, including diltiazem, do not report an increased risk for heart evenis or death,
Studies that compare these drugs with ACE inhibitors in patients with lype 2 diabetes, however,
report more heart attacks and strokes in those taking the calcium channel blockers, Another study
also reported thal women who look calcium channel blockers had a significantly higher risk for
heart attack than those on diuretics. This study, however, may not reflect the current trend toward
taking long-acting calcium channel blockers. Other worrisome sludies have pointed to a higher
rate of cancer in those taking calcium channel tockers compared to people taking other anli-
hyperensive medications, although a recent review of nearly 16,000 patients found no such
greater risk. Another found changes in brain lissue on scans of people who had {aken calcium
channel blockers. Even long-acling calcium channel blockers should be used with caution or not
at all by people who have had a recent heart altack, who have unstable angina, or who have or at
risk for congestive heart failure. The negative effects of calcium channel blockers, even
nifedipine, may be reduced when they are taken with a beta blocker or diuretics, One calcium
channel blocker, mibefradil (Posicor) was taken off the markel afler repors of dangerous
interactions with 25 medications including some dealhs.

15



Alpha Blockers.

Labetalol (Normodyne, Trandate) is an alpha-beta blocker and is useful for hypertensive patients
who also have angina. Alpha blockers, which include terazosin (Hylrin), doxazosin (Cardura) are
also effective against high blood pressure, parlicularly in men who also have benign prostatic
hyperplasia. Doxazoin reduces systolic pressure and may improve cholesterol levels.

Treatment During Pregnancy.

Most women who develop high blood pressure only during pregnancy (gestational hyperiension)
are al low risk for preeclampsia and require no treatment olher than moniloring. Treating

pregnant women who have chronic, mild hypertension is probably not necessary, although no
large studies have been done o confirm this. Many of the slandard anti-hyperensive drugs,
particularly ACE inhibitors, have potentially harmful effects to a fetus Women who have laken
ACE inhibitors before pregnancy will not endanger the fetus if they discontinue therapy during the
first trimester. Atenolol is also associated with adverse effects on the fetus; studies on other beta-
blockers are conflicting. No significant or long-term studies have been conducted on pregnant
women using calcium channel blockers. Treatment for preeclampsia ranges from monitoring to
emergency treatmenis, depending on severly. It does not respond well to standard drug
treatments. Preventive treatment using magnesium sulfate during labor is recommended by some
experls. Experts hoped that aspirin might help prevent preeclampsia in high-risk women, but
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CHAPTER TWO

Diagnosis of hypertension in adults

The diagnosis of hypertension in a patient is an imporiant event, and it is essential that the
diagnosis be accurate. Methods for the accurate diagnosis of hyperiension were sét out in the
consensus report of the Canadian Hypertension Society (CHS) in 1984 In 1991 a new panel of
CHS members with a special interest in the diagnosis of hypertension was struck as part of a
general review of the recommendations of previous CHS consensus conferences. The panel
reviewed the 1984 recommendations, retaining them when appropriate and updating perdinent
references. In  addition, It reviewed the evidence conceming the nossible roles of
echocardiography, self-assessment of blood pressure and ambulatory blood pressure monitoring
in the diagnostic process.

The accurate measurement of blood pressure

The accurate determination of blood pressure is obviously the cornerstone of the diagnosis of
hypertension, Over the past few years a number ol scholarly reviewsreports of expert
committeesand how to articleshave been published on the determination of blood pressure by
sphygmomanomelry, the recommendations of the American Hearl Associationin paricular
provide an in-depth analysis. The 1984 CHS recommendationson laking blood pressure remain
applicable, and there is emphasis on important points that are frequently missed by praciitioners.[
The special problems of measuring blood pressure in children were not considered but have been
well described elsewhere] Because studies have shown that professional practice in blood
pressure measurement falls far shon of ideal, the last two recommendations are direcled to
facullies of heallh science and sponsors of continuing education for implementation.

1: Use a mercury manameler that has the mercury column at eye level.
2. Choose a cuff with appropriate bladder width (about 40% of arm circumference).

Adult arm size (cm) Bladder size (cm)
Less than 33 12 x 23
Between 33 and 41 165 x 33
Maore than 41 18 x 36

1: Place the cuff so thal the lower edge is 3 cm above the elbow crease and the bladder is
centred over the brachial arery. The patient should be comfortable and the arm bared and well
supported. There should be no talking. and the patient s legs should not be crossed.

4 Increase the pressure rapidly to 30 mm above the level at which the radial pulse is
extinguished (to exclude the possibility of auscullatory gap).

&: Place the head of the stethoscope (the bell is preferred) gently bul firmly over the brachial
artery.

&: Open the control valve so that the rale of drop in the vicinily of the systolic and diastolic level is
2 mm per beat,
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T: Record the systolic level the first appearance of a clear tapping sound (phase | Korotkoff) and
the diastolic level the point at which the sounds disappear (phase V Korotkoff), as well, record the
arm used and whether the patient was supine, sitting or standing.

B: If the sounds persist as the level approaches 0 mm Hg. then the point of muffling of the sound
is used (phase IV) to indicate the diastolic pressure,

9: In the case of arrhythmias, addilional readings may be required o estimale the average
systolic and diastolic pressure. |solated extra beats should be ignored. Note the rhythm and pulse
rate.

10: Leaving the cuff parially inflated for too long will fill the venous system and make the sounds
difficult to hear. To avoid venous congestion, it is recommended that at least one minute should
elapse between readings. Conversely, if the sounds are difficult to hear initially, the veins can be
emptied and the sound magnified if the patient raises the arm over the head with the cuff
deflated. Milk the forearm down and inflate the cuff while the arm is still raised. Then quickly
relurn the arm to the usual position and take the reading.

11: Blood pressure should be taken at least once in both arms and the higher pressure
subsequently used.

12: All health care students who will be measuring blood pressure as part of their professional
duties should have formal training in the proper technique and should be required 10 pass a skill-
based examination to demonstrate their competence.

13: Health care professionals should review their technique and accuracy penodically and should
undertake further instruction and testing if necessary.

Assessment of whether a patient has hypertension

The vanability of blood pressure is such thal one measurement. no matier how accurate, i1s
inadequate to establish a diagnosis of hypertension, defined as sustained elevation of biood
pressure above a certain cut-off value. Studies have shown that the number of visits at which
blood pressure is assessed is far more imporant lo accurate diagnosis than the number of
measurements at any one visit. Al one visit reasonable power in detecting hypertension is
achieved by taking at least two measurements and using either the average or the minimum
reading more than this number of measurements does not increase the diagnoslic power
appreciablyFurthermore, the duration of the observation perod is imporant, since initially high
pressures can continue to fall over several months of observation

The rate at which sustained hypertension develops in people with intermittent elevation of blood
pressure (borderline hyperension has been shown to be about 1% yearly, and thus the frequency
of follow-up should reflect this slow rate of increase in blood pressure, On the other hand, some
people with mild elevations of blood pressure have target-organ damage, as indicated by left
ventricular hypertrophy on electrocardiography, a history or electrocardiographic evidence of prior
myocardial infarction, a history or clinical evidence of prior cerebrovascular accident or
intermittent claudication, or impaired renal function. Because the value of treatment has been
established for people with target-organ damage even when the elevalion in diastolic blood
pressure is mild, the search for such damage should begin soon after the raised blood pressure

has been discovered.

Elevalions in blood pressure can be caused by exogenous factors, such as use of oral
contraceplive drugs, excess liconce consumplion and use of nonslercidal anti-inflammatory
drugs. These possible contributory factors should be considered early in the course of evaluation.
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Although the patient with hypertension whose blood pressure is nol assessed or is
underestimated on examination will be denied the benefits of therapy, this happens rarely in
routine office-based screening for hypertension. Also, there has been an overenthusiatic
prescription of therapy for mild hyperiension, particularly in women. Many people appear 10 have
been mislabelled as hypertensive by a misinterpretation of either the meaning of nonsustained
elevations in blood pressure or of the term hyperiension ilself. People who are normotensive but
who are informed that they are hyperiensive on the basis of an incorrect or incomplete
assessment cannot benefit from the thesapy that is prescrbed and will be subject Lo the adverse
effects of both the label[35,36] and the treatment. A betler balance between aggressively
detecting hypertension and ensuring that people with nomal blood pressure are not misinformed
can be achieved if practitioners observe the need for mulliple assessments before diagnosis and
communicate this clearly to palients.

14: If the initial blood pressure is high in someone nol previously known to have hyperlension,
then in the same session at least two readings shoukd be taken according 1o the recommended
procedure for accurate blood pressure determination (grade A),

15: If the blood pressure at a visit is mildly elevated bul the patient does not meet the standards
sel oul for the treatment of hyperiension (i.e., there is no hypertensive organ or vessel damage),
then the blood pressure should be measured at least twice on each of at least three occasions
over a period of 6 months (grade A).

16: The search for target-organ damage and EXOQENOUS Causes of elevated blood pressure
should proceed as follows (grade D).

(2) On the first visit at which elevated blood pressure is detected the patient should be questioned
and the medical record reviewed for mention of myocardial infarction, angina pectoris, transient
ischemic altacks or cerebrovascular accident, peripheral arteriovascular insufficiency or renal
insufficiency. If the patient has any of these conditions an appropriate physical examination and
diagnostic tests should be done and the period of observalion of blood pressure compressed,
according to the severily of the condition(s) discovered.

In addition. if exogenous causes of hyperension are found, such as excess alcohol consumption
or use of oral contraceptive drugs. conjugaled estrogens or nonsteroidal anti-inflammatory drugs,
and if the blood pressure remains high on follow-up, consideration should be given to stopping

the use of these drugs

(b) On the next visit, if the blood pressure is still high a physical examination should be done and
electrocardiography, urinalysis and measurement of the serum creatining level ordered 10 assess
the possibility of target-organ damage Again, if such damage is detected the perod of
abservation of blood pressure should be compressed.

The exislence and severity of other cardiovascular risk factors, including hyperlipidemia and
glucose intolerance, could also be documented at this point.

17: If a patient s diastolic blood pressure is above 90 mm Hg on some occasions bul not on
others. he or she should be reassessed yearly. Such patients should not be told that they have
hypertension (grade A for prognosis.

18: Practitioners should be careful to infonm patients thal @ diagnosis of hyperension IS reserved
for thase in whom hypertension is well ectablished ie., there is persistent elevation of blood

pressure (grade D).
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Initiating treatment for hypertension

several large randomized controlled trials have demonstraled the overall benefits of
antihypertensive therapy for patients with sustained pretreatment blood pressures of al least
140/20 mm Hg.

A large meta-analysis of hypertension trials addressing a long-standing conlroversy has shown
that lowering blood pressure reduces the risk of not only cerebrovascular complications but also
ischemic heart disease. Although there is strong evidence for a general recommendation aboul
antihyperiensive therapy, numerous subgroup analyses of treatment trials have shown that the
absolute risk for the complications of hypertension is not uniform, and it may nol be appropnate 1o
treat all patients who have increases in diastolic blood pressure as if they were the same
Unfortunately, there have been no randomized trials focusing on the specific groups al sk,
except for those with higher levels of blood pressure and elderly patients; thus, recommendations
for palients at other levels of risk are supported only by lower-level evidence,

if the diastolic blood pressure is below 100 mm Hg. the patient’s charactenslics need 10 be laken
into account. Patienls with left ventricular hyperirophy or ischemic vascular impairment of the
heart, brain, kidneys or peripheral artenes are at considerably increased risk for further
complications if the blood pressure remains high. Thus, lowering the blood pressure in these
patients is likely to do more good than harm, even if the elevation is mild.

studies of hypertension in elderly patients have convincingly demonstrated that these patienls
also benefit from a reduction in blood pressure, Large randomized controlled trials with positive
results have included patients up to the age of 84 years but have suggested diminishing benefits
with increasing age. Thus, the preceding recommendations apply to adults up 1o al least 80 years
of age. ;

New evidence adds an important indication for antihypertensive treatment in eldery patients. A
large randomized trial] has shown that both men and women aged 60 years and over without
major disease but with isolated systolic hypertension (diastolic blood pressure less than 90 mm
Hg and systolic blood pressure greater than 158 mm Hg) benefitted from antihyperiensive
therapy. Only 14% of the patients were over B0 years of age al entry into the trial, bul the benefit
did not appear lo diminish with increasing age.

For patients with diastolic pressures of 90 to 28 mm Hg who do not have syslolic hyperension or
evidence of target-organ damage, some large trials of antihyperntensive therapy -- most clearly the
British Medical Research Council trial-- have demonstrated a significant reduction in the risk of
cerebrovascular accident. However, there were subgroups of patients, mosl notably women, for
whom ihe risks of reduction in blood pressure appeared to outweigh the benefits.[34]
Unfortunately, this evidence is not direct, in that no Irials have been completed thal include
patients with mild hyperiension selected for isolated protective or risk faclors. Thus, decisions
about whether to introduce antihypertensive therapy for those whose pressures are in the range
of 140 to 158/90 to 99 mm Hg are still complex, and clinical judgement is needed that lakes into
account the number and severity of the patient 5 other risk factors, including male sex, black race,
smoking habit, elevated cholesterol level and glucose intolerance. The greater the number of risk
factors and the more severe they are, the lower the blood pressure lével at which therapy should

be implemented.

19: Overall, antihypertensive therapy does more good than harm for patients with diastolic blood
pressures of 90 mm Hg or over (grade A).

20: Therapy for hypertension should be prescribed for all patienis with diastolic blood pressure
consistently 100 mm Hg or higher (grade A).
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21: Therapy for hypertension should be prescribed for all patients with a diaslclic blood pressure
of 90 to 99 mm Hg and evidence of hypertensive larget-organ damage (grade C). Target-organ
damage is defined as one or more of the following: (a) left veniricular hypertrophy with strain
demonstrated by electrocardiography, (b} a history or symploms of angina peclons, (¢) a hislory
or electrocardiographic evidence of myocardial infarction, (d) a hislory or symploms of intermittent
claudication and (e) a serum creatinine level higher than 150 pmol/L.

22: Therapy for hyperiension should be prescribed for people 60 years of age and older with
isolated systolic hypertension (diastolic blood pressure less than 90 mm Hg and systolic blood
pressure 160 mm Hg or higher) (grade A).

23: The prescription of therapy for patients with systolic blood pressures averaging 140 to 159
and diastolic pressures averaging 90 to 989 mm Hg but no target-organ involvement should be
based on the clinical judgement of the practitioner and should take account of the palient s
absolute risk for cardiovascular disease according to the nsk factors present (grade C).

The role of echocardiography

Echocardiography is more sensitive than electrocardiography or chest roentgenography in
detecting left ventricular hypertrophy and thus presumably detecls hypertensive cardiac response
earlier in its course. As a result, some cardiologists feel that all patienis wilh mild hypertension
should undergo echocardiography, but there are imporiant problems with this policy. First, there
is inconsistency at present among some community and hospital echocardiography laboratgries
with regard to measurement of the thickness of the left ventricular wall (including the location of
the measurement and the number of cardiac cycles used in making the measurement), and
standardized equations are not used to calculale left ventricular mass. Furthermore, the reliability
of echocardiography in different facilities has not been assessed. Thus, the information that some
clinicians receive from echocardiographic reports is of uncenain quality.

Second, whether to use echocardiographic information to decide about prescribing
antihypertensive therapy has not been answered directly by, for example, a placebo-controlled
trial of such therapy in patients with mild hypertension and lefl ventricular hypertrophy detected by
echocardiography. Even though it has been shown that echocardiographic findings can predict
cardiovascular disease and death and left ventricular hypertrophy is an indication for intervention
in mild hypertension, there are instances in medical therapeulics in which exirapolations from
such indirect evidence have been wrong. A recent example of this was an increase rather than
the expecled decrease in the rates of death from suppression of cardiac arrhylhmia, Thus, there
is not sufficient evidence at present to make a firn recommendation on the general use of
echocardiography in decisions about therapeutic intervention in patients with mild hypertension
but no clinical evidence of cardiac disease. This is in accord with the decision of a joint commiltee
of the Amercan College of Cardiology and the American Hearl Association [54]
Recommendations concerning the cost-effectiveness of echocardiography compared with
electrocardiography must also await sound evidence of effectiveness.

24: Echocardiographers should adopt uniform standards for measuring the thickness of the lefi
ventricular wall, calculating left ventricular mass and defining left ventricular hyperrophy. Studies
should be conducted to determine the extent to which echocardiographic laboratories provide
reproducible assessments and adhere to these standards.

26: There is insufficient evidence at present fo recommend echocardiography for routine clinical
use in evaluating mild hypertension or in making decisions aboul the initiation of treatment for
mild hypertension.
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26: Further sludies should be undertaken to establish the prevalence of echocardiographic
changes in patients with mild hypertension and no other indication for therapy, the role of
echocardiography in the decision to implement therapy, and the effectiveness and cosi-
effectiveness of echocardiography in decisions about the introduction of antinypernensive therapy.

Self-measurement of blood pressure

Many investigators have found differences between blood pressure values obtained by health
care professionals in a clinic and automated, self-determined measures obtained at home, the
latter being on average about 8/4 mm Hg lower. The correlation between measurements at home
and in the clinic has been reported to be as low as 0.21 for diastolic blood pressure.] In line with
these low correlations Padfield and colleagues reported that the sensitivity and specificily of self-
determined measures in diagnosing hypertension when compared with pressures measured in
the clinic were 73% and 86% respectively. This finding assumes thal the clinic pressures
constitute a gold standard, which may not be the case. Thus is raised the issue of which
readings, home or clinic, are more valid.

studies have demonstrated that blood pressure measurements obtained at home can be highly
reproducible. Reproducibility of readings is essential for accuracy, and these studies are therefore
reassuring. Furhermore, Gould and colleagues found that the accuracy of self-determined
readings at home and of professionally taken readings at the clinic were similar, as determined by
intra-arterial pressures. However, the ovemding issue here is the validity of self-determined
measures of blood pressure in decisions about the diagnosis of hypertension and whether
treatrnent should be initiated.

Self-monitoring of blood pressure has been advocaled as an adjunct to diagnosis, particularly for
the detection of white coat hypertension (defined as pressure Ihat is persistently high when
measured at the clinic but normal when measured elsewhere, Although there have been studies
of home blood pressure monitoring as part of the management of treated hypertension, there
have been few of self-monitoring as an adjunct to diagnosis and the initiation of therapy.
Unforiunately, there is little information on the distribution of self-monitored pressures in the
normotensive population, and there have been no prospeclive studies assessing the relation
between level of self-monitored blood pressure and incidence of major iliness or death from
cardiovascular disease. The evidence from less rigorous cross-sectional assessments of
monitoring at home and at the clinic is conflicting. Julius and colleagues have found that patients
with high readings at the clinic and lower onés on self-assessment have hypertensive target-
organ findings and cardiovascular risk factors similar to those of patients with sustained
borderline elevation of blood pressure both at the clinic and at home. However, other
investigators have found higher correlations of electrocardiographically determined left ventricular
hypertrophy with self-determined blood pressure readings than with casual office readings(55]
and higher correlations of echocardiographically delermined left ventricular mass with blood
pressure readings taken at home than with those taken at the clinic.

Given the consequences of both false-negative and false-positive diagnoses, the inaccuracy of
many devices for the self-determination of blood pressure and the potential value of additional
measurements in a patient s home, the accuracy of self-monitoring should be studied further and
its value in diagnosis determined for those with mild elevations in blood pressure at the clinic.

If patients are asked to measure their blood pressure at home it is important that their equipment
and technique be checked by health care professionals to ensure accuracy. Mercury
sphygmomanometers are the mosl accurate and dependable devices and can be purchased for
home use, but they are more difficult to masler than the semiautomated or aulomated devices
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that are widely available. Mercury devices should likely not be suggesled for patienls with young
children at home in view of the possibility of a mercury spill. Patients with difficuity hearing or
seeing should only be asked to use automated devices if someone eise in the home can assist
them. Some sphygmomanometers of all types are accurale, but most nonmercury devices are
not, It is important thal patients use the correct cuff size for their am circumference. Thus, the
given recommendations for blood pressure determination apply to the use of automated devices if
they are found lo be as accurate as mercury devices.

27: There is insufficient evidence al present to recommend self-monitoring of blood pressure for
routine clinical use in the evaluation of patients with mild hypertension or in decision making
about the initiation of treatment for mild hypertension.

28: The Depariment of Mational Health and Welfare should set slandards for the performance
and durability of blood pressure devices for use at home by the public and ensure that they are
mel (grade D)

29: Further study is needed of the value of self-measuremenl of blood pressure in the diagnosis
of hypertension in patients with borderline hypertension or mild elevations of blood pressure.
There should be prospeclive studies to compare the values of self-determined and clinic-
determined readings in predicling cardiovascular disease and death.

30: If patients are measuring their blood pressure at home, health care professionals should
ensure that the patients have adequate information about taking and interpreling blood pressure
readings (grade D),

31: Heallh care professionals should regularly check patients accuracy in measuring their own
blood pressure if they are using a mercury device, the accuracy of the device if it is automated,
and the accuracy of both the patient and the device if the latter is aneroid and requires the patient
to listen for pulse sounds (grade D).

Ambulatory blood pressure monitoring

The diagnosis and management of hypertension has traditionally been based on blood pressure
measurements taken in the office. However, the inherent variability of blood pressure and its
susceplibilty to transient emctional influences in nommotensive and hypenensive people
undermine the ability of conventional clinical measurement 10 accurately reflect the usual level of
blood pressure in some people. In contrast to other means of blood pressure assessment,
including self-assessment, ambulatory monitoning provides information automatically and
noninvasively about the effects of blood pressure load over time and under the varnous
circumstances during which blood pressure is not usually measured (including work and sleep).
Whereas self-assessments al home usually provide periodic measurements over many days and
weeks, ambulatory moniloring provides numerous measurements over a period of hours, up to a
day. Thus, the sampling of a person s blood pressure provided by the two means i5s quite

different.

Although the accuracy of ambulatory monitoring is less than optimum, technical errors are
relatively small compared with errors in the estimate of true pressure based on a small number of
clinic readings and can be minimized if a standard pratocol is followed, including calibration wilh &
mercury sphygmomanometer immediately before and after the readings are laken.

it is important to note that even with sxcellent calibration there is substantial variability in the
resulls of ambulatory monitoring when repeated afler an interval of 2 to 8 weeks. Thus,
monitoring may need to be done repeatedly to provide an average measure of a person s usual
ambulatory blood pressure. The devices currently available vary in their reliabilily and accuracy
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We did not altempt a complete review of this subject, bul those using ambulatory monilering for
clinical decisions should be familiar with the weaknesses of the devices they are using Limited
infarmalion is available from the review of O Bnen and colleagues indicaling that the Spacelabs
90202 and 90207 (SpacelLabs Medical Equipment Inc.. Redmond, Wash.) and the DIASYS 200
(Baxter Health Care Corp., Oakland, Calif) monitors have met the standards of both the
American Association for the Advancement of Medical Instrumentation and the British

Hypertension Sociely

Reference values for ambulatory monitoring in normatensive subjects are available from recent
studies: daytime pressures range from 101/62 to 143/90 mm Hg, and a daylime average of
1315/84 mm Hg corresponds to a clinic-based cut-off of 140/90 mm Hg In view of the generally
lower pressures oblained with ambulalory monitoring than at the clinic. patients with an average
blood pressure of more than 135/84 mm Hg on ambulatory montitoring and without target-organ
damage should be followed closely for the development of higher pressures or targel-organ

darmage.

To date, ambulatory blood pressure monitoring has been primarily a research tooi and has nol
had an established clinical role in the diagnosis and management of hyperiension. Nevertheless,
some chmcal problems are better elucidated by this technique than by casual blood pressure
readings. and ambulatory monitoring s being used increasingly in clinical decision making. Its
most important clinical application is the detection of white-coat hypertension Estimates of the
prevalence of this syndrome vary from 20% to 38% Other chimcal situations in which ambulatory
monitoring might be of diagnostic value include borderine hypenension wilh larget-organ
involvemnent, episodic hyperiensionand resistant hyperiension.Many studies have shown a closer
correlation of target-organ involvement (particularly left veniricular hyperirophy) with pressures
obtained through ambulatory monitoring than with those obtained at the clinic, and there is also
evidence that left ventricular hypertrophy occurs much less frequently in patients with white-coat
hypertension than in those with confirmed essential hypertension. Other studies have shown that
pressures obtained from ambulatory monitoring at work and the percentage of daily blood
pressure loads correlate more strongly with left ventricular hypertrophy than do pressures
measured at the climc, The results of ambulalory blood pressure monitonng also appear lo be a
more polenl predictor of cardiovascular disease and death in patients with hypertension than are

casual blood pressure readings.

However, the evidence conceming the value of ambulatory blood pressure monitoring is nol
complete in some respects, and some procedural issues make ils use less than straightforward.
The main clinical trials of the benefits of lowering blood pressure have used measurements taken
at the office or clinic to eslablish the diagnosis of hyperension and to gauge the effecls of
treatment. Ambulatory monitoring as a substilute has not been tested in sludies large enough to
determine whether it provides a better measure of diagnosis or of risk reduction. There are other
faclors to be considered: ambulatory monitoring devices are expensive (in terms of both
equipment and personnel costs) in comparison with the usual sphygmomanometers, they are
error-prone and need careful calibration, they are inconvenient for patients, few centres can
provide them, there is enough variability in the measurements they provide for the same patient
from time to time that more than one monitoring session may be needed, and the service is not
approved for reimbursement by government health insurance plans in Canada. Thus, it is
premature to recommend the widespread application of ambulatory monitoring for the diagnosis
of patients with mild hypertension.
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32: Devices for ambulatory blood pressure monitoring should be calibrated with a mercury
sphygmomanometer immediately before and after use (grade B for diagnosis, according to 3

standardized protocol (grade A for diagnosis).

33: There is insufficient evidence at present to recommend ambulatory blood pressure moniloring
for routine clinical use in the evaluation of mild hypertension or in decision making about the
initiation of trealment for mild hypertension.

34: Furiher higher-quality research should be underaken to determine if ambulatory blood
pressure monitoring should replace or supplement traditional techniques for the diagnosis of mild
hypertension,

35: Comparisons should be made of ambulatory blood pressure monitoring, seif-measurement of
blood pressure and echocardiography, alone and in combination, for the diagnosis and initiation
of ireatment in borderline and mild hypertension,

White-coat hypertension

Because the diagnosis of white-coal hypertension is generally based on ambulatory or self-
monitoring supplemented by a demonsiration of lack of larget-organ involvement by
echocardiography or other means and because the roles of ambulatory and self-monitoning and
of echocardiography remain to be established, there is insufficient evidence al present to provide
an operational definition of white-coat hypertension for routine clinical use. We have attempled to
collect all the relevant research and summarize the findings faithfully in this report. Grade A
recommendations based on level-l evidence can be considered as standards for practice that is,
the evidence in support of them is so strong that it is unlikely to be supplanied by slronger
evidence in the foreseeable future. Recommendations supported by lower levels of evidence
have received lower grades. Although these may also survive the test of time and better studies,
clinicians may wish to temper them with their own experience and to be alert for new evidence.

If the recommendations summarized here are implemented they will provide a sounder basis for
the measurement of blood pressure, the appropriate labelling of people as hypertensive and the
introduction of antihypertensive therapy for those most likely to benefit.
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CHAPTER THREE

High Blood Pressure in Women

High Blood Pressure is a common problem in women. The special problems are posed due lo
child bearing. Not only do the women suffer from the usual injuries inflicted by this condition , a
pregnant women is liable to develop temporary hypertension during pregnancy. This can
endanger the unborn as well as the mother. A hypedensive woman on the other hand can pose
similar dangers.

Pregnancy-Induced Hypertension (PIH) Hyperension in pregnancy is present when diastolic
BPF - 90 mm Hg, systolic BP >140; systolic BP rises at least 30 mm Hg over baseline value or
diastolic BP nses at least 15 mm Hg over baseline value,

Risk factors for PIH. The risk factors for PIH include first pregnancy, multiple gestation,
polyhydramnios, hydatidiform mole, malnutrition, positive family history of PIH, underlying
vascular disease. Molar pregnancy should be expected if PIH occurs early in gestation.

it is important that women undergo regular antenatal checkups

1. Dunng pregnancy, it is not appropriate to use:
a. Sympathetic ganglion blockers (orthostatic hypotension)
b. Diuretics (aggravation of volume depletion)
€. ACE inhibitors (associated with fetal defects and neonatal renal failure)

Laboratory evaluation is performed early in pregnancy.
Obstetric visits are scheduled every other week at 24 weeks and weekly after 30

weeks.
4. Early ultrasonogram is obtained for dating, and repealed periodically to look for

evidence of IUGR,

ol o)

5. Antenatal surveillance (NSTs) should begin at 34 weeks.

6. The pregnancy should not be allowed to go beyond 40 weeks. Delivery may be
required earlier if there is evidence of IUGR or fetal distress or if hypertension
cannot be controlled by bed rest and medication.

7. Intrapartum monitoring is required during labor.

8. If there is evidence of IUGR, cesarean seclion is preferable to a prolonged

induction.
9. Complicated cases or women with superimposed preeclampsia should be
handled at an appropriate referral center,

Hypertension
Although some women may develop PIH others might suffer from it due to reasons other than
pregnancy. This imposes additional risks.
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Maternal Risks. If no supenmposed preeclampsia occurs, there is no additional maternal risk. In
the presence of supenmposed preeclampsia (20%), there s increased maternal monality,
frequently from intracranial hemaorrhage.

Fetal Risks. There is an increased incidence of perinatal death, IUGR, and fetal distress.

Treatment of chronic hyperension can decrease malernal and, (0 some extent, fetal morbidity bul
cannot reduce the rnsks of supenmposed preeclampsia. Appropriate medications include
melhyldopa, hydralazine, and beta-blockers

High blood pressure is a major nisk faclor for coronary heart disease and the most imponant risk
factor for stroke and hean failure. High blood pressure causes three of every five cases of hearl
failure in women. High blood pressure also boosls the chances of developing kidney disease and
blindness.

Older women have a higher risk of high blood pressure, with more than half of all women over
age 55 suffering from this condition. Using birth contrel pills can conlribute to high bloed pressure
in SOmMe Women,

While all women can and should take steps lo prevent or conlol high blood pressure, it is
especially imporiant for women who have hear disease to do so.

The harmful effects of elevated blood pressure do not necessarily begin at the 140/80 mmHg
mark -- even blood pressures slightly under that can increase the risk of heant disease and stroke
Many older people, on the other hand, have a form of high blood pressure known as "isolated
systolic hypertension®. This occurs when the systolic pressure is high but the diastolic pressure)

it normal. This too, if not controlled, increases the risk of hean attack and stroke,
Blood Pressure Categories in Women (18 Years and Older)*

*Not taking antihypertensive drugs and not acutely ill. When systolic and diastolic blood pressures
fall into different categories. the higher category determines blood pressure status.

Blood Pressure Level in mmHg

Category Systolic Diastolic
Optimal** <120 and | <80
Normal <130 and | <85

High-normal | 130-139 or 85-89
Hypertension

- Stage 1 140-159 { or 90-99
- Slage 2 160-179 | or 100-109
-Staged | >=180 or >=110

“Optimal blood pressure with respect to cardiovascular risk is <120/<B0 mmHg. Unusually low
readings should be evaluated for clinical significance.

Source: The Sixth Report of the Joint Mational Committee on Detection, Evaluation, and
Treatment of High Blood Pressure. NIH, NHLBI, 1997
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CHAPTER FOUR

Hypertension in Children

Hyperension though uncommon , does occur in children, More often than not it is secondary to a
serious underlying disease. This is usually manifest but may sometimes require detailed and
careful clinical examination and investigations. In addition , emergency situation may have to be
faced.

A. Hyperensive emergencies exist when marked blood pressure elevation becomes
a threat to function of vital organs including brain, heart, and kidneys. A major
factor determining the outcome of children with hyperiensive emergencies is the
speed of initiating an effective plan to lower BP.

B. The objective of emergency treatment is prevention of hypertensionrelated
adverse events (e.g.. stroke, cardiac failure, encephalopathy). This usually
requires only a modeslt reduction in BP. Altempts to rapidly achieve normal BP
are contraindicated. In patients with chronic hypertension, a rapid lowering BP 1o
‘normal” can decrease needed perfusion to the heart and brain resulting in
ischemia. For this reason, in individuals with loengstanding hyperension or
hypertension of unknown duration, an initial BP reduction (1 0-20%) followed by
gradual normalization of BP is recommended. In acuta hypertension, the therapy
should be directed towards bringing the BP to nomal values.

Causes of Pediatric Hypertension (partial listing)

A. Renal disease (80%)
1. Nephritides
a. Henoch-Schonlein Purpura
b. Postinfectious glomerulonephritis
c. Systemic lupus nephritis
d. Rapidly progressive glomerulonephritis

2. Vascular
a. Hemolytic-uremic syndrome
b. Renal artery stenosis & thrombosis*
¢. Renal vein thrombosis*
3. Congenital Malformations
a. Polycystic kidney disease*
b. Tuberous sclerosis*
c. Hydronephrosis*
d. Renal hypoplasia*
e. Obstructive uropathy*

4. Miscellaneous
a. latrogenic fluid overload*
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B. Endocrine

~saoTm

b. Renal failure with fluid overoad
c. Renal transplant (rejection or renal artery stenosis)
d. Reflux nephropathy
e Renal ftumors (Wilm's, Tuberous sclerosis,
nephroma)*, perirenal masses®
Pheochromocytoma®
Congenilal adrenal hyperplasia®
Hyperhyroidism

Meuroblastoma*
Cushings Syndrome*
Renin-secreting lumor

C. Neurological

~pooow

Meningoencephalitis

Tumor

Guillain-Barre syndrome

Dysautonomia

Increased intracranial pressure (trauma)
Seizures”

D. Cardiovascular

cooe

e,
E. Others

Aortic thrombosis®

Aortic coarctation®

Aortic insufficiency

Subacute bacterial endocaritis
Takayasu's arternlis

Leg traction

Burns

Chronic lung disease*

congenital

Drugs®: including corlicosteroids, NSAIDs, cocaine, amphetamines, theophylline,
pancuronium, pheny'ephrine
"Rebound hyperiension” -occurs with abrupl withdrawl of clonidine, angiotensin
converting enzyme inhibitors or beta-blockers

* are causes of neonatal hypertensive emergencies,

Examination and investigations

A concise medical history, stressing renal, endocrine, cardiae and neurological
systems, current medications or ingestions and hydration should be obtained..

Physical examination, emphasizing: cardiovascular, genitourinary, dermatologic and
neurologic systems. Blood pressure should be measured in all exdremities with
correct sized cuff and that pain and anxiety are minimized.

Investigations

Baseline sludies including: CBC and diff, urea ,

crealinine, serum electrolytes,

calcium, glucose, phosphorus, triglycerides, cholesirol, lipoprotein analysis (HDL,



LDL) and urinalysis. Where indicated calecholamines, plasma renin aclivity (PRA),
aldosterone, and urine culture.

Note: Catecholamines and PRA should be placed immediately on ice. These levels
should be obtained before pharmacologic therapy is administered when possible.

It may also be necessary 1o get renal ultrasound, cardiac echocardiogram and
depending on neurological status head CT.
The following 4 tables are from:

“The Report of the Second Task Force on Blood Pressure Control in Children 1987", PEDS, 79
(1), 1 - 25, 1887.

1. DEFINITIONS

TERM EFINITION

Normal BP [Systolic and diastolic BP's < 90th percentile for age and sex

Fign Fwarage sysiolic and/ or average diastolic BP between 90th and
ormal BP}85th percentiles for age and sex

Eigh ETvemge systolic and/ or average diastolic BPs > 95th percentile fo
hyperlensijage and sex with measurements obtained on at least three
)] occasions

“If th.» BP reading is high normal for age, but can be accounted for by excess height for age or
excess lean body mass for age, such children are considered to have normal BP.

2. Classification of Hypertension by Age Group

ignificant  Hypertensio {Severe ‘ ﬁypﬂﬂansiuﬂ
Pl S mmHg) mmHg)
ewborn 7 day{Systolic BP > 96iSystolic BFP > 108
- 30 days * ystolic BP > 104 ystolic BP 311 10
ystolic BP >  112iSystolic BP > 118
gfant (=2 y0) Eiastulic BP > 74 Eiasm:m BP > 82
: = ystolic BP > 116§Systolic BP > 124
RACREN 3. - ¥8) iastolic BP > 76 Eiastulir: BP > 84
‘ - ystolic BP > 122{Systolic BP > 130]
Caliren: (a2 y) Eiaaiuiic: BP > 78 iastolic BP > 86
: 2 ystolic BP > 126Systolic BP > 134
|°""“'B" (10-12¥)  injastolic BP > 82 Diastolic BP > 90
olescents (13 - 15[Systolic BP > 136{Systolic BP > 144
r : |astolic BP > 86 iastolic BP > 92
dolescents (16 - 1BiSystolic BF 2 142iSystolic BP = 150
r iastolic BP > 92 jastolic BP = 98
* also see tables that follow for neonates !

30



31

3. Historical Information to Elicit

{Iinformation {Relevance :
amily history of hypertension Jmportant in essential hypertersion, inherited]
reeclampsia, toxemia, renalirenal disease, and some endocring diseases
isease, tumors eg. familial pheo. with multiple endocrine

enopathy Il)
amily history of early{Suggests likely course of hyperiension and/ orj
mplications of hypertensionjpresence of other coronary arlery disease risk
nd/ or atherosclerosis

eonalal history

se of umbilical artery catheter suggests need
o evaluate renal vasculature and kidneys

L-leada-:hes. dizziness,Nonspecific symptomatology, usually no
pistaxis, visual problems iologically helpful

bdominal  pain,  dysuria jMay suggest underying renal disease
requency, nocturia, enuresis t“

oint pains/ swelling, facial orjSuggests connective tissue disease and/ or
E»er':pherai edema ther forms of nephritis

eight loss, failure to gaingin combination, symploms suggest

ight with good appetite, heochromocyloma

weating, flushing, fevers,

_Ipltmiuns |
u.cle cramps, weakness {May suggest hypokalemia and
nstipation yperaldosteronism .
Age of onset of menarcne,hnay be helpful in suggesting hydroxylase|
sexual development eficiencies
ingestion of prescription andrmg-induced hypertension

er-the-counter drugs,
gntmmpﬁues. illicit drugs




4. Findings to Look fn_f’_nn Physical Examination g
{Physical Findings ~ {Relevance e _——

e

ale mucous membranes Henai ﬁéagﬁse
acial or Pretibial edema .- T :
Tallnr evanescent ﬂuﬂhmg Pheochromocytloma vs. hyperdynamic essential

creased swealing at rest jhypertension
?afe au lait  spotsVon Recklinghausen disease
eurofibromas L e . % A LS 4
oon face, hirsutism jCushing syndrome :
uffalo  hump,  Truncal

besity, striae
ebbing of the neck, lowiTumer syndrome
airline,. wide-spaced;

ipples, wide carrying angle !
Elfin facies, poor growth {Williams syndrome
Retardation o T T S
hyroid enlargemerrt Hyper- or hypathyroidism
ﬂrdluvascular'

bsent or delayed fermoral
]pulses, low leqg pressurelAortic coarctation

relative to am BP

Hear size, rate, rhythm Mummur - coarctation; tachycardia and/ or
Munmurs, Respiratorylarrhythmia - pheochromocytoma; large heart or
ifficulty, hepato-Megaly heart failure - prolonged or severe hypertension

[Bruits over great vessels  iArteritis or arteriopathy
bdomen:

Renovascular duseases asnlated or assumaled with
Epigastric bruit lliams or Von Reck-linghausen syndromes, or
rterms.

nilateral  or blilateral iims T.L'II'T'IEI' nEurnblas.mma pheochromocy-|
oma, polycyslic kidneys, other tumors

s

A

FRrrar] s ol s

funduscopicls, . nic hypertension
§Bei1 Ealﬁy Chronic hypertension (HTN)
Neurologic  deficits {eg
;h emiparesis) hronic or severe acute HTN with stroke

Neonatal Systemic Hypertension:
The following 2 tables provide further information for neonates.



1. 8ystolic (S) and Diastolic

Blood Pressures in Low Bi

ight Infants

{Birthweight 600 - 995 g

[Birthweight 1000 - 1249 g

iDay 5(t25D) [D(+2SD) |Day i5(t25D) |D(x2SD)
1 379(174) [232(10.3) M 44 (22.8) 122.5 (13.5)
3 4.9 (15/7) 1306 (12.3) 13 {48 (154) 136.5 (9.6)
7 0(14.8) [304(124) {7 I57 (14.0) 4425 (16.5)
14 502 (148) [37.4 (12.0) (14 53 (30.0) &
P8 B1.0(23.5) HM58(274) 28 57 (30.0) ¢
{Birthweight 1250 - 1498 g [Birthweight 1500 - 1750 g
¥ IS(x2SD) iD(x2SD) ay IS (£t 25D) (t 2 SD)
n W8 (18.0) {27 (12.4) 1 |47 (15.8) 126 (15.6)
3 159 (21.1) 40 (13.7) 3 I51(18.2) 35 (10.0)
7 B8 (14.8)  }40(11.3) 7 |66 (23.0) ’ﬁ1 (24.0)
14 B4 (21.2) 36 (24.2) 14 76 (34.8) M2 (20.3)
8 K9 (31.4) 44 (25.2) 28 73 (5.6) 50 (9.9)

from: Ingelfinger JR, Powers L, Epstein MF: Elood Pressure Norms in Low-birth-weight Infant:
Birth through 4 Weeks, Pediatr Res 17: 319A, 1982

2. Mean Arterial BP (MAP) in mmHq (+ SD) in Preterm and Term lll Neonates
|Birthweight (kg) i< 1.0 kg 1.0-15kg [1.5-25ka P 2.5kg

Birth 329+ 154 {39.1+18.2 241196 88+19.4

17 days 414 +154 H7.2118.2 &.4 + 19.6 Eu,z +19.4

14 days Ma6+154 501+182 (5324196 16421194

28 days 476%154 j53.0£182 (5611196 16631194

from: Stork EK, Carlo WA, Kliegman RM, et al: Hypertension redefined for critically il neonate

Pediatr Res 18: 321A, 1984



CHAPTER FIVE

1999 World Health Organization-International Society of
Hypertension Guidelines for the Management of
Hypertension

1. Introduction

The present Guidelines come at a critically important time globally for the management of
hypertension and the prevention of associated cardiovascular disorders. The second half of the
twentieth century has seen a progressive decrease in cardiovascular mortality in Norih America,
Western Europe, Japan and Australasia, At the same time, the control of Nyperension in these
regions has improved considerably. For example, the Health Examination Surveys in the USA
have demonstrated that whereas 10% of hypertensive subjects had their blood pressure lowered
lo below 140/90 mmHg in 1976-80, by 1988-81 the proportion had risen to 27%.2 On the other
hand it is important to note that this leaves over 70% of hypertensive subjects with imperfect
control (or no treatment at all), as has been reporied in many other countries, and that there are
worrying signs that the rate of improvement has plateaued or even reversed in some cases, In
the UK, a recent survey indicated that only 8% of hypertensive patients had their blood pressure
lowered to below 140/90 mmHgAdditionally, in the USA there is recent evidence that age-
adjusted stroke monality rates have risen slightly and that the rate of decline of coronary hear
disease (CHD) morality has decreased. Moreover, given the ageing population structure of most
developed countries, total numbers of sirokes and CHD events are typically increasing or
remaining static, even in those countries that continue to experience falling age-adjusted event
rates,

Even more worrying is the rapid development of the "second wave"” epidemic of cardiovascular
disease that is now flowing through developing countries and the former socialist republics. It is
evident that death and disability from CHD and cerebrovascular disease are increasing so rapidly
in these parts of the world that they will rank No. 1 and No. 4 respectively as causes of the global
burden of disease by the year 2020. Given the central role of elevated blood pressure in the
pathogenesis of both CHD and stroke, it is clear that one of the biggest challenges facing public
health authorities and medical practitioners is the conlrol of hyperension worldwide, both in
individual patients and al the population level,

1.7 Scope and purpose of Guidelincs

The present Guidelines are written to guide specialist physicians responsible for the care of
palients with high blood pressure. They are complemented by a companion set of "Praclice
Guidelines" for general practitioners and other clinicians caring for patients with hypertension in
vanous regions around the world. The 1999 Guidelines again concentrate on the management of
patients with "mild" hypertension, since there is often uncertainty among clinicians, and policy
makers about how to manage this condition. Since the determinants of cardiovascular disease in
ypertensive patients are substantially multifactorial, these Guidelines provide recommendations
or risk reduction through blood pressure lowering, in a context that recognises the importance of
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strategies for the management of other risk faclors that commonly affecl individuals with
hyperiension,

The Guidelines do not deal with the management of more severe hypertension except in the most
general terms, nor with the management of patients with secondary forms of hyperlension.
Furthermore, these Guidelines do not deal with the primary prevention and control of
hypertension at the population level. These strategies, which are dealt with elsewhere, are
complementary to the clinical strategy that is the subject of this Repont,

Box 1 The 1999 Guidelines

* These Guidelines provide recommendalions that are based on the collective expert
interpretation by the WHO-ISH Guidelines Subcommittee of the available evidence
from epidemiological studies and from clinical trials,

+ The primary aim is to offer balanced information to guide clinicians, rather than rigid
rules that would constrain their judgement about the management of individual
patients, who will differ in their personal, medical, social, ethnic and cultural
characteristics.

» The WHO-ISH Guidelines are written for a global audience from communities that
vary widely in the nature of their health system and in the availability of resources.

e Itis hoped that national and regional experts will use them as a basis for drawing up
recommendations that are specifically designed for the management of patients in
their own region.

2. Determinants of Cardiovascular Disease Risk in
Hypertensive Patients

It is well established that in Western populations, stroke, CHD and other common cardiovascular
diseases, such as heart failure, have multiple determinants. The main established predictors of
these diseases are described briefly in this section. How well these faclors predict cardiovascular
disease in non-Western populations is less certain, although recent evidence from Eastern Asian
populations suggests that for blood pressure and blood cholesterol there may be similar
associations in the Easl and West. There is very little direct evidence about the determinants of
common cardiovascular diseases in other large populations such as those of sub-Saharan Africa,

India or South America.
2.1 Effects of blood pressure on the risk of cardiovascular disease

2.1.1 Stroke
Blood pressure levels, both systolic and diastolic, have been shown to be positively and

continuously relaled to the risk of stroke across a wide range of levels in populations from both
Western and Eastern hemispheres. Among individuals of mostly middle age, a prolonged 5
mmHg lower level of usual diastolic blood pressure (DBP) was shown to be associated with a 35-
40% lower risk of stroke, with no lower level identified below which the risks of stroke did not
continue to decline. The slope of the association appears to decline somewhat with increasing
age; however, because the incidence of stroke increases so rapidly with age (see below), the
elderly still suffer the large majority of blood pressure-related cerebrovascular disease. Blood
pressure levels are positively related to both cerebral haemorrhage and cerebral infarction, but
the association appears to be somewhat steeper for haemorrhage than infarction
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Box 2 Hypertension Versus Normotension
« Blood pressure levels are continuously related to the risks of cardiovascular disease
and-the definition of hyperension (or raised blood pressure) is, therefore, arbitrary,
= Much blood pressure-related disease occurs among individuals who would normally
be considered "normolensive.

= Most of the evidence about the benefits and risks of lowering blood pressure comes
from studies in patients selecled on the basis of high blood pressure,

= [t is nol clear whether estimates of trealment effect obltained from ftrials in
hypertensives can be extrapolated 1o individuals with lower blood pressure levels

= There is a strong rationale for expecting high-risk patients withoul hypertension to
benefit from blood pressure lowering and trials are required to investigate this
possibility.

prraTa

2.1.2 Coronary heart disease

Blood pressure levels have also been shown to be positively and continuously related to the risks
of major CHD events (CHD death or non-fatal myocardial infarction), The strength of this
association is about two-thirds as steep as that for stroke, and appears to be similar across a
broad range of blood pressure levels, that includes both hyperiensive and normotensive
individuals. Once again, no lower level has been identified below which the risks do not continue

to decline.
2.1.3 Heart failure and renal disease

The nsks of hear failure and of renal disease have been observed o be related to blood pressure
levels, but the sizes of the relationships are less well established than those for stroke and CHD.
Nevertheless, there is evidence that patients with a history of hypertension have al least six times
greater risk of heart failure than do individuals without such a history, and that each 5 mmHg
lower level of DBP is associated with at least a one-quarter lower risk of end-stage renal disease,

2.1.4 Recurrent cardiovascular events

Among individuals with a history of cerebrovascular disease or previous myocardial infarclion,
there have been reporis of both linearand non-linear ("J-shaped“)associations between blood
pressure levels and the risks of recurrent events. However, the associations in patients with prior
cardiovascular disease are subject to confounding as a consequence of the effects of disease (or
‘its treatment) on blood pressure and, independently, on the risks of recurrence. Studies thal have
attempted to controi for this (either by excluding patients with more severe disease or by
excluding eary recurrent events) have consistently demonsirated continuous positive
associations between blood pressure levels and the longer-term risks of stroke and CHD

recurrence.
2.1.5 Pulse pressure and arterial distensibility

There is evidence that pulse pressure (the difference between systolic and diastolic blood
presswe} Is also positively associated with a variely of cardiovascular diseases. However, there
remains uncertainty as to whether pulse pressure predicis disease risk independently of either
systolic or diastolic blood pressure. Pulse pressure is one index of arlerial distensibility. While
there are theoretical reasons for expecting arterial distensibility to be independently predictive of
cardiovascular disease riskthere are still few data demonstrating such an association.
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2.2 Effects of other risk factors on the risk of cardiovascular disease

2.2.1 Age

In most populations, the risks of cardiovascular disease rise steeply with increasing age. For
example, among British men, from age 45 to 74, there is a 3-4 fold increase in deaths from siroke
and from CHD each decade, This powerful effect of age on disease risk has important
consequences for the effects of blood pressure and other risk factors on disesse occurrence,
Specifically, while the relalive effects of some risk factors decline as age increases, the absolute
effects of these risk faclors typically increase with age because of the markedly higher
background risk of cardiovascular disease in older people.

2.2.2 Gender

Al most ages, the risks of cardiovascular diseases are greater in men than women, although this
difference declines with increasing age and is greater for CHD than for stroke. For example, in
the United Stales from age 34 to 74, the risks of death from stroke are 30% higher in men than
women, whereas the risks of death from CHD are 2-3 fold greater in men. Afier age 75, the risks
of death from stroke and from CHD death are similar in men and women,

2.2.3 Pre-existing cardiovascular disease

A history of clinically manifest cardiovascular disease is a particularly important predictor of the
future risk of major cardiovascular events. Patients with congestive hear failure, typically
expenence death rates of 10% or more annually. Patients with a history of stroke or TIA,
experence stroke risks of 3 to 5% or more annually, and the risk of other major cardiovascular
events is at leasl an additional few percent. Among patients with a history of myocardial infarction
or unstable angina, the annual incidence of recurrent infarction or CHD death is 4% or more and
the risk of other major cardiovascular events is an additional one or two percent.

Subclinical manifestations of cardiovascular disease in asymplomatic patients can also be
important predictors of future risk. For example, high rates of major dlinical events (a few percent
per year) occur among palients with significant left ventricular dysfunction, ECG evidence of Q
waves, or ECG evidence of left ventricular hyperirophy. Ultrasonographic evidence of left
ventricular hypertrophy or carotid atherosclerosisis also associated wilh increased risks of

cardiovascular disease events.

2.2.4 Renal disease and microalbuminuria

Renal disease manifested by raised serum creatinine and proteinuria is an important predictor not
only of renal failure but also of major cardiovascular events, While most lypes of renal disease
are associated with increased risk, diabetic nephropathy appears to confer the greatest risks.
Typically, the risk of CHD evenls in patienls with end-stage renal disease (irrespective of
aeliology) is al leasl as greal as that in patients with a clinical history of CHD. Among diabetics
without frank renal disease, microalbuminuria has been observed 1o be associated with a 2-3 fold
increase in the risk of major cardiovascular events.

2.2.5 Diabetes, Hyperinsulinaemia and hyperglycaemia

Diabetes — whether insulin dependent or non-insulin dependent - increases the risks of CHD and
ischaemic stroke, as well as the risk of renal disease. Overall, diabetes typically increases the
relalive risks of death from CHD and death from stroke about 3 fold. Additionally, among
individuals without diabetes, the risks of CHD have been observed fo be directly and continuously
related to blood insulinand blood glucose levels,
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Box 3 Contribution of Blood Pressure and Other Factors to Cardiovascular Disease
Risk

« Among patients with mild hyperension, differences in the nsks of cardiovascular
disease are determined not only by the level of blood pressure, bul also by the
presence or levels of other risk factors.

« For example, a man aged 65 years with diabetes, a history of TIA, and a blood
pressure of 145/80 mmHg will have an annual risk of a major cardiovascular evenl
thal is more than 20 times greater than that in a man aged 40 years with the same
blood pressure but without either diabetes or a history of cardiovascular disease.

= |In contrast, a man aged 40 years with a blood pressure of 170/105 mmHg will have a
risk cf a major cardiovascular event that is aboul 2-3 times greater than thal of a man
of the same age with a blood pressure of 145/80 mmHg and similar other risk factor
levels,

e« Thus differences in the absolule level of cardiovascular risk between patients with
hypertension will often be determined to a greater extent by other risk factors than by
the level of blood pressure.

2.2.6 Smoking

Cigarette smoking increases the risk of CHD and ischaemic stroke at all ages, but is of particular
importance in younger people. In men under 65 years, smoking has been observed 1o increase
the risk of cardiovascular death 2 fold, while in men aged 85 years or older, the risk was observed
to be increased by 20%. In addition to these effects of smoking on cardiovascular diseases,
smoking also increases the risks of a wide variely of non-cardiovascular diseases, in particular
respiratory and neoplaslic diseases.

2.2.7 Lipids and lipoproteins

Increasing levels of both total and LDL cholesterol are associated with increases in the risks of
CHD. The relative risks appear to decline with increasing age, although the absolute risks
typically increase. A 0.6 mmolil (23.2 mg/dl) lower total cholesterol in men aged 40 years has
been observed to be associated with a 54% lower CHD risk, whereas the same difference in
cholesterol in men aged 70 years was associated with a 20% lower risk. The effect of HDL
cholesteral on CHD risk does not appear 10 be age-dependent; every 0.03 mmold (1.2 mg/di)
increase in HOL cholesterol appears to be associated with at least a 3% reduction in the risk of
CHD. It is still unclear whether there is any independent effect of tiglycende levels on the risk of

cardiovascular disease,

2.2.8 Obesity

Increased body mass index (BMI: I-;g!m"} is associated with increased risks of CHD. Compared
with lean men. men with BMI of 25-29 have been observed to have a 70% greater risk of CHD
whereas men with BMI of 29-33 had almost a 3 foid greater risk of CHD. The strength of this
association appears lo decline with age. The risk associated with obesity is likely to be due in pari
to blood pressure elevation, but reduced HOL cholesterol and increased insulin and glucose may

also be involved.
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2.2.9 Fibrinogen

Blood levels of fibrinogen are posilively associated with the risk of CHD and ischaemic stroke. In
several studies, individuals with fibrinogen in the highest terile had risks of CHD that were about
twice as great as those among individuals with fibrinogen in the lowest tertile.

2.2.10 Alcohol

The risk of CHD appears 1o be reduced among regular consumers of alcohol (e.g. 1-3 standard
drinks per day). In general, daily consumers of alcohol have a 30-40% lower risk of death from
CHD than do non-drinkers. However, high levels of alcohol consumption can cause other cardiac
disorders and are associated with increased risks of siroke (particulady after binge drinking), as
well as higher blood pressure levels and higher risks of several non-vascular diseases and injury.

2.2.11 Physical activity

Regular aerobic exercise reduces the risk of CHD. Individuals performing about 20 minutes of
hight to moderate-intensily exercise daily have been observed to have aboul a 30% lower risk of
death from CHD than do sedentary individuals. These benefits may be due in part to the blood
pressure lowering effects of exercise, but other metabolic factors thal may be activated by
exercise, such as increased HOL cholesterol, may also be invaolved.

2.2.12 Hormone replacement therapy

In studies of Western populations, the use of hormone replacement therapy (HRT) has been
chown 1o be associated with 30-50% lower risks of CHD among post-menopausal women,
Whether this association reflects a true prolective effects of HRT or of the selection of low risk
women for HRT is uncerain. The results of a recent trial of HRT in women with GHD failed to
demonstrate any protective effect of HRT for recurrent CHD events.

2.2.13 Socio-economic status

Socio-economic status = as judged from education, employment or income - is a powerful
predictor of the risk of most common cardiovascular diseases. In many studies of a variety of
mainly Westamn populations, lower levels of socio-economic status have been observed to be
associated with higher risks of cardiovascular disease. The magnitudes of the associations vary
between populations but in the US, individuals with income less than $18, 500 in 1980 have been
observed o have cardiovascular death rates that are 40% greater than in individuals with income
greater than $32,000. These associations appear to be mediated, at least in par, by increased
levels of most established risk factors, including smokingamong those in lower socio-economic
groups. How widely such associations exist outside Western populations is uncertain; however,
there is evidence within some Western populations of heterogeneity of associations among

different ethnic groups.

2.2.14 Ethnicity

Ethnicily is also powerfully related to the risk of most common cardiovascular diseases. In many
countries, ethnic minority groups - such as Mew Zealand Maor and Uniled Slates Native
Americans — have substantially higher risks of CHD than do the Caucasian majority. Moreover,
there is evidence that African Americans are generally at greater risk of stroke, and of renal
disease than are Caucasians from the US, and that South Asians in the UK but not Canadaare at
higher risk of these diseases and CHD than are Caucasians from the same countries. There is
uncerainty as to how much of these ethnic differences in risk can be ascribed to differences in
levels of the established risk factors for cardiovascular diseases.
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2.2.15 Geographic region

There are major differences between geographic regions in the incidence of cardiovascular
diseases. Some paricularly important trends include the high rates of both CHD and stroke in
Eastern Europe, Russia and the Baltic states, and the high rates of stroke and the low rates of
CHD in the People's Republic of China, compared to Western Eurcpe and North America, In
some parts of Africa, there are high rates of stroke and renal disease, but low rates of CHD,

2.2.16 Other risk factors

Many other factors - including passive smoking, blood type, LDL particle size, apolipoproteins,
plasma renin aclivity, bloed homocysteine levels, blood uric acid levels, several common genetic
polymorphisms, several infective agents, and several psychological factors — have been reported
to be independently associaled with the nisks of cardiovascular diseases. For most of these
factors, the evidence of an association with cardiovascular disease is less strong than for most of

lhe factors listed above.

3. Interventions to Reduce Cardiovascular Risk in
Hypertensive patients

3.1 Effects of blood pressure lowering treatments o/, mortality and
morbidity from cardiovascular disease

3.1.1 Trials of diuretic and beta-blocker based regimens

Previous randomised controlled trials of diuretic- or beta blocker-based regimens, involving a total
of about 47,000 patients with hypertension, have collectively demonstrated that, over an average
of about 5 years, such treatment produced much of the epidemiologically-expected benefil of the
achieved blood pressure reductions. A net reduction of 56 mmHg in usual diastolic blood
pressure was associated with a 38% (SD 4) reduction in stroke risk and a 16% (SD 4) reduction
in CHD risk, with similar effects on fatal and non-fatal events. The proportional reductions in the
risks of stroke and CHD in these trials appeared to be broadly similar in patients with mild,
moderate or more severe hypertension, in older or younger patients, and in patients with or
without a history of cerebrovascular disease.

Because of the similarity of the relative risk reductions in different patient groups, the size of the
absolute treatment benefits varied in direct proportion to the background level of risk (i.e. patients
at highest absolute risk of stroke or CHD experienced the largest absolute reduction in risk). For
example, there was a 34% reduction in the relative risk of stroke in trials conducled exclusively in
older populations and a 43% relative risk reduction in the trials conducted predominantly in
individuals of middle age. However, the annual absolute risk reduction was more than two times
greater in the trals in older patients: specifically, there were 5 strokes prevented per thousand
patients in the trials among older patients, compared with 2 sirokes prevented per thousand
patients in the trials among younger patients. The outcome was similar for CHD: there was a 19%
reduction in relative risk in the trals among older patients and a 14% relative risk reduction in the
trials among middle aged patients, but the annual absolute sk reduction was 3 evenis per
thousand older patients and 1 event per thousand younger patients.
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Box 4 Underestimation of the Effects of Blood Pressure Lowering Treatment in

Randomised Controlled Trials
« Estimates of treatment effects in the trals of blood pressure lowering regimens

generally provide conservative estimates of the full potential effects of treatment:

In the trials, there was considerable "cross-over” belween treatment groups:

a proportion of patients assigned o aclive therapy groups slopped treatment; and

a proportion of those assigned o control groups began aclive trealment.

Such cross-over is likely to have reduced the average difference in diastolic blood

pressure between groups by 1-2 mmHg, in which case, the full relative effects of

treatment on stroke and CHD would be somewhat greater than the effects observed.

« The average duration of treatment in the ftrials was only about 5 years, and it is
possible that longer-term treatment over many years, as is usual for hypertensive
patients, might have led to larger relalive nsk reduclions

s Low-risk patients were recruited o many trials, and the absolute effects of treatment
among higher risk patients seen in broader clinical praclice are, therefore, likely 10 be
greater than those typically observed (see Box 3).

There was evidence of reduced stroke risks both in trials of diuretic-based regimens and in trials
of beta blocker-based regimens. It has been observed that the evidence for reduced CHD risk
was somewhat stronger for diuretic-based therapy than for beta blocker-based therapy,
particularly in trials conducted in the eldery. However, data from the four trials that directly
compared the effects of diuretic- and beta blocker-based regimens on the nsks of siroke and
CHD in younger and older patients provided no clear evidence of a difference between the
regimens in their effects on stroke or CHD. Nevertheless, even in combination these studies
lacked adequate statistical power to determine reliably any modest but potentially imponant
treatment differences (e.g. a 10-15% difference in the relative nsk of CHD).

® & & W

While there are comparatively few dala available from these tnais about the effects of treatment
on hear failure or renal disease, there was evidence of an approximate halving of the risk of
heart failure in the trals of diuretic- and beta blocker-based based regimens, Additional evidence
about the effects of beta-blockers on such outcomes is provided by the irials of these agents in
patients with hear failure (see 6.4). Similady, more evidence about the effects of beta blockers on
CHD risk is provided by the trals of these agents in patients with prior myocardial infarction (see

6.4).
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Box 5 Relative and Absolute Effects of Treatment

« The relative effect of treatment reflects the proportional difference belween treatment
groups in the incidence of disease events:
- in the Systolic Hypertension in the Elderly (SHEP) trial, the incidence of major CHD
events over 4.5 years in patients assigned active treatment was 4.4% while in those
assigned placebo it was 5.9%. This represents a relative risk of 0.73 or a relative risk
reduction of 27%.

« The absolute effect of treatment is generally of greatest interest lo doctors and

patients:
- in the SHEP trial, the absolute reduction in CHD risk over 4.5 years was 1.4%. This
indicates that 14 events were prevented among every 1000 patients assigned active
treatment, and that one major CHD event was avoided among every 71 palients
assigned aclive treatment.

. Estimates of relative treatment effects from randomised trials provide a guide to the
likely relative effects of treatment in other non-study palient populations. However,
estimates of absolute treatment effects from trials of blood pressure lowering are of
limitad generalisability because complex inclusion and exclusion criteria frequently
resulted in the recruitment of patients at lower average risk than those seen in broader
clinical practice

e« The best predictor of absolute treatment effects for any individual patient will be
provided by application of the eslimate of the relative risk reduction from trials o an
estimate of the absolute disease risk for the individual in question.

« A simple table for estimating the absolute cardiovascular disease risk of individual
hyperiensive patienls is provided for use with these guidelines (see Table 3)

1.1.2 Trials of other treatment regimens

There are fewer data available from which lo determine the effects on cardiovascular disease
risks of blood pressure lowering regimens based on the newer classes of agenis in hyperiensive
patients, although the available evidence is increasing rapidly. Data on the effects of calcium
antagonists on cardiovascular disease risks In patients with hypertension are available from one
moderate-to-large scale randomised, placebo-controlled trial: in the Syst-Eur trial, nitrendipine-
based therapy produced an approximate 10/5 mmHg reduction in blood pressure in patients with
systolic hypertension and a 42% reduction in the risk of stroke. Similar results were observed in
lwo large, non-randomised, placebo-controlled trials (with alternate treatment assignment): the
STONE Studyand the Syst-China trial, Collectively, these studies provide evidence thal calcium
antagonists reduce the risk of stroke, and that the magnitude of this effect appears to be similar to
thal seen in trals of diurefic- or beta-blocker-based therapy. However, there were few CHD
events recorded in these trials and, as a consequence, it is nol possible to assess reliably the
effects of calcium antagonists on the risk of CHD in these tnals. More evidence about the effects
of calcium antagonists on CHD events is provided by tnals of these agents in palients with a
history of myecardial infarction (see 6.4).

To date, only one large-scale trial has provided evidence about the effects of ACE inhibitor-based
therapy in patients with uncomplicated hypertension. The Caplopril Pimary Prevention Project
(CAPPP) compared the effects of a captopril-based regimen with other therapy (principally
diuretic- or beta-blocker-based regimens) among 10,985 patients with hypertension. However,
imbalances in the assignment of treatment resulted in a 2 mmHg higher average diastolic blood
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pressure level al entry in the group assigned captopril-based therapy. This difference in blood
pressure alone would be sufficient to confer an increase of 20% in the risk of stroke and an
increase in the nsk of CHD of 10% among individuals of middle age, such as those included in
this study. Hence the imbalance in blood pressure levels could miask real differences that may
exist between the regimens in their effects on CHD, and could explain the greater risk of siroke
observed among patients assigned the captopril- based therapy. The CAPPP study also reported
a reduced risk of diabetes among patients assigned captopril-based therapy, a result that
appears less likely to be explained by the observed imbalances at baseline. Additional evidence
about the effects of ACE inhibitors on CHD risk is provided by trials in patients with left ventricular
dysfunction or heart failure (see 6.4).

Two small studies have reported fewer CHD events among diabetic hypertensive patients
randomised to ACE inhibitor-based versus calcium antagonist-based regimens. However, each of
these studies recorded only a small number of CHD events, and, as a consequence, the apparent
difference in the effects of these agenls requires verification in larger studies. The UK Prospective
Diabetes Study (UKPDS 39) involved 1148 hyperiensive patients with Type 2 diabetes, and over
a median follow-up period of B years, there were similar benefils of ACE inhibitor- and beta-
blocker-based therapy for a variety of both macrovascular and microvascular disease outcomes
(see 3.13 below). Additional evidence about the effects of ACE inhibitors in patients with diabetes
is provided by trials of these agents in patients with renal disease (see 6.5).

Al present, no reliable evidence is available from randomised controlled trials about the effects on
cardiovascular disease risk of alpha-adrenergic blockers or angiotensin Il antagonists. However,
large-scale trials involving both these drug types are ongoing.

3.1.3 Trials of different blood pressure targets

The Hyperension Oplimal Treatment (HOT) trial used a calcium antagonist (felodipine) -based
regimen (with the stepped addition of ACE inhibitors, beta-blockers and diuretics) to investigate
the effects of lowering blood pressure to three different targets (0 80 mmHg, (1 85 mmHg and
90 mmHg) in 18,790 hypertensive patients. By the end of follow-up, blood pressure had been
substantially reduced in all three groups but there were only modest differences in systolic and
diastolic blood pressure (about 2 mmHg) between adjacent target groups. These blood pressure
differences were less than expected, and the study was not able to determine reliably the most
plausible effect of such modest blood pressure differences. There was a non-significant trend
towards lower cardiovascular event risk and a marginally significant trend towards fewer CHD
events in the group with the lowest target. In the subgroup with diabetes, the trend for tolal
cardiovascular evenis reached statistical significance. This is consistent with evidence from the
UK Prospective Diabetes Study (UKPDS 38), demonstrating that a lower blood pressure target
(using either ACE inhibitor- or beta-blocker-based therapy) was associated with reduced risks of
major macrovascular events as well as microvascular disease outcomes. In that sludy. the "tight’
blood pressure control group achieved average blood préssures of 144/82 mmHg whereas the
less tight control group achieved blood pressures of 154/87 mmHg. This 10/5 mmHg reduction in
blood pressure was associated with a one-third reduction diabetic deaths, almost a halving of
stroke risk, and a one third reduction in microvascular complications.

3.2 Effects of blood pressure lowering treatments on other major
disease outcomes

The trials of diuretic- and beta-blocker-based therapy in patients with hypertension provide
evidence of almost idenlical rates of death from non-cardiovascular causes in patients assigned
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active treatment or control, The results of these trials therefore suggest that treatment with these
agents is not only effective for cardiovascular disease prevention, bud is also safe in terms of the
overall risk of death from non-cardiovascular causes during the 5 years of treatment and foliow-
up in these trials. For the newer agents, there is less evidence from trials in hypertensive patients
about the effects of treatment on non-cardiovascular outcomes. However, data from all trials in
patients with either hyperiension or CHD provide no clear evidence of any excess mortality from
non-cardiovascular causes among patienls assigned treatment with either ACE inhibitors or
calcium antagonists. While there has been debate about possible adverse effects of calcium
anlagonists on cancer and bleeding risks and beneficial effects of ACE inhibitors on cancer risk,
lhese observations have been generated primarily by results from a few, potentially biased non-
randomised studies. Detailed review of the available evidence from observational studies and
randomised trials did not provide clear evidence of an adverse effect of calcium antagonists on
the risk of cancer or of bleeding. Recent data from the Syst-Eur trial suggest that a calcium
antagonisl-based blood pressure lowering regimen may reduce the risks of dementia in eldery

patients with systolic hyperiension.

1.3 Effectiveness of hypertension management as provided in
community practice

3.3.1 Control of blood pressure

A number of studies have investigated the effectiveness of antihyperensive therapy for the
control of hypertension in representative population samplesThe results of these studies indicate
that in most populations studied, a moderale proportion of all hyperiensive patienis are untreated
and a large proportion of trealed hypertensive patients still have frankly elevated blood pressure,
defined most frequently as SBP> 160 mmHg or DBP>95 mmHg. On average, about half of all
treated patients in these studies had continuing blood pressure elevalion above 160/95 mmHg
and three-quarters had blood pressure levels above 140/90 mmHg, although there was wide
regional varnalion. Several studies have reporled changes in blood pressure control over time,
and these have generally shown trends towards improved control. Male gender and residence in
a developing country have been identified as factors associated with poorer blood pressure
control. The observations in Chinaand several olher developing countries that only about 10% of
freated hypenensive patients reached blood pressures below about 160/95 mmHg are particularly
important in this regard. However, very low rates of blood pressure control have also been
observed in some sludies of Western populations

3.3.2 Control of cardiovascular risk

Despite the benefits of blood pressure-lowering trealment established in randomised controlled
Inals, several population studies have demonsirated that treated hyperiensive patients continue
lo experience substantially higher nsks of CHD, slroke and overall moriality than do non-
hypertensive individuals some years afier beginning antihypertensive drug therapy. These
observalions are consistent with other findings indicating more advanced atherosclerosis and
more marked left ventricular hypertrophy among treated hypertensive patients compared with
non-hypertensive controls. The reasons for this persisting risk of cardiovascular complications are
uncerlain bul are likely to involve both modifiable and non-modifiable faclors. Non-modifiable
factors may include a more frequent history of prior cardiovascular disease, diabetes or a genetic
predisposition 1o cardiovascular complications. Polentially modifiable factors could include blood
pressure levels thal remain in the upper parl of the population distribution and metabolic
abnormalities, such as reduced levels of HOL cholesterol and increased levels of LDL cholesterol,
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insulin and glucose. Each of these modifiable factors is associated with obesity, which is also
more frequent in treated hypertensive palients than non-hyperiensive individuals.

3.4 Effects of modification of other risk factors on mortality and
morbidity from cardiovascular disease

3.4.1 Smoking cessation

Smoking cessalion confers reduced rnisks of a large number of diseases including stroke and
CHD. In particular, there are large reductions in risk among those whe quit in middie age or
younger. Those who quit before 35 years or middle age typically have a life expectancy that is nof
different to that of ifelong non-smokers

3.4.2 Cholesterol lowering

A large body of evidence has demonsirated thal cholesterol lowering reduces the risks of CHD
events in patients with high cholesterol levels or a history of CHD. Dietary restriction of saturated
fats can produce modest reductions in cholesteroland the newer drug therapies reliably produce
large reductions. The size of the reduction in CHD risk appears fo be proporiional to the size of
the cholesterol reduction achieved, such that reductions of about 1-1.5 mmoll (40-60 mg/dl)
produced by HMG CoA reductase inhibitors reduce the risk of major CHD events by between a
fifth and a third, The effects of these agents on fatal and non-fatal CHD events appear to be of
similar magnitude, Reduclions in stroke risk have also been observed in the trials of HMG CoA
reductase inhibitors, but not in the trials of other cholesterol lowering agents. In the few trials that
provided data on cerebral infarction, there was some evidence of reduction in the risk of this

siroke sublype.

3.4.3 Treatment of diabetes

There has been uncertainty as to whelher blood glucose control in diabelic patients alters the
risks of macrovascular disease. The results of the UK Prospective Diabetes Study (UKPDS 33)
among 3867 patients with newly diagnosed Type 2 diabetes indicated that therapy with insulin or
sulphonylureas over 10 years produced a one-gquarer reduction in microvascular disease events,
but no clear reduction in macrovascular thsease evenls, although there was a trend towards
fewer CHD events in the intensive blood glucose control group. Similar resulls were achieved
wilh meiformin therapy in a separale Irial by the same group in overweighl patients with Type 2
diabetes (UKPDS 34). The UKPDS results indicate thal blood pressure lowering therapy offers
more definite reductions in macrovascular disease for diabelic patients than do interventions for

blood glucose control,

3.4.4 Antiplatelet therapy

For patients with a history of CHD or cerebrovascular disease, there is strong evidence that long-
tenm therapy with aspirin and some other antiplatelet agents reduces the risks of fatal and non-
fatal coronary evenis, stroke and cardiovascular death. For patients without a history of
cardiovascular disease, there is evidence of reduced risks of CHD but no clear evidence of
reduced risks of stroke or of total cardiovascular death. The HOT Study invesligated the effects of
75 mg aspirin daily on cardiovascular evenls in patients with hypertension, and demonstrated a
one third reduclion in the risk of CHD events, but no clear reduction in either ischaemic stroke or
cardiovascular death. In this study and others, aspirin was shown 1o increase non-cerebral
bleeding nsks about two-fold. There was no detectable increase in the risk of cerebral

haemorrhage in the HOT Study.
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3.4.5 Other factors

The effects of modifying other factors that are known to determine cardiovascular disease risk are
less certain. The evidence cited above (see 2.0)suggests the polential for modification of weight,
exercise, alcohol intake, plasma fibrinogen to alter cardiovascular disease nsks, but this has not
yel been demonstrated in intervention studies. There has also been much recent interest in the
possible effects of antioxidant vitamins such as vitamins E and C on the risks of CHD and stroke,
While there is a rationale for believing that increased dietary intakes of these vitamins may confer
worthwhile benefits and little risk, there is presently little direct evidence to sSupport this. Several
ongoing trials of vitamin supplements should provide reliable evidence aboul the effects of such
interventions on a range of outcomes within the next few years.

4. Clinical Evaluation

The clinical and laboratory evaluation of the hyperiensive patient should be conducted with four
aims in mind:-
» to confimm a chronic elevation of blood pressure and determine its level,
* 1o exclude or identify secondary causes of hypertension.
» to determine the presence of larget organ damage and to quantify its extent.
* 1o search for other cardiovascular risk factors and clinical conditions that may influence
prognosis and treatment.

4.1 Clinical history

A comprehensive clinical history is essential and should include: -

« family history of hypertension, diabetes, dyslipidaemia, CHD, stroke, or renal disease,

* duration and previous levels of high blood pressure, and results and side effects of
previous anlihypertensive therapy.

* pasl history or current symptoms of CHD and heart failure, cerebrovascular disease,
peripheral vascular disease, diabetes, gout, dyslipidaemia, bronchospasm, sexual
dysfunction, renal disease, other significant illnesses, and information on the drugs used
to treat those conditions.

* Symptoms suggestive of secondary causes of hypertension.

= careful assessment of lifestyle factors including dietary intake of fat. sodium and alcohol,
quantitation of smoking and physical aclivity, and enquiry of weight gain since early aduit
life as a useful index of excess body fat,

= detailed enquiry of intake of drugs or substances that can raise blood pressure, including
oral contraceplives, non-sleroidal anti-flammatory drugs, liquorice, cocaine and
amphetamines. Attention should be paid to the use of erythropoietin, cyclosporins or
steroids for concomitant disorders.

* personal, psychosocial and environmental factors that could influence the course and
outcome of antihypertensive care including family situation, work environment, and
educational background.

.2 Physical examination

full physical examination is essential and will include careful measurement of blood pressure as
escribed below. Other important elements of the physical examination include:-
* Mmeasurement of height and weight, and calculation of Body Mass Index (weight in
kilograms divided by height in meters, squared).
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« examination of the cardiovascular system particularly for heart size, for evidence of hear
failure, for evidence of artenal disease in the carotid, renal and peripheral areries. and
for coarctations of the aora.

= examination of the lungs for rales and bronchospasm and of the abdomen for bruits,
enlarged kidneys, and other masses.

= examination of the optic fundi and of the nervous system for evidence of cerebrovascular

damage.

4.3 Blood pressure measurement

Because biood pressure is characlerised by large sponlaneous varations, the diagnosis of
hyperlension should be based on multiple blood pressure measurements, taken on several

separale occasions.
4.3.1 Office or clinic blood pressure measurement

Blood pressure should be measured as described in slandard texibooks, with the patient in a
silting position using a mercury sphygmomanometer ar other non-invasive device. The accuracy
of non-mercury devices should be ensured by comparison with values simultaneously obtained
from a mercury sphygmomanometer. Since the medical use of mercury is likely to be
progressively restricted around the world, the calibration and accuracy of non-mercury devices

will become ircreasingly imporant.

When measuring blood pressure, particular care should be taken to:-

« allow the patient to sil for several minules in a quiet room before beginning blood
pressure measurement.

» use a standard cuff with a bladder that is 12-13 cm x 35 cm, with a larger bladder for fat
arms and a smaller bladder for children.

= use phase 5 Korotkoff sounds (disappearance) to measure the diastolic pressure.

» measure the blood pressure in both amms first visit if there is evidence of peripheral
vascular disease.

« measure the blood pressure in standing position in elderly subjects, diabetic patients and
in other conditions in which orthostatic hypotension is common.

= place the sphygmomanomeler cuff at heart level, whatever the position of the patient

4.3.2 Home and ambulatory blood pressure measurement

MNon-invasive semi-automatic and automatic devices are now available for blood pressure
measurement at home and for ambulatory blood pressure moniloring over periods of 24 hours or
more, Both of these approaches provide useful additional clinical information and have a place in
the management of the hyperensive patient, but in both cases there are three imporant

limitations:-

= firsi, there is limited data available about the prognostic value of beth home and
ambulatory blood pressure measurements. Further prospeclive sludies are required to
determine whether such measurements offer material advantages over conventional
blood pressure measurements for the prediction of morbidity and mortality. Therefore
information obtained from these methods must be regarded as supplementary to
conventional measurements, not as a substitute:
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* Ssecond, studies conducted in general populations and in hypertensive individuals have
demonstrated that blood pressure values obtained by home measurements or b
ambulatory monitoring are several mmHg lower than those obtained by office
measurements with 24 hour avérage or home biood pressure values of around 125/80
mHg corresponding to clinic pressures of 140/90 mmHg:

= third, the devices used should be checked for atcuracy and performance over time
against other well-validated blood pressure measurement devices using standardised
protocols. Currently available home devices that measure the pressure in the fingers or
the arm below the elbow should be avoided.

The advantages of home blood pressure measurement are that it may provide numerous values
on different days in a setling closer to daily life conditions than the doctor's office. |t may also
favourably affect patients perceptions of their "hyperlension” problems and improve adherence to
treatment. It may therefore be a valuable adjunct for checking the effectiveness of ireatment

Box 6 Situations In Which Ambulatory Blood Pressure Monitoring Should Be
Considered

Unusual variability of blood pressure over the same or different visits

Office hypertension in subjects with low cardiovascular risk

Symptoms suggesting hypotensive episodes

Hypertension resistant o drgg freatment

" F ® =

Ambulatory blood pressure monitoring also offers the advantages of providing a more realistic
setting for blood pressure measurements, and of Improving patient perceptions and adherence to
reatment. More important however, is the large body of evidence indicating that the target organ
‘damage associated with hypertension is more closely related to 24 hour or day-lime average
blood pressure than to clinic blood pressure, particularly if only few office values are obtained.
There is also evidence that pretreatment ambulatory blood pressure has a prognostic value and a
recent prospective study suggests that regression of target organ damage such as left ventricular
hypertrophy is more closely related to changes in 24 hour average than to changes in office blood
pressure values. While ambulatory blood pressure monitonng is nol a substitute for office
measurement, it provides an importan! research tool for investigations of normal and deranged
mechanisms of cardiovascular regulation. of the clinical relevance of phenomena such as blood
pressure variability and nocturnal hypotension. and of the time-course and homogeneity of the
antihypertensive effect of newer drugs or drug combinations.



Box 7 Isolated Office ("White Coat”) Hypertension

« In some patients, office blood pressure is persistently elevated whereas day time
blood pressure oulside the clinic anvironment is not.

« This condition is widely known as "while coal hypertension™ although the temm
vicolated office hyperension® is preferable because the office day-lime blood
pressure difference presumably depends on multiple faciorsand does not correlate
with the pressor response to biood pressure measurements by the doctor, i.e., the so-
called "white coat” effect.

« Itis likely that only a small fraction of the hypertensive population exhibils isolated
office hypertension, if the diagnosis is restricled 1o subjects whose ambulatory blood
pressure measurements are truly nomal, i.e. below 125/80 mmHg.

« Furthermore, there is continuing debate as to whether isolated office hyperension is
an innocent phenomenon or whether it carries an increased burden of cardiovascular
risk.

] « Physicians should aim at its identification (by use of home or ambulatory blood
pressure measurements) whenever clinical suspicion is raised

. The decision to treal or not should be based on the overall risk profile and the
presence or absence of targe! organ damage. Close follow-up is essential for
subjects with isolated office hyperiension whom the physician chooses not to treat,

4.4 Laboratory investigations

In all regions of the world, routine investigations should include urinalysis for blood, protein and
glucose, and microscopic examination of urine. Blood chemistry should include measurements of
potassium, creatinine, fasting glucose, and total cholesterol. An electrocardiogram should aiso be
performed. In some regions of the world this list of routineg investigations is frequently expanded
to include some of the oplional investigations listed below.

Optional investigations will be guided by the findings from the history, examination and routine
investigations. Such investigations should be conducted if the results are likely to have impaortant
implications for the management of the individual patient in question. These tesls may include
measurement of high density lipoprotein cholesterol, low density lipoprotein cholesterol and
triglycerides, of unc acid, and of hormone assays such as plasma renin activity, plasma
aldosterone and urinary catecholamines. Echocardiography should be performed whenever the
clinical assessment reveals the presence of target organ damage or suggests the possibility of
iefl ventricular hyperirophy or of other cardiac disease, since increased left ventricular mass is
associated with increased cardiovascular risk and this information should be helpful in deciding
whether to institute drug treatment. Similarly, vascular ultrasonography should be performed
whenever the presence of arterial disease is suspected in the aorta, carotid or peripheral arleries.
Assessment of arterial distensibilty might also be considered in some patients although the
complexity of the technigues invaived the lack of standardisation of procedures, and uncertainty
about its place in management, makes it largely a research tool. Renal ultrasonography should
be performed if renal disease Is suspected. The cost of investigations should be considered in the
context of the needs of the individual patient and the availability of resources in the particular

health system or region.
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4.5 Definition and classification of hypertension

The continuous relationship between lhe level of blood pressure and the risk of cardiovascular
events, and the arbitrary nalure of the definition of hypertension have confributed to the variation
in the definitions issued by varous nalional and international authorities and parhicularly by the
Joinl National Committee in the U3Aand the WHO-ISH Guidelines Comimnittee. Accordingly, in
order 1o reduce confusion and provide more consislent advice o clinicians around the world, the
WHO-ISH Guidelines Committee has agreed to adopl in principle the definition and classification
provided in JNC VI. This new definition defines the lower limits of hyperension as 140 mmHg
systolic and 90 mmHn diastolic, the same as the lower limils for the "porderhine sub group™ of mild
hyperlension in the 1993 WHO-ISH Guidelines, The new Guidelines emphasise that the decision
to lower the elevaled pressure in a paricular palient is nol based on the level of blood pressure
alone but on assessment of the lotal cardiovascular risk in that individual.

Hyperiension is therefore defined as a syslolic biood pressure of 140 mmHg or greater and/or a
diastolic blood pressure of 90 mmHg or grealer in subjects who are not taking antihypertensive
medication. A classification of blood pressure |evels in aduits over the age of 18 is provided
inTable 3. The terms "Grade" 1, 2 and 3 have been chosen rather than the terms "Stage” 1, 2 and
3 used by JNC VI, since the word "stage” implies progression over time in a way thal does nol
necessarily apply here. Otherwise, the values chosen and the terms used are those used in JNC
VI. The terms "mild”, "moderate” and "severe® used in previous versions of the WHO-ISH
Guidelines, would correspond to Grades 1, 2 and 3, respectively. The widely used term
"borderline hyperiension®, becomes a subgroup within Grade 1 hypertension. It must be
emphasised that the term “mild hyperension® does not imply a uniformly benign prognosis, but is
used simply to contrast with more severe elevations of blood pressure.

In contrast to the 1993 Guidelines, the present report does nol deal separately wilh hyperiension
in the elderly nor with isolated systolic hypertension. Rather, discussion of these two conditions is
now part of the main lext, since it is widely agreed that the trealment of these conditions is al
least as effective in reducing cardiovascular risk as the treatment of classical essential
hyperiension in middle aged subjects.

Table 1. Definitions and Classification of Blood Pressure Levels

CATEGORY SYSTOLIC DIASTOLIC
(mmHg) (mmHG)
Optimal <120 <80
Maormal <130 <85
High — Normal 130-139 85-89
Grade 1 Hypertension ("mild") | 140-159 90-99
Subgroup: Borderline | 140-149 90-04
Grade 2  Hyperension ("'moderate”) | 160-179 100-109
Grade 3 Hypardension ("severc") i1 180 110
Isolated Syslolic Hypertension | [ 140 1 <G0
Subgroup: Borderline 140-149 <90

When a patient’s systolic and diastolic blood pressures fall inlo different categories, the higher
category should apply.
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4.6 Stratification of patients by absolute level of cardiovascular risk

Decisions about the management of patients with hypertension should not be based on the level
of blood pressure alone, but also on the presence of other risk factors, concomitant diseases
such as diabeles, target organ damage, and cardiovascular or renal disease, as well as other
aspects of the patient's personal, medical and social situation. To assist with this, these
guidelines provide a simple method by which to estimate the combined effect of several nsk
factors and conditions on the future absolute risk of major cardiovascular events. The estimates
are based on age, gender, smoking, diabetes, cholesterol, history of premature cardiovascular
disease, the presence of target organ damage, and history of cardiovascular or renal disease. They
were calculated from data on the average 10 year risk of cardiovascular death, non-fatal stroke or
non-fatal myocardial infarclion among padicipants (average initial age of 60 years, range 45-80

years) in the Framingham Study.

Four categories of absolute cardiovascular disease risk are defined (low, medium, high and very
high risk). Each category represents a range of absolute disease risks. Within each range, the
risk of any one individual will be determined by the severily and number of risk factors present.
So. for example, individuals with very high levels of cholesterol or a family history of premature
cardiovascular disease in several first-degree relatives will typically have absolute risk levels that
are at the higher end of the range provided. Similarly, individuals with other nisk factors listed in
Table 2may also have absolute risk levels thal are towards the higher end of the range for the

category.

How well these estimates predicl the absolute risk of cardiovascular disease in Asian, African or
other non-Western populations is uncertain. In those countries in which CHD incidence is
relatively low and heart failure or renal disease is more common, the risk faclors used to stralify
risk in Table 3should also be useful in stratifying the risk of fhese diseases.

4.6.1 Low risk group

The low nsk group includes men below 55 and women below 65 years of age with Grade 1
hypertension and no other risk factors. Among individuals in this calegory, the nsk of a major
cardiovascular event in the next ten years is typically less than 15%. The risk will be particularly

low in patients with borderline hypertension.

4.6.2 Medium risk group

This group includes patients with a wide range of blood pressures and risk factors for
cardiovascular disease. Some have lower blood pressures and multiple risk factors, whereas
others have higher blood pressures and no or few other risk factors. This is the patient group for
which the clinical judgement of the responsible doctor will be paramount in determining the need
for drug treatment and the time interval before it should be instituted. Among subjects in this
group, the risk of a major cardiovascular event over the next ten years is typically about 15-20%
The risk will be closer to 15% in those patients with Grade 1 (mild) hypertension and only one
additional risk factor.

4.6.3 High risk group

This group includes patients with Grade 1 or Grade 2 hypertension who have three or more risk
factors listed inTable 2, diabetes or target organ damage and patients with Grade 3 ("severe”)
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hypertension without other risk factors. Among these patients the risk of a major cardiovascular
evenl in the following ten years is typically about 20-30%.

4.6.4 Very high risk group

Patienls with Grade 3 hyperiension and one or more risk faclors and all patienls with clinical
cardiovascular disease or renal disease (as defined inTable 2) carry the highest risk of
cardiovascular events, of the order of 30% or more over len years, and thus qualify for the most
intensive and rapidly instituted therapeutic regimes.

Table 2. Factors Influencing Prognosis

Risk Factors For Cardiovascular
Diseases
|. Used for risk stratification
« Levels of systolic and
diastolic blood pressure
(Grades 1-3)
Men =55 years
Women =65 years
Smoking
Total cholesterol
mmodl (250 mg/dl)
Diabetes
Family history of
premature cardiovascular
dizease
. Other factors adversely
influencing prognosis
« Reduced HDL cholesterol
s Raised LDL cholesterol

>8.5

Target Organ Damage’

o Left  ventricular
hypertrophy
(electrocardiogra
ml
echocardiogram
or radiogram)

* Proteinuria and/or
slight elevation of
plasma creatining
concentration
(1.2 -2.0mg/dl)

*  Ultrasound or
radialogical
evidence of
atherosclerotic
plaque (carotid,
iliac and femoral
artenes, aorfa)

» Generalised or

Associated Clinical Conditions
Cerabrovascular disease

# ischaamic stroke

= cerebral haemorrhage

* transient ischaemic
attack
Hear! disease
* myocardial infarction
*  angina

= coronary
revascularisation
« congestive hear faiure

Fenal dispaze
« dmabatic nephropathy
« renal fallure (plasma
creatinine concentration
>2.0 mg/dl)
Vascwar disease

= dissecting aneurysm

=  Microalbuminuria i : * symplomatic rteria
diabatas focal narrowing of d:ls-az'tsﬂ : |
= |mpaired glucose the ; retinal Advanced hyparfensive
tolerance arteres retinopathy
*  Obesity « haemorrhages or
« Sadentary lifestyle exudates
* Raised fibrinogen * papllcedema
+ High risk sociceconomic
group *
» High risk ethnic group
- High nsk geographic
region 1
1. "Target Organ Damage" coresponds to previous WHO Stage 2 hypertensiong

2. “Associated Clinical Conditions" corresponds to previous WHO Stage 3 hypertension.6
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Table 3. Stratification of Risk to Quantify Prognosis

BLOOD PRESSURE (mmHg)
Other Risk | Grade 1 Grade 2 Grade 3
Factors & | (mild hyperiension) (moderate (severe hypertension)
Disease History SBF 140-159 or hypertension) SBP [0 180 or
DBP 80-99 SBP 160-179 or DBP O 110
| DBP 100-109 i
.. no other risk | LOW RISK MED RISK HIGH RISK '
faciors !
Il. 1-2 nsk factors MED RISK MED RISK V HIGH RISK 1
ill. 3 or more risk | HIGH RISK HIGH RISK V HIGH RISK 1
factors or TOD' or
| diabetes i
I VLACCY | VHIGHRISK [ VHIGH RISK V HIGH RISK

Risk strata (lypical 10 year risk of stroke or myocardial infarclion): Low risk = less than 15%:;
medium risk = about 15-20% risk;
high risk = about 20-30%; very high risk = 30% or more
1. TOD = Target Organ Damage (Table 2)
2. ACC - Associated Clinical Conditions, including clinical cardiovascular
disease or renal disease (Table 2)

5. Treatment

5.1 Goals of treatment

The primary goal of trealment of the patient wilth high blood pressure is to achieve the maximum
reduction in the total risk of cardiovascular morbidity and mortality. This requires treatment of all
the reversible risk faclors identified, such as smoking, raised cholesterol or diabetes and the
appropriale management of associated clinical conditions, as well as trealtment of the raised
blood pressure per se. The intensity with which the clinician treats these risk factors will plainly
increase with the number and seventy of risk factors, with the existence of associated clinical
conditions, and with increasing absolute nsks of major cardiovascular events, as indicated

inTable 3.

Since the relationship between cardiovascular risk and blood pressure is conlinuous, without a
lower threshold, the goal of antihyperiensive therapy should be to restore blood pressure to levels
defined as "normal;" or optimal" (Table1). Indeed there is evidence that a major determinant of
the risk reduction conferred by anlihypertensive therapy is the level of blood pressure achieved.
Companson of outcomes between the three randomised blood pressure farget groups in the HOT
Study (diastolic pressure <80, 85, or 80 mmHg) were unable to detect significant differences in
the risk of cardiovascular disease between adjacent target groups. However, the results of that
study confirm that there is no increase in cardiovascular nsk in the patients randomised to the
lowest target group (diastolic pressure <80 mmHg). Among diabetic patients in the HOT Study,
there were significantly lower risks of cardiovascular disease in those patients assigned to the
lowest blood pressure target. Similary, the resulls of the UK Prospective Diabetes Sludy
demonstrated that tight blood pressure control (with an average achieved blood pressure of
144/82 mmHg) conferred a substantial reduction in the risk of major cardiovascular evenls
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compared to less tight blood pressure control (with an average achieved blood pressure of
134/87 mmHg). It would seem desirable to achieve optimal or normal blood pressures in young,
middle aged or diabelic subjects (below 130/85 mmHg. Table 1) and al least high normal blood
pressures in elderly patients (below 140/90 mmHg:Table 1).

Stratification of patients in terms of their lotal cardiovascular risk (Table 3) is not only useful for
determining the threshold for initiating antihypertensive drug treatment, it is also useful for setting
the goal blood pressure that should be achieved and the intensity with which this goal should be
pursued, Plainly, the higher the risk, the more important it becomes to reach the goal blood
pressure that is sel, and to treal the other risk factors that have been identified.

When home or ambulatory blood pressure measurements are used 1o evaluate the efficacy of
treatment, it must be remembered that day time values provided by these methods (compared
with office measurements) are on average around 10-15 mmHg lower for systolic blood pressure
and 5-10 mmHg lower for diastolic blood pressure. Treatment goals should therefore be modified
appropriately when these methods are used,

5.2 Management strategy

Having assessed the patient and determined the overall risk profile, including the level of blood
pressure elevalion, the responsible physician should determine whether the patient is al low,
medium, high or very high risk of cardiovascular disease events, as shown in Table 3. This will
help the physician, in consultation with the palient, to detemmine whether to:-
» instilule immediate drug treatment for the hyperiension and the other risk faclors or
conditions present (high and very high risk groups).
» monitor blood pressure and olher risk factors for several weeks and oblain further
information before deciding whether to institute drug treatment (medium risk group).
» obse-ve the patient over a significant period of time before deciding whether to institute
drug treatment (low risk).

In situalions where resources are limited it becomes imperative to direct drug treatment to
individuals in the high and very high risk groups before considering their use in lower risk
patients.

Having decided on the broad strélegy for management, the physician should then determine the
specific therapeutic goals for the individual palient, and draw up a comprehensive therapeutic
plan to lower the blood pressure and reduce the overall cardiovascular risk in order to attain these
goals. This plan will include consideration of:-

« monitoring - of blood pressure and other risk faclors.

= lifestyle measures - to lower the blood pressure and control the other risk factors.

* drug treatment - to lower blood pressure and to control the other risk factors and clinical
conditions present,

Lifestyle measures should be instituted wherever appropriate in all patients including those who
require drug treatment.
5.3 Lifestyle measures

While there is no direct randomised evidence demonstrating that reducing blood pressure through
lfeslyle measures reduces the risk of cardiovascular disease, this seems likely given atll the other
evidence suggesting that the benefits of antihyperiensive treatment are determined primarily by
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the blood pressure reduclion per se rather than by any other independent effect of parlicular
treatment modalities.

Lifestyle measures (or non-pharmacological treatments) are used for a number of complementary
reasons as outlined in the WHO Technical Report on Hyperiension Controlto lower the blood
pressure in the individual patient.

« 1o reduce the need for antihypertensive drugs and maximise their efficacy.
« 1o address the other risk factors present.
« for primary prevention of hypertension and associaled cardiovascular disorders in
populations.
Box 8 Lifestyle and Blood Pressure

« It is important thal lifestyle measures be instiluled within the framework of a
structured plan that includes the use of counselling and monitoring by appropriate
health professionals such as nurses, dielicians, clinical psychologists and other
therapists, as well as the responsible physician.

. Recommendations should be tailored for each individual and greater use should be
made of modern and well-validated counselling techniques.

« Lifestyle measures that are widely agreed to lower the blood pressure and that should
be considered in all patients in whom they may apply are weight reduction, reduction
of excessive alcohol consumption, reduction of high salt intake and increase in
physical activity.

« Parlicular emphasis should be placed on cessation of smoking and on healthy ealing
patterns that contribute to the treatment of associaled risk factors and cardiovascular
diseases.

5.3.1 Smoking cessation

Smoking cessalion is perhaps the single most powerful lifestyle measure for the prevention of
both cardiovascular and non-cardiovascular diseases in hypertensive patients, All hypertensive
patients who smoke should receive appropriate counselling for smoking cessation. Micotine
replacement therapy should also be considered, since it appears to augment other interventions
for smoking cessation. 5.3.2 Weight reduction

Excess body fat contributes to blood pressure levels from infancy and is the most important factor
predisposing to hypertension. Weight reduclion of as liltle as 5 kg reduces blood pressure in a
large proportion of hypertensive individuals who are more than 10% overweight and also has a
beneficial effect on associated risk factors such as insulin resistance, diabetes, hyperlipidaemia
and left ventricular hypertrophy. The bloed pressure lowering effects of weight reduction may be
enhanced by simultaneous increase in physical exercise, by alcohol moderation in overweight
drinkers, and by reduction of sodium intake in older hyperiensive subjects (TONE Study). Weight
loss of at least 5 kg should be recommended in the first instance, with further increments of 5 kg
depending upon the response and the patients’ weight.

5.3.3 Moderation of alcohol consumption

Notwithstanding the evidence that an alcohol intake of up to 3 "standard" drinks a day may lower
the risk of CHD, there is a linear relationship between alcohol consumption, blood pressure
jevels, and the prevalence of hypertension in populations, Alcohol altenuates lhe effects of
antihypertensive drug therapy but its pressor effect is, at least parially, reversible within 1-2
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weeks by moderation of drinking by around B0%.Heavier drinkers (5 or more standard drinks a
day) may experience a rise in blood pressure afier acute alcohol withdrawal and be more likely to
be diagnosed as hypertensive at the beginning of the week if they have a weekend drinking
pattern. Accordingly, hypertensive patients who drink alcohol should be advised to limit their
consumption 1o no more than 20-30 gm of ethanol per day for men, and no more than 10-20 gm
of ethanol per day for women. They should be wamed against the heightened risks of stroke
associated with binge drinking.

5.3.4 Reduction in salt intake

Epidemiologic studies suggest that dietary sall intake is a contributor lo blood pressure elevation
and o the prevalence of hyperension, The effect appears to be enhanced by a low dietary intake
of potassium containing foods. Randomised controlled trials in hypertensive patients indicate that
reducing sodium intake by 80-100 mmol (4.7-5.8 gm) per day from an initial illake of around 180
mmol (10.5 gm) per day will reduce blood pressure by an average of around 4-6 mmHg systolic.
However, individuals vary considerably in their responses to changes in dietary salt, with black,
obese and elderly subjects the most sensitive. A recent study in older hyperensive patients
showed no adverse effects of a reduction in sodium of 40 mmol (2.3 gm) per day and after 18
months there was a significant reduction in the need for antihypertensive drug therapy. The aim
of dietary sodium reduction should be to achieve an intake of less than 100 mmol (5.8 gm) per
day of sodium or less than 6 gm per day of sodium chloride. Patients should be advised to avoid
added salt, to avoid obviously salted foods, particularly processed foods, and to eat more meals
cooked directly from nalural ingredients. Counselling by trained dieticians and monitoring of
urinary sodium are necessary in most cases. The high sodium - low potassium content of many
preserved foods is drawn to the attention of the food industry.

5.3.5 Complex dietary changes

Jegetarians have lower blood pressure than meat ealers and vegelarian dietary pallerns can
ower blood pressure in hypertensive patienls. A series of controlled dietary trials indicate that
hese effects depend on a combination of effects of fruit, vegetables, fibre and low saturated fat
ntake rather than the presence or absence of meat protein, This conclusion has been confirmed
n a recenl study in which older subjects with mild or borderiine hypertension were randomised for
ight week periods to continue their normal diet, o increase fruit and vegetable consumption
ilone, or to also reduce their consumption of total and saturated fat. Increasing fruit and
‘egetable consumplion alone caused blood pressures to fall by 3/1 mmHg while the added
neasure of reducing fat intake led to a fall of 6/3 mmHg. In the patients with higher initial blood
ressures, there was a fall of 11/6 mmHg with the combined dietary regime. The presence of
ligher intakes of calcium, magnesium or polassium may have contributed 1o the beneficial effects
f some of these diets. Regular fish consumption as part of a weight reducing diet may enhance
lood pressure reduction in obese hypertensive patients and yield additional benefits on lipid
rofiles. Hypertensive patients should be advised to eat more fruit and vegetables, to eal more
sh and to reduce their fat intake.

.3.6 Increased physical activity

edentary patients should be advised to take up modest levels of aerobic exercise on a regular
asis, such as a brisk walk or a swim for 30-45 minutes, 3-4 times a week. Such mild exercise
1ay be more effective in lowering the blood pressure than more strenuous forms of exercise such
S running or jogging, and may lower the systolic pressure by about 4-8 mmHg. Isometric
xercise e.g. heavy weight lifting can have a pressor effect and should be avoided,
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5.3.7 Psychological factors and stress

Psychological factors, personality factors and stress are associaled with the adoption of many
less healthy lifestyle patterns associated with hypertension and increased risk of cardiovascular
disease. In this sense, helping individuals to cope with stress may have an imporiant impact on
their bicod pressure and on compliance with antihypertensive medications. Whether there are
more direct effects of sustained stress on long-term blood pressure levels is a subject requiring
ongoing research. To date, tnals of vanous stress management procedures for blood pressure
contrel have bean unconvincing.

5.3.8 Other measures

Lifestyle measures are fundamental for the managemenl of diabetes and the treatment of
hyperlipidaemia, and appropriate measures should be instituted when these disorders are
present in the hypertensive patient. These will generally include a diet low in saturated fat and
rich in vegetables and fruit,

Interventions with limited or unproven efficacy in lowering blood pressure include bio-feedback,
micronulnent alterations and dietary supplementation with calcium, magnesium, and fibre.

5.4 Drug treatment for lowering blood pressure

The six main drug classes used, worldwide, for blood pressure lowering treatmenl are: diuretics,
beta-blockers, calcium antagonists, ACE inhibitors, angiotensin Il antagonists and alpha-
adrenergic blockers. In some parls of the world, reserpine and methyidopa are also used
frequently. There is no reliable or consistent evidence that indicates substantive differences
between drug classes in their effects on blood pressure, although there are important differences
in the side-effect profiles of each class. There are also important differences belween classes in
the amount of evidence available from randomised controlled trials on the effects of treatment on
morbidity and mortality. While there is a large body of data demonstrating the benefits of the clder
agents such as diuretics and beta-blockers, there are fewer data available aboul calcium
antagonists and ACE inhibitors, and no reliable data available aboul alpha-blockers or the most
recent classes of agents such as angiotensin Il antagonisis.

Box 9 Benefits of Drug Treatment

= All classes of antihypertensive drugs have specific advantages and disadvantages for
particular patient groups (see Table 4)

= There is as yet no evidence that the main benefits of treating hypertension are due to
any particular drug property rather than to lowering of blood pressure per se.

« The randomised trials conducted to date have nol provided any clear evidence of
differential effects on outcome of different agents producing the same blood pressure
reduction.

« However, most individual studies have been too small to detect plausibly modest
differences in important outcomes such as stroke or myocardial infarction.

5.4.1 Principles of drug treatment

There is general agreement on the principles governing the use of antihyperensive drugs 1o
lower blood pressure, independent of the choice of particular drugs. These principles include:-

« the use of low doses of drugs to initiate therapy, beginning with the lowest available dose

of the particular agent, in an efforl lo reduce adverse effects. If there is a good response

to a low dose of a single drug but the pressure is still shont of adequate control, it is
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reasonable to increase the dose of the same drug, provided that it has been weli
tolerated. '

The use of appropriale drug combinations(see Box11) 1o maximise hypotensive efficacy
while minimising side effects. It is often preferable to add a small dose of a second drug
rather than increasing the dose of the original drug. This allows both Lhe first and second
drugs to be used in the low dose range that is more likely to be free of side effects. In this
confexd, the use of the fixed low dose combinations that are increasingly available in the
LUSA and Europe, may be advantageous.

Changing to a different drug class altogether if there is very littie response or poor
tolerability to the first drug used, before increasing the dose of the first drug or adding a
second drug. ;

The use of long-acling drugs providing 24-hour efficacy on a once daily basis. The
advantages of such drugs include improvement in adherence to therapy and minimisation
of blood pressure variability, as a consequence of smoother, more consistent blood
pressure control. This may provide greater protection against the risk of major
cardiovascular events and the development of target organ damage.

Box 10 Absolute Effects of Treatment on Cardiovascular Risk

From the results of randomised controlled trials it appears that each reduction of 10-
14 in systolic blood pressure and 5-6 mmHg in diastolic blood pressure confers about
two-fifths less stroke, one-sixth less CHD, and in Weslern populations, one-third less
major cardiovascular events overall.

In patients with Grade 1 hyperiension, monotherapy with most agents will produce
reduclions in blood pressure of about 10/5 mmHg. In patients with higher grades of
hypertension, il is possible to achieve sustained blood pressure reductions of 20/10
mmHg or more, particularly if combination drug therapy is used.

The estimated absolute effects of such blood pressure reductions on cardiovascular
disease risks (fatal plus non-fatal stroke or myocardial infarction) are as follows:

Patient group Absolute risk (CVD Absolule treatment  effecis (CVD evenls

events over 10 yrs) prevented per 1000 patient yrs)
10/5 mmHg 20/10 mmHg

Low risk patients | <15% <5 <0
Mediurn nsk § 15-20% 5-7 8-11
patients High risk 1 20-30% 7-10 1117
patients Very high | =30% =10 =17
nsk patients

Between these sirala, the estimated absolute treatment benefits will range from less
than 5 events prevented per thousand patient years of freatment (low risk) to more
than 17 evenls prevented per thousand palient years of treatment (very high nsk).
The absolule benefits for stroke and CHD will be augmented by smaller absolute
benefits for congestive heart failure and renal disease.

These estimates of benefil are based on relalive risk reductions observed in trials of
about 5 years duration. Longer-term treatment over decades could produce larger risk

reduclions (see Box 4).
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5.4.2 Initiation of drug treatment

For patients in the high and very high risk groups drug treatment should be instituted within a few
days as soon as repeated measurements have confirmed the patient's blood pressure,

For palients in the medium and low risk groups the initiation of drug therapy will be influenced by -
consultation with the patien! on preferred stralegies;

the degree of blood lowering achieved with lifestyle measures,

the degree of control achieved for other risk factors

the availability of resources in the prevailing health system;

For patients in the medium risk group it is desirable to continue with lifestyle measures and to
reinforce these if necessary for at least 32 months before considering drug treatment. If however,
goal blood pressures are not attained within a maximum of & months, drug treatment should be
initiated.

For patients in the low risk group having Grade 1 (mild) hypertension, lifestyle measures should

be used assiduously for 8 months before considering drug treatment. If however, goal blood
pressures are not achieved, drug treatment should be instituted within 1 year.

The exception 1o this recommendation is for patients in the borderine subgroup with diastolic
blood pressures between 890 and 94 mmHg or systolic blood pressure between 140 and 149
mmHg. In this group, the doctor, in consultation with the palient, may choose 1o persevere wilh
lifestyle measures alone to lower the pressure and reduce cardiovascular nisk.

There is one other group of patients that deserves special mention: this is patients with high-
normal blood pressure (130-139/85-89 mmHg) who also have diabetes mellitus and/or renal
insufficiency. For these patients early and aclive drug treatment should also be considered, since
this has been shown to reduce the rate of loss of renal funclion (see section 6.5 and 6.8).

5.4.3 Choice of antihypertensive drugs

All available drug classes are suitable for the initiation and maintenance of antihyperlensive
therapy, but the choice of drugs will be influenced by many factors illustrated in Table 4
including:-
« socio-economic factors that determine drug availability in different countries or regions.
» the cardiovascular risk factor profile of the individual patient.
« the presence of target organ damage, of clinical cardiovascular disease, renal disease
and diabetes.
« the presence of other co-existing disorders that may either favour or limit the use of
particular classes of antihypertensive drugs.
« varialion in individual patient responses to drugs from different classes.
« the possibility of interactions with drugs used for other conditions present in the patient.
» the strength of the evidence for reduction of cardiovascular risk with the drug class in
question

The physician should tailor the choice of drug to the individual patient, after taking all these
factors together with patient preference into account in each case. A practical framework for the
management of patients with Grade 1 or Grade 2 hypertension is shown in Figure 1.
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5.4.3.1 Diuretics

Diuretics constitute one of the most valuable classes of antihypertensive drugs. They are
Inexpensive, effective, generally well tolerated i low doses, and diuretic based treatment
regimens have been clearly shown to prevent major cardiovascular events, including stroke and
CHD, in a varnety of hypertensive pPatient groups. Many of the unwanted side effects of diuretics
such as polassium depletion, reduced glucose tolerance, ventricular ectopic beats and impotence
Were associated with the use of high doses of diuretics of the order of 50-100 mg daily of
hydrochlorothiazide and chorthalidone in the 1970s and 18805, While there is some evidence
from observational Studies thal the risk of sudden cardiac death in patients treateg with non-
polassium Sparing diuretics can be reduced by their combination with potassium sparing

Diuretics should be used in low doses equivalent to a maximum of 25 mg daily of
hydrm:hlumtmazida. and ofien half or less this dose, in order 1o reduce the adverse effects while
still reaping the benefils. Diuretics are parlicular recommended for the treatment of eldery
Palients with systalic hypertensionand of black patients.

3.4.3.2 Beta-blockers

Bma-aﬁrenunepmr—blucking drugs {bela-mncherﬂ are safe, cheap and effective for use as
monotherapy or in combination with diuretics, dihydropyridine calcium antagonists and alpha-
blockers. Whereas hear failure used to be a clear contraindication to the use of beta-blockers in
slandard dosesthere is emerging evidence that they may have a beneficial effect when used in
very low starting doses in some palients with hear failure. Bela-blockers should be avoided in
palients with obstructive airways disease ang peripheral vascular disease, There have been
reports that beta-blockers Can aggravate spastic or variant angina in Japanese patients, They are
often less effectjve in black patients.

9.4.3.3 ACE inhibitors

5.4.3.4 Calcium antagonists

All subgroups of Calcium antagonists are effective and well tolerated in lowering blood pressure
They are of demonstrated benefit for the Prevention of stroke in elderly patients with systolic
ypertension, The evidence about the a i i

Vents is discussed in detail in sections 3 and. Long-acting calcium aniagmi;ts are preferred and

articularly recommended for elderly patients with systolic hypertension and for black pgﬁents.
dverse effects include ta chycardia, flushing, ankie cedema and (with verapamil) constipation.
-4.3.5 Angiotensin || antagonists

giotensin I - receptor antagonists are the latest major group of antihypertensive Idmgal to
"COme generally available. They have many features in common with ACE inhibitqrs including
tlicular value in patients with heart failure. There is still ng reliable evidence of their effects an
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cardiovascular risk in patients with hypertension. However, they have few side effecls, which may
encourage adherence to therapy and appear to offer one advanlage over ACE inhibitors, thal is
the absence of cough as a side effect.

5.4.3.6 Alpha-blockers

Alpha-blockers are safe and effective in lowering blood pressure. There is still no evidence about
their effects on cardiovascular risk in hypertensive subjects. Their main side effect is postural
hypoension which may be a particular problem in elderly palienls. Assessment of standing blood
pressure is essential. These drugs may have advantages in subjects with dyslipidaemia or
glucose intolerance,

5.4.3.7 Other drugs

A number of centrally acling drugs are also available, some of these are new such as the
imidazoline receptor stimulants (agonists), rilmenidine and moxonidine, and others much older
such as reserpine, methyldopa and clonidine. Methyldopa has a well documented and continuing
place in the treatment of hyperlension in pregnancy (seeSection6.2). However, the side effects
profile of centrally acting agents is generally less favourable than that of the other main classes of
available drugs. Where consideration of cost effectiveness favours the use of reserpine in low
income populations, the doses used should be much lower than those used in earlier imes.

The older vasolidator agents such as hydralazine are also widely used in some regions of the
world. However, the side effects of direc! vasolilators such as hydralazine and minoxidil -
tac! - cardia, headache and sodium and water retention - make them less suitable for use as first

line drugs.
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Box 11 Monotherapy Versus Combination Therapy
Drug monotherapy

When drugs from the main classes available are used as monotherapy at the recommended
doses, they produce very similar blood pressure reductions. In general, the sizes of the blood
pressure reductions increase with the initial level of blood pressure, bul typically the placebo-
adjusted reductions average aboul 4-8% for both systolic and diastolic blood pressure. Thus for
patients with blood pressures of about 160/95 mmHg, the usual reduction produced by
monotherapy would be about 7-13 mmHg systolic and 4-8 mmHg diastolic. Clearly for many
patients with hypertension, such reductions in blood pressure would not restore optimal or even
non-hypertensive blood pressure levels

Drug combination therapy

Combination therapy of several of the available drug classes has been shown to produce blood
pressure reductions thal are greater than those produced by any group of individual agenis used
alone. The HOT Study, in which blood pressure was lowered to below 80mmHg in over 90% of
patients, demonstrated thal combination therapy was necessary in 70% of participanis,
Combinations with fully additive hypotensive effects will deliver blood pressure reductions that are
around twice as great as those obtained with a single drug, of the order of 8-15%, or 12-22
mmHg systolic and 7-14 mmHg diastolic for patients with blood pressure of 160/95 mmHg,
Effective drug combinations

« diuretic and beta-blocker.

« Diuretic and ACE inhibitor (or A-ll antagonists).

! « calcium antagonist (DHP) and beta-blocker,

« calcium antagonist and ACE inhibitor.

« alpha-blocker and beta-blocker.

Effective drug combinations utilise drugs from different classes in order to obtain the additive
hypotensive effect that comes from combining drugs with different primary actions, while
minimising the compensations that limit the fall in blood pressure. Combinations of imited value
generally result from combining drugs that work through similar mechanisms so that their
hypotensive actions may be less than additive, or drugs thal have similar side effects so that the

risk of adverse effects is increased.

5 5 Patient education and compliance with therapy

Good communication between the physician and the patient lies at the core of the successful
management of hypertension. Since the treatment of hypertension is for life, it is essential that the
physician establish a good relationship with the patient, provide the patient with information, both
verbal and written. and answer any gqueslions the patient may have. Good information about
blood pressure and high blood pressure, aboult risks and prognosis, about the expected benefils
of treatment and about the risks and side effects of trealment will be essential for salisfactory life

long control of hypertension.,

Eailure 1o establish effective communications and relations will generally lead 1o poor adherence
o antihypertensive therapy and unsatisfactory control of the raised blood pressure. The
magnitude of this problem is reflected in population surveys thal have demonstrated thal
hyperension is either untreated or inadequately controlied in around 70-75% of patients

worldwide.
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One of the best ways to improve adherence to therapy is to involve the palient in making
decisions aboul treatment strategies. Another approach may be to use clinical phamacists to
inform the patient on the use of medicalions, and on side effects. Well trained dlinic nurses will
also contribute a great deal to improve compliance with therapy, as will other health professionals
such as dieticians and trained counsellors who are experienced in the implementation of lifestyle
measures.

Other measures that may help, include the use of home blood pressure measurement, and the
involvement of the patient's family in the therapeutic plan,

5.6 Refractory hypertension

Hypertension may be termed refractory, when a therapeutic plan that has included attention to
lifestyle measures and the prescription of combination drug therapy in adequate doses, has failed
to lower blood pressure below 140/80 mmHg in patients with classical essential hypertension, or
below 140 mmHg syslolic in patients with isolated systolic hypertension. In these situations,
referral to a specialist should be considered

There are many causes for resistance to treatment, as illustrated in Box 12 below, including
apparent causes such as isolated office {"while coal”) hyperiension and the failure to use an
appropriately large cuff in a pafient with a very fal arm. One of the most important causes of
refractory hypertension may be poor compliance or adherence to therapy and in this situation,
after all else fails, it can be very helpful to suspend all drug therapy while continuing o monitor
blood pressure frequently. A fresh start with a new regime may help break a vicious cycle.

Box 12 Causes of Refractory Hypertension
* Unsuspected secondary cause (NB. renal and endocrine)
» Poor adherence to therapeutic plan
» Continued intake of drugs that raise blood pressure (NB. NSAIDS - but seed. 1)
« Failure to modify lifestyle including
- weight gain
- heavy alcohol intake (NB: binge drinking)
» Volume overoad due to
- inadequate diuretic therapy
- progressive renal insufficiency
- high sodium intake
Causes of Apparently Refractory Hypertension
» |solated office (“white coat”) hypertension
* Failure to use Iarg_e cuff on Iargf arm

5.7 Other drug treatment

Since the aim of treatment is the reduction of the total cardiovascular risk it is at least as
important to treat the other risk factors and clinical conditions present in the Individual
hyperensive patient. This means the physician should either refer the patient to appropriate
clinics and specialists, or institute an appropriate regimen of lifestyle factors and drug treatment
for associated conditions such as diabetes mellitus, hypercholesterolaemia, CHD.
cerebrovascular disease, or renal disease.
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5.7.1 Antiplatelet therapy

The use of aspirin, and of some other antiplatelel agents, has been well documented to reduce
ihe risk of fatal and non-fatal coronary events, of stroke and of cardiovascular death in patients
with established coronary or cerebrovascular disease. [n the light of the results of the HOT Study,
it is reasonable to recommend the use of low dose aspirin in hypertensive palients whose blood
pressure has been rigorously conirolled, who are at high risk of CHD, and who are not parlicularly
at risk of bleeding from the gastro-intestinal tract or from other siles.

5.7.2 Cholesterol lowering therapy

Cholesterol reduction with a variety of agents has been shown to reduce the risks of initial and
recurrent CHD events among patients with a wide range of initial cholesterol levels. Trials of HMG
CoA reductase inhibitors, conducted primarily among patients with CHD, have also re ported
reductions in stroke risk, The relative effects of cholesterol lowering therapy appear to be similar
in those with or without hypertension. In these circumstances, the use of cholesterol lowering
therapy can be recommended for hyperiensive patients who have elevated cholesterol or who are
for ather reasons at high risk of CHD.

5.8 Follow-up

During the period of evaluation and stabilisation of treatment, palienis need to be seen a!
frequent intervals to monitor the changes in blood pressure and in the other risk factors and
clinical conditions present, and to observe the effects of treatment. Follow-up visits should be
used to establish good relations with the patient and to educate the patient on the nalure of the
condition of hypertension and of the other risk factors or disorders present. The patient should
understand why control of hypertension is important, and that treatment should generally continue
for a lifelime. The acceptance and implementation of changes in lifestyle in paricular, need
satisfaclor explanation and reinforcement. For successful drug therapy, it is important to explain
the possible adverse effects and emphasise the need for regular medication, with eary reporting

of any side effecls,

The frequency of visits will depend on the overall nsk category of the patient as well as on the
level of blood pressure. Once the goals of therapy have been reached, including the control of
other risk factors and the achievement of goal blood pressure, the frequency of visits can be
reduced considerably, Patients with a low risk profile and milder degrees of blood pressure
elevation (high normal or Grade 1), managed on a single drug could well be seen every six
months. It is important that patients nol on drug treatment understand the need for monitonng and
follow-up and for perodic reconsideration of the need for drug treatment. In more complex cases,
patients should be seen al more frequent intervals. If the therapeulic goals, including the control
of blood pressure, have not been reached within 6 months, the physician should consider referral

to a hypertension specialist.

Antihyperiensive therapy is generally "for life”. Cessation of therapy by patients who have been
correctly diagnosed as hypertensive is usually followed, sooner or later, by the return of blood
pressure to pre-treatment levels. Neveriheless, after prolonged blood pressure control it may be
possible to attempt a careful progressive reduction in the dose or number of drugs used,
parlicularly among palients strictly observing lifestyle (non-drug) measures. Such attempts 1o
“step down" ireatment should be accompanied by careful continued supervision of the blood

pressure.
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Since a hypertensive patient is typically treated for decades it is likely that the treatment regimen,
including the choice of drugs, will undergo multiple changes. It is therefore advisable for all
hypertensive patients lo keep a record of all treatments used and of their outcomes. and it is the
responsibility of doctors and health services to maintain adequate records of treated hyperensive
patients and to make them readily available.

6. Special Populations

6.1 Ethnic minorities and high risk regions

The prevalence of hypertension and the incidence of blood pressure-related cardiovascular
disease vary considerably belween ethnic groups and geographic regions. Ethnic minority groups
in many Western populations frequently have higher rates of hypertension, as well as higher rales
of major cardiovascular events. The pattem of cardiovascular disease within minority ethnic
groups appears to vary by region. For example, in some, but not all, African American
populations, renal failure and strokeare particulary prevalent, In South Asian populations of the
UK, CHD, stroke and renal failure rates are all high, whereas in Canada, the rates among South
Asians are similar to or lower than those in caucasians.

The pattern of cardiovascular disease in ethnic majority groups also varies considerably between
geographic regions. For example, in many Eastern Asian populations, stroke (particulary
haemorrhagic stroke) is relatively common whereas CHD is relatively uncommon compared with
that seen in Western populations. However, the proportional relationships of blood pressure with
specific cardiovascular disease risks in Chinese and Japanese populations appears to be very
similar to those observed in North American and European populations. The higher incidence of
haemorrhagic stroke in Easlem populations appears to reflect, at least in part, a particulary
strong association of this type of stroke with blood pressure. In other large non-Western
populations such as those of sub-Saharan Africa, slroke and renal disease appear to
predominate among cardiovascular diseases.

The available data provide no reason to believe that the relative effects of lowering blood
pressure on specific disease risks will vary importantly between ethnic groups or regions,
although there may be lesser effecls of some specific agents (e.q. ACE inhibitors) in specific
ethnic groups (e.g. African Americans). However, because ethnicity and geographic region are
such important determinants of absolute risk, it is likely that the absolute effects of treatment will
vary markedly between ethnic groups and geographic regions. For example, among individuals
with similar levels of blood pressure, the absolute risk of cardiovascular disease will tend to be
higher in individuals of South Asian descent in the UK or African Americans in the US compared
to Caucasians in the same populations. Therefore, it could be expected thal absolute treatment
benefits conferred by any given reduction in blood pressure would also be greater in these

groups.

The absolute benefits of blood pressure lowering therapy may be pardiculary great in groups in
which there are high risks of events that are very strongly blood pressure-related (e.g. stroke or
renal failure). Such populations include many of those in the Eastern Asian region, sub-Saharan
Africa as well as African American populations in the US. The rates both of stroke and of CHD
are high in Eastern Europe, Russia and the Baltic states, suggesting that the absolute effects of
treatment in populations from these regions are also likely to be particularly large. Some ongoing
randomised controlled trials will provide evidence about the comparalive absolute benefits of
blood pressure lowering treatments in such diverse populations.
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For regions in which health care resources are particularly scarce, investment in population-
based primary prevention strategies may yield the largest dividend. The most cost-effective
hypertension treatment programmes will involve the use of the lowest cost drugs (e.g. diuretics,
reserpine, beta-blockers, generic formulations of ACE inhibitors, angiotensin Il antagonists,
calcium antagonists, and other generic agents) in the highest risk groups. The selective trealment
of patients with pre-existing cardiovascular or renal disease (irrespective of hyperension severity)
or with severe hyperension (systolic >180 mmHg or diastolis >110 mmHg) will result in the
greatest ratio of events prevented 10 numbers of patients treated :

6.2 Pregnancy

Hypertension in pregnancy is usually defined either by an absolule level of blood pressure (e.9.
140/80 mmHg or greater) or by a rise in blood pressure from pre-conception or first timester
levels (e.g. systolic blood pressure rise [ 23 mmHg and/or diastolic blood pressure rise O 15
mmHg). Hypertension in pregnancy is typically classified as: chronic — essential or secondary
hypertension; de nove - pre-eclampsia or gestational hypertension, or pre-eclampsia
superimposed on chronic hypertension. Pre-eclampsia is a multi-system disorder in which raised
blood pressure is but one sign. The major maternal abnormalities occur in kidneys, liver, brain
and coagulation systems, Impaired uteroplacental blood flow may cause fetal growth retardation
or intrauterine death.

It is generally agreed that blood pressures greater than about 170/110 mmHg should be lowered
to protect the mother against risk of stroke or eclampsia. However, there is less agreement about
the value of treatment for lower levels of blood pressure. The drugs that are most widely used 1o
lower blood pressure acutely in pregnancy include nifedipine, labetolol, and hydralazine.
Magnesium sulphate may produce some blood pressure lowering effects but is generally
inadequate to treal severe hypertension in pregnancy. The drugs most widely used for chronic
treatment of raised blood pressure in pregnancy include: beta-blockers; in particular, oxprenolol,
pindolol, atenolol (associated with fetal growth retardation when used long-term throughout
pregnancy), labetolol, methyldopa, prazosin, hydralazine, nifedipine and isradipine.
Antihypertensive agents thal are generally avoided during pregnancy include: ACE inhibitors,
which are associated with fetal growth retardation, oligohydramnios, neonatal renal failure, and
possibly abnormal fetal morphology (“fetal hypotensive syndrome”), and All receptor antagonists,
ihe effects of which may be similar to those of ACE inhibilors. Diuretics are also used infrequently
hecause of concemns that they may further reduce the already compromised plasma volume,
although they have been shown to be effective in randomised controlled trials.

Lowering blood pressure is only one aspecl of the management of pre-eclampsia, Management
ideally involves a multidisciplinary team. Maternal and fetal monitoring are essential for the
detection of signs of advancing pre-eclampsia or of impending fetal demise, and, thereby, the
need for delivery, which remains the definitive management for pre-eclampsia. Aspirin has not
been shown to be effective in preventing pre-eclampsia, Oral calcium supplementation is not of
benefit as prophylaxis against pre-eclampsia in calcium replete populations, but, although
evidence is limted, it is generally agreed that dietary calcium intake should be increased o
recommended le-els in pop' lations with low caicium diels.

6.3 Very.elderly

The resultss of randomised trials provide clear evidence of the benefits and safety of
antinyperiensive treatment in patients across a wide age range up to about 80 years. These frials
have not provided any clear evidence of differential proportional effects of therapy in younger and
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older patients, although the absolute effects are typically greater in older individuals because of
their higher risk of cardiovascular events. Benefils of treatment have been demonsirated among
older palients with classical hypertension (raised syslolic and diastolic blood pressures), as well
as among older patients with isolaled systolic hypertension (raised systolic blood pressure alone).

However, most of the completed studies have included too few patients above this age to provide
reliable evidence of benefits or safety. Among the frials reported to date, the oldest average age
of patients was in the STOP-Hypertension trial (Swedish Tnal in Old Patients with Hypertension)
In that study, which demonstrated a marked reduction in cardiovascular events among patients
assigned active lreatment, participants were aged between 70 and 84 years at enroliment (mean
76 years). However, the number of patients in that study above age 80 years was too small for
reliable conclusions to be drawn about the effects of treatment on cardiovascular disease risk in
this subgroup. In the Syst-Eur tral of freatment for isolated systolic hypertension among patients
aged 60 years or older, there was no clear evidence of an association between older age and the
size of the treatment effects on combined fatal or non-fatal cardiovascular events, although there
was a trend towards a lesser effect on fatal events with increasing age.

Because of the absence of direct evidence about the effects of blood pressure lowering in the
very elderly, and the limited prognostic relevance of blood pressure levels when measured at very
old ages, there is uncerainty about the value of antihypertensive treatment for palients over the
age of 80 years. A large-scale randomised controlled trial has recently been initiated to assess
the potential benefits of trealment of hypertension in very old patients. The Hypertension in the
Very Old Trial (HYVET) is currently recruiting hypertensive patients aged over B0 years. Patients
are randomised to receive either a diurelic-based regimen, a calcium antagonist-based regimen,
or no treatment. In addition to this study, several other ongoing trials involving a broader patient
group are recruiting some patients older than 80 years. The resulls of these trials should
eventually provide reliable evidence about the effects of blood pressure lowering therapy in this
very high risk population.

6.4 Co-existing cerebrovascular or cardiac disease

6.4.1 Cerebrovascular disease

Individuals with a history of stroke or TIA have very high risks of further cerebrovascular events.
Among such patients, the typical stroke rate is 4% or more per year. Individuals with a history of
schaemic stroke or TIA also have high risks of CHD events. The risks of recurrent
cerebrovascular events (as well as initial CHD events) appear to be directly related to levels of
blood pressure, Consequently, even modest reduction in blood pressure among such patients
could confer worthwhile reductions in the absolute risk of cardiovaseular events. In trials among
siroke survivors with hypertension, blood pressure lowering therapy produced a 29% (SD 9)
eduction in stroke risk and a trend towards a reduction in CHD events. The proportional
eduction in stroke risk was similar 1o that observed in patients without stroke: however, the
ibsolute benefits were several times greater). In the three trials of blood pressure lowering
agents among patients with a broad range of blood pressures at entry, the effects of treatment
vere less clear, although there was still a suggestion of benefil. The remaining uncertainty about
he benefits of trealment for a broad range of patients with cerebrovascular disease should be
esolved by PROGRESS (perindopril protection against recurrent stroke study), a tral of ACE
nhibitor-based therapy in patients with a history of stroke or TIA.
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6.4.2 Coronary heart disease

Individuals with a history of CHD have very high risks of further CHD events. Amang patients with
a history of myocardial infarction or unstable angina, the risk of CHD death or non-fatal
myocardial infarction is 5% or more per year. Once again, the risk of these recurrent events
appears to be directly related to the level of blood pressure. There are few data available about
the effects of blood pressure lowering in hyperensive patients with CHD. However, many of the
more common biood pressure lowering drugs have been assessed in broader groups of patients
with CHD, albeit with objectives other than reduction of blood pressure. Bela-blockers have been
shown lo reduce the risks of both re-infarclion and cardiovascular death by about a quarter in
patients with myocardial infarction. Overall there is no clear evidence from clinical trials that
calcium antagonists reduce recurrent CHD events outcomes, bul there are suggestive, though
nol definitive, data demonstrating a reduced risk of myocardial infarclion in patients treated with
verapamil or diltiazem, and an increased risk in patients treated with immediate release
nifedipine. Ongeoing studies of verapamil, ditiazem and longer-acting dihydropyridine calcium
antagonists in hyperlensive and non-hypertensive patients with CHD should provide clearer
evidence about the effects of these agents on recurrent CHD risk. Several large trials of ACE
Inhibitors in patients with heart failure or left ventricular dysfunction have provided evidence of a
reduction of about one-fifth in the risk of myocardial infarction or sudden death. In both the trials
of beta blockers and the trials of ACE inhibitors, the magnitude of the effecls on CHD evenls
appears greater than that which would be expecled from the blood pressure lowering alone and
seems likely to reflect, at least in part, other cardioprotective effects of these agents. The
remaining uncerainty about the effects of ACE inhibitors on CHD events among high risk patients
without heart failure or left ventricular dysfunction should be resolved by the HOPE (Heart
Cutcome Prevention Evaluation) study.

6.4.3 Congestive heart failure

Fatients with congestive heart failure are al particularly high risk of death from cardiovascular
disease. There are few data available aboul the effects of blood pressure lowering specifically
among hypertensive patients with heart failure. However, the effecls of various blood pressure
lowering drugs have been assessed in a broad range of patients with hear failure. Several large
trials of ACE inhibitors in patients with heart failure or left ventricular dysfunction have provided
evidence of a reduction in moriality of about one-sixth and somewhat larger reductions in hear
failure-related morbidily. Recent evidence also indicales thal beta-blockers reduce the risk of
cardiovascular death and the need for hospital admission by about a quarter in patients with hear
failure, a group for which beta-blockers were previously thought to be confraindicated. Trials of
calcium antagonisls in patients with hear failure have produced no evidence of beneficial effects
of lreatments with these agents.

6.5 Renal disease

Hypertension is both a cause and a consequence of renal disease, and irrespective of aetiology,
hypertension is a major determinant of renal disease progression. Malignant or accelerated
hyperiension, renal artery stenosis and athero-embolic disease are all important causes of renal
disease secondary lo hyperiension. The role of less severe blood pressure elevations in the
genesis of renal failure is less clear, although there is strong evidence of a role for such blood
pressure elevations in some populations, e.g. African Americans. Primary renal parenchymal
disease has been observed to be responsible for 3-4% of hypertension in some populations, and
renovascular disease in around 1%. Most (80-90%) patients presenting to renal replacemen!
programmes are hyperiensive, but patients presenting with the combination of hypertension and
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renal impairment require definition of macroscopic and/or microscopic renal and/or renovascuia
anatomy before hypertension can be regarded as the cause of the renal impairment. Diabetic
nephropathy, hyperensive nephropathy and primary glomerulonephritis are the three most
common causes of end-stage renal failure worldwide. Other imporiant aetiologies include reflux
nephropathy, polycystic kKidney disease, analgesic nephropathy and secondary
glomerulonephritis.

Irespective of whether hypertension causes renal disease or vice versa, it is clear that
hyperiension is a major delerminant of progression of renal disease and the risk of end-stage
failure. There is also some evidence thal any familial tendency to hypertension will increase the
prevalence of renal failure in patients with primary renal disorders or with diabetes. There is little
evidence from randomised trials in hypertensive patients to show that treatment modifies the
slight risk of developing renal failure, but more compelling evidence that blood pressure control
will slow progression in palienis with renal failure. There has been much interest in the question
of whether some classes of anlihyperensive agents, in paricular ACE-inhibitors, retard
progression of renal disease over and above their effects on blood pressure loweringbul this
remains unproven. Evidence from the Modification of Diet in Renal Disease Study suggeslts that
more aggressive blood pressure lowering should be pursued in patients with chronic renal failure
and proteinuria, Lower blood pressure targets have been proposed for patients with proteinuria
>1G/d (125/75 mmHg) than for patients with lesser proteinuria (130/80 mmHg).

6.6 Diabetes mellitus

The prevalence of hyperension is 1.5 to 2 times greater in patients with diabetes mellitus
compared with maltched non-diabetic individuals. Type 1 diabetes mellitus is associated with
hypertension only when albuminuria and early nephropathy develop, but Type 2 diabetes mellitus
may be associaled wilh hyperension at or even preceding diagnosis. Type 2 diabetes and
hypertension are associated with an insulin resistant state (Syndrome X) characterised by
hyperinsulinaemia, dyslipidaemia and obesily, bul a causal relationship belween insulin
resistance and hyperlension has nol yel been established. The co-existence of diabetes mellitus
and hyperiension is important, as they are multiplicative risk factors for macrovascular and
microvascular disease, resulting in increased risks of cardiac death, CHD, congestive heart
failure, cerebrovascular disease and peripheral vascular disease. Macrovascular complications
account for the majorily of deaths in the diabetic population and the absence of hypertension is
associated with long-term survival. Microvascular disease resulting in diabetic nephropathy and
retinopathy leads to significant morbidity and morality. The progressive decline in glomerular
function that is seen in diabelic patients with hypertension, especially those with albuminuna, can
be slowed with antihyperensive trealmenlACE inhibitors have been shown 1o slow the rate of
decline in renal function and reduce the risk of dialysis in normotensive Type 1 diabelic subjects
with proteinuria. Hypertension is also associated with an increased incidence of diabetic
retinopathy and treatment with ACE-inhibitors has been shown to reduce the progression of
retinopathy in normotensive Type 1 diabetic subjects,

Mon-pharmacological interventions such as weight loss have been shown to improve insulin
resistance and blood pressure in hypertensive diabetic patients and similar lifestyle modifications
are recommended for the initial treatment of hypertension and diabetes mellitus individually or
when these diseases co-exist, Pharmacological treatment of hyperiension in diabetic patients can
potentially differ from the non-diabetic because of differing effects on lipid profiles, insulin
sensitivity and glucose metabolism. Diuretics and beta-blockers are reporied to reduce insulin
sensitivity and increase triglycenide levels. However, diuretic-based regimens have been shown
to reduce cardiovascular events in diabetic patients with hypertension, Beta-blockers potentially
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mask hypoglycaemic awareness, bul in praclice this is nol a major contraindication considering
the clear evidence of benefits of beta-blockers in diabetic patienis after myocardial infarction.
ACE-inhibitors and calcium antagonists are thought not to alter insulin sensitivity or fipid profiles,
but the CAPPP study has recently reported that hypertensive patients assigned captopril-based
therapy had a lower risk of developing diabetes than did patients assigned diuretic- or
betablocker-based therapy. Recently, the UK Prospective Diabetes Study (UKPDS 38 and 39)
has demonstrated that there were similar benefits of ACE inhibitor- and beta-blocker-based
therapy for a variety of both macrovascular and microvascular disease outcomes in patients with
Type 2 diabetesTwo small randomised controlled trials have reported that ACE-inhibitors have a
maore favourable effect on CHD events compared with calcium antagonists in diabetic patients.
These results are consistenl with either a more favourable effect of ACE-inhibitors or,
alternatively, an adverse effect of calcium antagonists, on vascular events in hypertensive
diabetic patients. However, since these sludies were small and their results less than definitive,
further evidence is required o determine whether there are true differences between these drug

classes in their effecls on macrovascular events.

In the HOT Study of calcium-antagonist based therapy, there was evidence that lowering blood
pressure to the lowest target level (diastolic <80 mmHg) in diabetic hyperensive patients resulted
in lower risks of cardiovascular events. This finding is consistenl with evidence from the UK
Prospective Diabetes Study (UKPDS 38), demonstrating that a lower achieved blood pressure
(144/82 mmHg vs 154/87 mmHg) was associated with significantly reduced risks of major
macrovascular disease events as well as microvascular disease outcomes. The likelihood that
diabetic hyperensive patients will benefit from low target blood pressures is consistent with the
evidence from trials of blood pressure lowering in normolensive diabetic patients with or wilthout
renal disease.

7. Implementation

Translating the recommendations of clinical guidelines and the findings from research studies into
daily clinical practice remains a daunting challenge, no less in the treatment of hyperiension than
in other fields. The rule of halves {only half of all hypertensive patients are aware that they have
hypertension, only haif of those aware are actually on treatment, and only half of those on
treatment have their blood pressure well controlled) still applies in many countries around the
world, and even the mosl affluent countries have only doubled the proportion of well controlled
hypertensive patients to approximately one quanter (see3.1.1). This only serves to emphasise the
validity of Alexander Lomas' statement "Words withoul action: the production, dissemination and
impact of consensus recommendations™.it is now plain that as a stand-alone tool, practice
guidelines neither change clinical practice nor affect health outcomes. The evidence from many
analyses has established thal in order fo improve physician performance or other health
outcomes, it is necessary to put in place a range of measures reaching locally into the practice
site and involving local medical practiioners in an aclive way. This is plainly beyond the direct
capacity or resources of the WHO-ISH Guidelines Committee, but it is hoped to achieve far
greater penetration to medical practitioners through alliances and partnerships with national and
regional hyperension socielies, leagues againsi hypertension and hypertension research

councils.

These guidelines, which are being published in specialist medical journals will be accompanied
by a much briefer companion set of "Practice Guidelines™ intended for iranslalion into many
languages and distribution to local medical practitioners in many countries. The presidents of the
leagues and societies affiliaizd with the International Society of Hyperiension and the World
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Hypertension League have agreed to assist in forming national alliances wilh government
agencies, with professional medical associations and colleges and with public education groups
in order to develop aclion programs for the implementation of the recommendations in these
guidelines. The WHO-ISH Guidelines can serve as a model and a stimulus for the development
of custom-built national recommendations, adapted to suit the local cultural, economic and social
realities. It is hoped that such modified recommendations could be embedded in an
implementation plan that reaches local medical praciitioners and local communities alike. Such
programs could embrace both the clinical strategies sel cut in these pages, and the mass
stralegies necessary for hypertension control at the population level.

8. Future Research

8.1 Blood pressure and cardiovascular disease in developing
countries

There is a pressing need for observational epidemiological studies as well as randomised
controlled 1trials in populations from Asia, Africa and Latin America, so as lo provide direcl
evidence sbout the risks associated with blood pressure and other risk factors, and to determine

detection and quantification of any regional differences that may have relevance for decisions
about the strategies adopled for both prevention and treatment of cardiovascular diseases.7
Importantly, such research would obviate the need to exirapolate from research conducted in
other geographically and ethnically distinct populations..

8.2 Alternative blood pressure measurements and arterial
distensibility -

Reliable data are urgently needed on the prognostic significance of blood pressure values
obtained by ambulatory blood pressure monitoring or by self-measurement, particularly at home.
In this regard, the prognostic significance of isolated clinic ("white coal”) hypertension also needs
clanification. Further trials of ambulatory blood pressure measurement-guided treatment versus
slandard therapy would also be of value. More research s also required to determine the
independent prognostic relevance of the various other indices of blood pressure and arerial
distensibility that have been developed. This includes further investigation of pulse pressure in
comparison with mean arterial pressure, diastolic preéssure and systolic pressure. It should alsg
include investigation of the prognostic relevance of other indices of arerial distensibility and

stiffness.

8.3 Blood pressure lowering in high risk patients

It is essential to continue to extend trials of blood pressure lowering to include high risk groups
with or without hypertension but with other major risk factors for cardiovascular events such as
diabetes, renal insufficiency, cerebrovascular disease, CHD, peripheral vascular disease or atrial
fibriliation. There is a strong rationale for expecling a wide range of patients - both hypertensive
and normotensive — with these conditions to benefit from blood pressure lowering.

8.4 More versus less blood pressure lo wering

The results of the UKPDS - together with the subgroup results for patients with diabetes in the
10T study — provide strong evidence thal lower blood pressure targets among diabetic patients
Ire associaled with important reduclions in cardiovascular risk. More research is required 1o
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determine whether there are similar advantages of a lower blood pressure target in other high risk
groups. Studies investigating the effects of combination therapy versus monotherapy in patients
at high risk of cardiovascular events would be helpful in this regard,

8.5 Evaluation of surrogate endpoints

While there is reasonably good evidence aboul the independenl prognostic significance of lefl
ventricular hypertrophy (assessed by electrocardiogram orf echocardiogram), there is a need for
hetter evidence about the prognosiic significance of other surrogate endpoints including carotid
atherosclerosis, endothelial dysfunction and microalbuminuria (particularly among non-diabetic
patients), for the separate risks of stroke and CHD events. Further lrials evaluating the effects of
blood pressure lowering reatments on the risks of cardiovascular events among individuals with
these condiions would also be valuable. Furthermore, it would be of particular interest 1o
determine whether different agents producing the same blood pressure reduction are differentially
effective in reversing or retarding the progression of these conditions; and, if so, whether this has
implications for cardiovascular disease.

8.6 Combined interventions for cardiovascular disease prevention

The causes of cardiovascular disease in hypertensive patients are clearly multifactorial, and there
is a strong case for the conduct of factonial randomised trials investigating the separate and joint
effects of blood pressure lowering treatments and other intervention modalities. For example, in
active- or placebo-gontrolled trials of new blood pressure lowering agents, it would be of value to
include factorial assignment to such interventions as cholesterol lowering, folic acid (for
homocysteine lowering), and/or antioxddant vitamins

8.7 Effects of new blood pressure lowering agents

There are many ongoing tnals of the new classes of blood pressure lowering agents, and more
will be required as new drugs are developed. Most of the ongoing studies are head-lo-head
comparnsons of older and newer agents in which the advantages and disadvantages of one or
other treatment may be modesl and difficult to detect. Another approach that is likely to evidence
of clearer benefits is 10 randomise patients to new treatments or to placebo against a background
of treatment with ctandard therapy. In this way the full effects of any new treatment will be
demonstrated (i.e. the combined effects of blood pressure lowering plus any independent

protective effecls).
8.8 Genetically-targeted blood pressure lowering therapy

Despite the limited SUCCESS of efforts to date, research is still required 1o identify both genetic
factors that may be predictive of cardiovascular disease events, particularly in younger
individuals, and genelic factors that may predict response 10 blood pressure lowering treatment.
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CHAPTER SiX

Hypertension in Pakistan

Hyperiension is a major problem aﬂ‘emng peocple in our country, A recent survey by Pakistan
Medical Research Council is revealing in this context. To begin with only about’ thily percent of
people over twenly five years have had their biood pressure ever recorded, In the rural areas it is
even less. For obvious reasons this proportion is higher in those with higher economic sialus
Eighty five percent of the urban females of higher class have had their blood checked while only
23 percent of their poor rural counter parls had ever done that.

The degree of awareness aboul hypenension is poor. Of those found to be hyperensive |, 63
percent were unaware of their disease, 17 percent were aware bul not treated, 14 percent were
irealed but their blood pressure was nol controlled. Only 6 percent had their blood pressure
controlled with medication.

The Circulatory diseases in Pakislan cause over 100000 deaths a year, (12 percent of all deaths.)
These are official figures, the real loss will be far higher. This is mainly due 1o adoption of life style
prevalent in industrialized counlries with increased risk factors like high blood pressure, high
cholestrol, smoking, unhealihy diet and physical inactivity leading 1o obesity.

High blood pressure affects 17.9 percent of all adulls over 25 years of age. For men and women
hypertension increases wilh age ranging from a low of 3 percent in urban females to high of 85
percent in those aged 65 or over.

In fermales incidence is lower than males i younger age groups and then exceeding males afler
35-44 years . Such increase also occurs in other populations like USA but at a later age

Owerall the prevalence in urban areas is higher than rural areas (21.5 vs 16.2 percent)
The disease affecis urban dwellers earliar and prevalence in all age groups is higher.

Higher economic status is associaled in urban males and rural residents with increased
frequency, an associalion which is reverse of that seen in developed counlries.

Iin Pakistan there are 5.5 million men and 5.3 women with high blood pressure. In case the
disease is not controlled, it will lead to high incidence of circulatory diseases high morbidity and
high mortality.



CHAPTER SEVEN

Investigation Facilities for Hypertension at Health Ways

Hypertension has been described as a silent killer. Although it primarily affects the small blood
vessels, virtually all organs especially CV system and renal systems are involved . The secondary
hypertension, on the other hand is due to the primary disease process in such organs as
endocrines or elsewhere. It is difficult therefore to prescribe a set of tests in a hyperensive
patient. A general quide for lab investigations is given in previous chapters. Health Ways have
provided full state of the art facilities for hypertension cases. Some tests are rarely performed or
nol cost effeclive. Arrangements in such cases have been made to utilize the facilities available at
referal institutions within the country or abroad.

A list of full range of tests available at Health Ways is given as under. Itis obvious the not all tesls
are required to be done in hypertension,
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NAME OF TEST

c A

ABO & Rh Grauping

ACE {Angiotensin Converting Enzyme),

Aceloaminaphen {Paracetamo)
Acid Fast Bacilli Culture includes Smear)

Acid Fazt Bacili Smear onky

Acie Phosphataze

ACTH

Aclivated partial Thromboplasten Tirne [APTT)
Aerobic Culture (A& 5)

ALA {Aming Levulinic Acid)
Alburmin

Alcohol

Aldalase

Aldosternna

Allaline Phosphatase

Alkaing Fhoaphatases Fractionatan
Alpha Fetoprotein {Amniotic Fiuid)
Alpha Fetoprotein i Seram)
Alshahydronybutyrale Dehydogenase{HBOH)
Alpha- 1 A in

ALT (SGPT)

Amikacin

Amino Acid Scresning
Aminaphyiline (Theophylline)

Amoehiasis IHA

Amphetamine

Ampylase Serum
Amylase, Urine
Anaerobsc Cullure. {C&S)

Androstenedions
-lnH;CardJn-l-bh ~lgG

Screening
Antigen phenatyping
Anti-DNA Antibodies. {Doutile Stranded)
Ant-E BV, Antibodies {Infectious Mono)
Anti-Nuchear A
Anti-Smooth Musche
Antl-Streptolysin-O Titre,
Anti- Thrambin il
Aspwate from breas sl - Polasium (BK)
APTT
Ascilic Fluld For R-E

REQUIREMENT

-5 ¢¢ Clotfed Bload

3-6 cc Clotted Blood or S#rum

Serum or cloled blsag 3-5ce

Sample in starile contaings

sterie cortainers are dvaiatie in Lab)
Sample in sterile containgr

Serum or elotted bloac 3-5 pe

3 cc blood in EDTA tube {send in ice)
Cirated tube available in 2D

Swab m transpor! inedium

Urine randem/ 24 k

Serum or clotted blood 1.5 (-1
e blood in EDTA (without spiri)
Serum or clotted blood 3.5 ¢ ¢
Serum or clotted blood 3.5 L
Serum or clolted Bloopd 35
Serum or clotted bload 35¢cn

1 ml Amniotic Fluid from sf#cond inmester
Serum or Clolled Blood 3.5 .0
Serumn or clotted blood 3.5 [T1
Serum or ciolled bioad 3-5 ce
Serum of clofted biood 3.5 o
Serum of clotted bioad 3-5ee
Randomi24 h urine

Serum or clofted blogd 3-5 oo

Serum of clotled blood 3-5 co

Random Unne

Serum ar clofted biood 35ec

24 Howr ar 2 Howr Urina

Swab in anaerobic transpart medium or aspirate in Syminge

Serum or clotted blood 3-5 o

o ¢t clothed blood

S co ciotted bigad

Serum or clolted blood 3-5 o

T oo clotted blood

Chotted blood Sco

Jcc EDTA sampie or clotted blood
Serum or clolted blood 3-5cc
Serum or clofted blood 3-5 e¢
Serum or clotted biood 3-5 cc
Serum or clotled blood 3-5 ==
Serum or clotted blood 3-8 cc
Citrate Blood same as (PT & APTT)
Filaid

Citrate fube

(25 e fuid)
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NAME OF TEST

Agprate from Breast cyst - sodivm (BNA)
Agpirin (Salicylate) -

AST (5GOT)

Ascitic Fluid Albunmin

Australia Anhigen (Hep B Surtace Anfigen)
Aulo Hemaolys:s

AIG Ratio & Total Protein

AFB Culture

Acule Leukemia Phenotypang

Acetone Serum

Anti Lupus Anll Coag

Anhi-Gliadin 1gA

Anli Meutrophil Cyloplasmic Abs (AMCA)
Acetycholing Receplor Ab

B
Barr Bodies

Barbiturates

Bance Janes Profein, Qual
Benzodiazepines

Beta HCG

Bicarbonate

Bide, Urine Qualative
Bilirubin, Total & Dhirect
Bdirubin, Tolal

Baopsy (Large)

Biopsy (Small)

Bleecng Time
Bilood, Occoult - Stool

Blood Culture

Blood CGroup & Rh
Blood Indices
Blood Urea Nitrogen B.U.N
Budy Flud  Cefl Cown
Body Flud Culture (CSF, Pleural, & Jot ete)
Borne hAarrow
Bone Mamow Culture
Bone Mamrow Mon Specific!
ALPHA NAPH . ESTRERASE
Bone Marrow Peroxdase

Bone Marrow P.A_S. Stain

Bone Marrow Specl Sian

Bone Mamow Sudan Black
'E-nm Trephing

Brucelia Antibody

i

REQUIREMENT

Fluid
serum or clolied bbood 3-5 co
Serum or ciotied tlood 3-5 oo

Serum or chotted blood 3-5 oo
Special tube = EDTA Tube
Serum or ciofted blood 3-5 oo

1 cirate tube (APTT Tube)

Seram ar clofted blood 3-5 oo
Serum or chotted bload 3-5 cc
Serum or clofted blood 3-5 ¢
Serum ar chotted blood 3-5 cc
Serum or chofted blood 3-5 oo

Scrapping buccal mucosa feed in 95%
abcohal ar spray fwed
Random urine

Random Urma

Sefum ar clolied blood 3-5 oo
Serum ar clofted blood 3.5 co
Serum or cioited blead 3-5 ec
Randam Urine

Serum or cipited bload 3-5 eC
Serum or ciaited blood 3500
Frosrmalin fived fissue

Fonralif Laged hEsiis

Saangd her piteent b 180

Randor Sied Gastric, Aspirate or wemit 0 Clgap conlaanar

Sec hiood in each culture bollle
[Aerobic & Anacrobic) & send immedialely
1o the lak

Clotted bood 35 o

2-3 co whole blood in EDTA
Serum or clolted blood 35 co
353 cc Boady Fluid
Gend Twnd 3 '.oc in stenle containers,
By appointment (Please call for appointrment
ar Baone Marrceer Slides)
By appointmerd (Please call for appaintrmant
or Bone Marrow slides)
By apposmiment (Please call for appointrment
or Bone Marrow shdes)
By appomntment (Please call for appointment
o Bone Marmow shides)
By appointment (Please call for appointment
o Bone Marrow slides)
By appointment (Please call Tor appointment
of Bone Marrow slides)
8y appointment (Please call for appaintment
ar Bone Marrow slides)
Senam



NAME OF TEST

-
B.U.N. (Blood Urea Nitrogen)
B-12
B-12 Folate
Body Fluid Amytase
Body Fluid LDH
Body Fluid sH
Body Fluid Sp. Gravity
Body Fluid Albumin
Beta-; Microglobulin
Bordetella Pertussis DNA detection

c

CA125

Calcium

Calcuim, Urine

Cakcitonin

Calculi identification & Analysis (Stone)
Cannabinoids

Carbamazepine (Tegrelal)

Carbon Dicxide, Total
Carcinoembrvonic Antigen (CEA)

Catecholamines

Cardiac Enzyme Prafite
CCHF PCR

Ceruloplasmin

Cervical Smear Pap Smear,

Endocervical, Endometrial)

Chlamydia-Detection
Chiamydia Trachomatis Antigen

Chioride, C.5.F,

Amnilotes Flysd

REQUIREMENT

5 cc Clotted blogd

Serum or clofed bigod 350

35 cc clotted bload

2-3 cc clotted biood

2-3 cc bady Muid

2-3 cc body fuid

2-3 cc body fluid

2-3 cec body fuid

2-3 ce body fluid

Serum or 3-5 cc clotted blood'Random Urine
Masopharyngeal secretions an a cofton swab

Serum or 2-3 cc clotted blaod

Serum of clotted blood 3.5 co

24 hours Urine

5 cc clotted blood

Submit the entire specimen, indicale sourcs
Random Urine

Serum or clotled biood 3S5¢cc

Serum or clotted blood 3-5 ce

Serum or clofted blood 3.5 [T

24 Houwr Urine [Preservative added before collection)
added belaore r:ﬂlb:.:h"mlll

Sernum or cloMed blood 3-5 gp

2 ec Cloteq bload

Serum or clotted blood A5ee

85% Adohol or spray Fixed Sides

25 ml wrine in green top container
Urethral or cervical swab

Swab in 3 co sterile
normal saline or in transport media.
Urine, High Vaginal Swab
23 ecC.5F,
Serum or clotted bload 35 ce
24 howrs Urine
Serum or clotted blood 3.5 oc (FASTING)
Serum or clotted biood 25 e

35 mi of peripheral blood with sodium heparin in a
sterie while capped lube

should not be froren
1-2 mil of bone marrgw -
ﬂmmhnﬂhmﬁumhlpwhhlmrh
white capped tube Frozen or clotied specimen will not work,
Send specimen mm&di.aulrtu-ﬂﬂ-ngm lah,
Iﬂnﬂﬂamrﬁulichmhidﬂﬂumm. Bloody specimens are

notified within 15 days of receipt
Obtain 1.0 ems of placents {including cherionic
villus) in a Stiew capped container with normal
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MNAME OF TEST

= Products of Conception (FOC)

Chorionic Villus

CITRIC ACID

CK (CPK)

CK-MB.

Clofting Time - Whaole Blood
CMV igh

Cocamne

Cold Hemaggiutinins Titre
Compéement, C3
Complsmen) (24
Complete Blood Piclure [C.P)
Coombs Test Owect

Cuombs Test, indrect (Antbody Screening)

Copper Serum

Copper , Linne

Coproporpiyrins, Quaktalive, Unnary
Corlizal

Creatining Serum, Urine

Creatinine Clearance

Cryoglobulins, Qualitative
CSF for RE

C5F Proten Electrophoress
Cullure & Sensdivity

Cyciosparin

Cysteine

CMV (Cytemegalovirus) igG
C MV DNA deteclion by PCR

C-Reactive Protein (C R P )

C P K |Creatmine Phosphokinase)
C.5F. for malignant celis

C-Peplide

CA-15-3

Cnmea Congo haemaorrhagic Fever
Clostridiumn Difficle Antigen Detection Test

D
Dehydroepiandrosterane (DHEA - S0,)

Dengue types 1-4 IgM
Dengue virus RNA detection in biood

/9

REQUIREMENT

sakne and 1 cc Gentamicin,
Do not add lormatin, Cullure faliuvee wil be
notified within 15 days of recep-pte
20 mg of chovionic villus in 8 sterie
screw capped container with
narmal saline and 1 cc Gentamcin
Co ot add formalin cuthere
. failure will be nolified within 25 days of recept
24 holrs urine required.
3-5 cc Clotted bleod
Serum or clotted biood 3-5 co
Send the patient to lab,
Eerum or cloted blood 3-5 cc
Random Lfrne
o £c Clotled biood

Serum of cloited bleod 3 co
Serurm of clofted blood 3 oo
2-3 cc Blood in EDTA lube
Jec clofted blood

3-5 ¢z clofted blood

Serum of clolted bbood

Lnne (Randam & 24 hours)
Random Urse 50-100 mil

Serumn or clotted blood 3-8 cc or hours or Drug.

=erum / clofled blood 3= cc HandomZ4 h unne
24 Hrs, Urine and 3-5cc

. vted blood + height and weight of patient
Ciotied b'ood 3-5 ok

1 ml. of CS5F fuid,

CSF-2-3cc
Sampie in stenle swab b0 ranspon medwm

2-3cc EDTA blood (whole blood )
Freshky voided 10-20 mi Urine
Serum or clotied blood 35 cc

5 e blsad in PT tubes

Serum of chtled blood 3-5 ¢t
Serum or clotled blood 3-5 oo
CSF

5 cc Fasting clotted blood
3-5 cc chotted blood
35 ee clotted bload

_ Frash stool required

Serum o clotted blood 3-5 oo
Cirale tube or 3cc EDTA

S cc blood in plain lube
5 cc biood in plakn bube



Dintrophenyl-Hydrazine (DNPH)
Diect Coombe Test
Disopyrameide

E

Echinococcus
Electrolyte Panel
Electrophoresis, Lipsogratein
Electrophoresis, Protein, Serum
Electrophoresis, Protein, Urine/CSF

Ecsinophil Count
Electrolyte Panel

Erythracyte Sedimentation rats [E.S.R.)
Estradiol {

Estriol (Serum)

Estrial (Urine)

Estrogens, Total (Estradiol)

E. Histolytica Antibodies

ENA Profile (Anti-SM, Ant SMRNP, Ani-RO
_ (55-A), Anti-SCL Anti-Lg (55-8)
Gynae cytology (Pap Smear)

Ferriin
Feloprotein (Alpha Feto Pratain)
Fibrinogen Degradation Products (FDF)
Fibrinogen level

Fine needie aspiration

Fleoroescent Trl-p-:lfmrulul-ntihd-_.' (FTA-ABS)
Fine needle aspiration with procedure (FNACP)
Fiuid RE

FNAB - Aspiration & needie biopsy

Falic Acid, R.B.C. (Folate)

Folic (Folic Acid ) Serum
Falicle Stimulating Hormone {F5H)

Free T3
Free T4

Frozen Section

REQUIREMENT

Serum or clolted blood 3.5 e

24 Hours or Random Utine

2 Biood Film sides or 1-2 cc blood
Serum or clotted blood 1.8 cc
Random Urine

2 cc blood in EDTA tube

Serum or clotted blood 3-5 o

Serum of clotted Blood 3-5¢cc
Serum 3.5 ¢c
Serum or clotted Blood 3-5 e (Fasting)
Sefum or clotted Bload 35ecc
Earty morning ficst urine or
24 hr. Urnie collection/'CS5F 2.3 go
Whole blood 2.3 cc in EOTA beatila
Serum 3.5 ce
Whole blood 2-3 ce in EDTA bottle
Serum or clotted blood 35ce
Serum or clotied blood 3.5 cc
24 Howr Urina.
Serum or clolted bioog 3S5co
3-5 ce serum or clotted Blood
Serum or clotled blood 35 co

< Slida {UCE). Fixed with cytology foative or 95% alcohal

Serum or clofted blood 3-8 ee

Serum or clotted blood 3-5 cc

Pls inquire (spectal tube will be provided for bigod coll)
Cirate tube

Citrate lube

All palpable lumps & nodes fix in 95% alcohel

3-5 ez clofted blood

All palpatee lumps & nodes, P1, fs asked o come to the lab,

2-3 ot Fluid
Spray fwed slides and tissue in farmalin

2 mi whole blood in EDTA tube
& also 2-3 mi clofted biood
Serum or clotted blood 3-5 co
Emimwmuhlunﬂa-ﬁun

Serum or clotted blood 3-8 cc
Serum or clotted blood 3Scc

By appointment onty
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NAME OF TEST

Fruciosamins

FEH & LH

FEH

FTA - ABRS

Fingus Culture

Fungus Smear

Fasi Hemoglobin (Hid, 2]
[(Glycos ylated Hemoglobin)

Fat, Stool, Qualitative

Fecal Fal

Ferm, Test

Ferric Chiloride

G

G&-B-PD

Gamma Globubin

Gamma Glutamyl Transpeptidase (GGT)

Gaslric Content {Analysis for Acid.
Pentagastric Test)

Gastrin

GCT (Glucose ChallengaTest)
Genlamycin
Glucose, CSF

Glucose Fasling
Glucose Random
Ghecose Talerance Test
Gram Stain

Graup & Rh.

Growth Hormone
GUAIAC Test
G.C. Smear

Mon Gyn. Gastric Washing
Gross only
Gal' Slore

I

HAA

HAM's Test for PRH.
Haptoglabin.

HBA {Glycated hemoglobin)
Hb Electropharesis (Acid pH)
Hemaoglobin Electrophoresis
Hemoglebin H Inclusions

81

REQUIREMENT

3 cc clofied sample

Serum or clofted biood 3-5 ce

Senurn of clotted blosd 3-5 ce

Sefum or clotted blood 5 oo

Specimen or scraping in sterile contaner
Specimen or scraping

23 cc EOTA Whole Blood

Random Stool
Stood 24 Hrs or 72 Hrs collection

2 slides with the specimen air dry fix
Fresh randarm Lirme

2 cc whole blood in EDTA
Serum or clotted blood 3-5 cc
Serum or clotted blood 2-3 ce
20-50 mg Gaslric juice

Fasling serum or clotted blood 3-5 co

Flease enguire from the lab,

Serum or clotted blood 3.5 ce

1-2ccCSF

3-5 cc Serum

3-5 e¢ Serum or in Fluoride tube Fa sting condition
Serum or clotted blood 3-5 cc or in Fluoride tube
Please inquire from the lab,

< A Dry smear made by rolling swabs across

clean

slide. Indicale specimen source

Clotted blood 3.5 ce

Serum or clotted blood 3-5 ¢

Random Stool Specimen

2 Air dry smear made by rolling swab across clean
slide indicate specimen source

> 1.0 gram gall stone.

Serum or clotted biood 3-5 cc

Whaole blood 2 oo in EDTA tube

Serum of clotted blaod 3-5 cc

2 cc blood in EDTA tube

2 cc blood in ED.T A lube

Whole Blood 2-3 e blood in EOTA tube
Whale Blood 2-3 cc blood in EDTA tube



MNAME OF TEST

Hemogiobin & Hematocnt

Hemasidetin (Ling)

Hepatitis A Virus Anfibody Ighd

Hepalitis B Core Antibody Ighi

Hepalitis B8 Core Antibody (ight)

Hepatitis Delta Antibady

Hepattis B Surface Antibody

Hepatitis B Surface Antigen

Hepatits Be Antibody (HBeAb)

Hepatitis Be Anfigen (HBelAg)

Hep. B Profile {incl HBsAG, HBsAb,
HbcAB, IgG, IgG, igm, HbeAg & HbeAB)

Hep. Profile {HbsAg. HBsAb, HBcAD
(1gG, lgM), HoeaG, HBeAB. HAVAB-M)
HBDAB, HCW, HEV)

Hepatitis 8 Virus ON&

Hepatitis C Veus (Anhbody)

Hepatitis C Veus RMNA detection in sefum

Hepatitis © Veus FMNA in white blood celés

Hepatitis E Virus

Hepatitus G Virus RNA

Herpes Ighd

Helicobacler Pylon

High Density Lipoprotein {(HLD) Cholesinol
HIV test (Alds) Human Immureode.
Homocystine & Cysfine [ Cualitative)
Hermanal Evaluation

H.B.O.H
HG.G. (B)

H.D.L. Cholesterol

H.G.H [Human Growih Hormone) (G H.}
Hess Test

White Blood cels, liver biopsy

H 1LV, by wesbern blat

Homogentistic Ackd (HMG)

HLA - B27 typing

HBA; By Column

Hemoglobin Unsiable

Hepatitis C Virus RNA (Quantiative)
Herpes Simplex Virus Type 18 2

Immunoelectrophonesis
Immunoglobulins

Indirect Coombs Tes! (Anti screaning)
InfectivushMononucleoses (Paul Bunnal
Inhibitor lest AP T.T

REQUIREMENT

2-3 oc Whole biodd e EDTA [ub
Unma 10 co

Serum or Clotted Blood 3-5 ce
Serum of Clotted Blood 3-5 ce
Serum or Cloted Bisod 3-5 c¢
Serum or Clofled Biood 3-5 ot
Serum o Clatted Blood 3.5 ce
Serum or Ciotied Blood 3-5co
Serum of Chotled Blood -5 ec
Serum or Clotted Blood 3-8 ce
Serum of Chiotted Blood 3-5 00

Serum or Clatted Biood 7-10 cc

3 oo bload in plain Tubes
Serum or clotted bdood 3-5co
3cc blood in plain ubes

2cc blopd in PT fubes
Serum or chtted blood 3-5 co
Serum of ciotted bload -5 ce

5 ¢ bleod i plain lubes
Terum o clotted biood 3-5 e
Serum or clotfied blood 3-5 cc

Serum of clofted bicod 3-3 oo Fasling
Serum or clofted blood 5 o

Randam Unne Specimen

Alcohol or spray fived shdes

Sefum of clofled blood 3-5 ¢t
Serum or clotled ood 3.5 co

Serum or clofled blood 3.5 oo (fasting)

Sernum or clofted biood 3-5 oo
Engquirg wath the Lab

Liver Biopsy 25 mg

5 cc clotted blood in plain tube
Random Urine

5 ec blood in PT tubes

3 e blood in EOTA tube

3 cc blood in EDTA luba

Hee bkod i EDTA

& mil clatted blood ar 5 mil blood in EDTA tubse
1 ml CSF

Sefum of Clotted blood 3-5 et
Serum or clofed blood 3-5 co
Clofted bload 3-5 cc
Serum or clotted blocd 3.5 ce
Crirated tube svailable in lah
(i sample send in 3 PT & ATT lube)

8.2
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MNAME OF TEST

Imsulin

lrenTIBC

iron Binding Capacity, Total
Irgsn Staimning (Bone Marrnoe)
I.g-A (Emmumnoglobulin A) igh
1.g.E.(mmunoglobulin £} IgE
I.g.G. (immunoghobulin G) 195
{.g.M. (mmunogiobulin M) ighd
Insulin Tolerance Test
Immunoelectrophoresis Lirina

Knee Joind Fluid RE
KOH Prep. For fung

Lactic Acid

Lactic Dehydrogenase (L. D. H)
Lactese Tolerance (Breath Hydrogen lest)
Lanaxn {Dioxin)

Latex Parlicle Agglutination (LPA)
LEAD

Leptospira Antibodies

Leukocyte funchion lest.

Leukocyte Phagocytic index

Leukocyles NBT (Nitro blue tetrazolium)
Leukocyles skin Window [Rebucks)
Lipase, serum

Lipid Prafile

Lipids, total

Liporotein Electrophoresis

L jtiiuien

Lupus Anticoagulant

REQUIREMENT

U of clolfed blood 3-5 oo (Faming)
Serum of clotied blood 5-Toc avoid Hemolysis

Serum or clofted bio - 3-5 cc avoid Hemolysis

Bone marrow [shdes)

Serum ar cloted blood 2-3cc

Serum or clofted bleod 3-5 cc

Serum or clotted bloed 3-5 o

Serurm of clotled blood 3-5 ¢z

35 ¢t clottéd blood (Fasting' R andom)
Random urire or 24 hours whne

2-3 ot Fluid
Specimen ar scraping

2 oo blood in Nouride Tube in ce
Serum or clotted bood 3-5 co
Fasting condition. |Appomntement requined)
Serum or clotted bood 3-5 oo
C5F

4 &2 blood in lithium Heparin

5 cc clotted blood or serum

10 e whale bload in EDTA fube
10 co whole blood in EDTA tube
10 ce whole blood m EDTA fuba
Patigrt

Serum or clotted blood 3-5 co

Serum or clofted blood 3-5 ce (Fasting)
Serum or clotted blood 3-5 cc (Fasting)
Serum or clotted blood 3-5 cc [Fasting)

Citrale tube available in 1ab
{ie sample send in PT & APTT fube)



NAME OF TEST

Luteinizing Hormone (L H )

L.D.L. Cholestera
L.E, (Lupus Erythematosus) Celis

L F T Profile
Ladocaine
Lead

kA

RAagnEsium
Malaria [Smear)
Methaemoglobin
Methotrenale
Micromlbumin Lirine
Microfilaria Smear

Mixed Agglutination Rzaction (MAR test)
Mantoux test

Mono Spacific Direct Coombs.

MES (Mucopolysaccharides)

Mycoplasma Antbodies (MPA)
Myaglobulin Urine
Myacobacterium Smear (AFBS)
Mycobacterium Tubsrculosis

Mycobacterium Tuberculosis MTE DNA detecton

i Antiglobulin test
Monoclonal Batieny

Mucin Ciof tes!
Myoglobuln Serum

REQUIREMENT

Sarum or ciolted plood 3-5 oo

Serum of clofted blosd 3-8 ce {Fasling)

E:aq::'il Special lube. (Lithium Heparin+5-5 glass

Serum o Clotied blood 3-5 co

Sersm of clofted blood 3.5 oo
Livine 24 hours

Sefum o clotted blosd 3.5 cc
Whale blood 1-2 e In EDTA, (ube
Whole bipod 2-3 e in EDTA tube
Serum or clofted blosd 3-5 cc
Random Urine sample

Whale bicad in EDTA botthe (2-3cc)

Sermen
Skin les!
3cc EDTA

. &4 Hour urine collection

Serum ar clotted blood 5 oo
Fresh Random urnine

Spulum, 10 mi Blood in Pink Top tubes, CSF
Bone :

Sputum, 10 mi bieod in EDTA, CSF, Mamow,
Lymph node, Aspirate, Biopsy, Blood in 3 PT
Tubrirsy ol

Block Paraffin

510 oo new joil Bluad,

Zoc clofted blood

3-5 ¢ clotted biood
1=1/2 ce Clabed blood

Fresh specimen
Fresh gpecimen
Fresh specimen
Syringe of slides
Serum or clofted becod 3-5 oo
Earty morning fresh deep cough specimen
preferable
84
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NAME OF TEST

M- oynae Eluson
Mitra Blue Tetrazolium

Oocult Biood - Siool
Okgocional Bands

Opiates

Dsmalality, Serum
Owrnatic fragdity

Cwva & Parasites,
Complete Exam (Stool RE)
Oxalate, Urine

Pap Smear

Paracetamal (ACETOAMINOPHEN)
Parathormone {(INTACT)

Parathyroid Hormene (INTACT)
Partial Thromboplastin Time (P.T.T)

Paul Bunnel Test (Infectious menonucleasis)
Pericardial Fluid RE

Pertoneal Fluid RE

Phenobarbidal
Phenyalanine (Urine Qual)
Phenylketonuria (PEL)

Phenytoin (Ditanting

Phosphate, Inarganic
Phosphorus, Urinary

Pinworms (See Ova & Parasdes)

Flatelet Count

Pleural Fluid for RE

Porphobilinogen (Qualitative/Quaniative)
and L.Impnfmfrhs]

Polassium, Serum

Potassium, Wnni

Pre Albumin

Pregnancy Test (Serum (BHCG)

Pregnancy Test (Urine)

REQUIREMENT

Fresh spacimen preferabie
S ¢ bioodm EDTA tube

Random Stool Specimen

C5F 2cc

Fandom Urine

Serum or clotled biood 3-8 ce
Hepann luoe

Fresh Stool Specimen

Stool 5pecimen

24 h Urne Collection

Alkcohol or spray fived slides

Serum or clotted 3-5 oo biood
Serum of clotted blood 3-5 cc
Serum or clotted blood 3.5 &¢
Cirated fube

Serum or clotied Blood 3-5 cc
2-5 cc fluid

2-5 ee Tuid

Serum of clolfted blood 3.5 cc
Random Urnine Specimen
Urine

Serum o clotted blood 3-5 cc
Serum of clotted blood 3-5 oo
24 Hours urine

Stood

2 cc whole blood i EDTA tube

Fluid (2-5) e

Random or 24 Hours Urine collection

24 Howrs Unine Colection

Serum or clotted blood 3-8 cc

Randami of 24 hours unne

Serum of clotied blood 3-5 oo

5_e=um ir clotied blood 3.5 cc

First morning urine specimen prefeised



MAME OF TEST
Procainamide (Pronestyl)

REQUIREMENT
Serum of clotted bload 3.5 g

Mrogesterone Serum of clotted blood 3.5 ¢+
Prolactin Serum of clotled blood 3-5 cc
Pronesty (Procain Amide) Sefum of clotted blood 3-5 cc
Prostatic Acid Phosphatase Serum or clotfed Blond 3.5 #c
Protein, Serum Serum or clotted biood 3.5 &c
Protein, Total C. 5 F. LSF. 2-3ce

Protein, Total & A/G RATIO. Serum or clotied blood 3-5 co

24 Hours Urine CoSection

Serum or cloted blood 3.5 e
Protein (Bence Jones) Freshly voided random urine
Prothrombin Time (PT) Same as APTT sample

Protozoa Examination {Ova & Parasites)
P.C.T. (Post Coital Test)

P.T H. (Parathyroid Hormone, Intact)
Pyruvate Kinases
Protein Eleciropharesis Urine

Frotein Electrophoresis CSF

Fresh stood required

Fresh slide with the specimen & send
immedialely

Serum or clotted blood 3.5 ¢ in ice.
2¢c blood in EDTA

Random urine or 24 hours urine

C5F

Q

Quinidine. Serum or clotted blood 3-5 cc
R

Renal Calculi Submit enlire specimen
Reticulocyte 1-2 cc blood in EDTA tube,
Rh Factor & Blood Type. 3-5 cc clotted blood,

Rh Phenytype Scc EDTA or clofted sampée
Rh (Antibody Titre) Sce clotted blood

Rheumatoid Faclor Titre
Rheumatoid Factor (R F ) Screen
Rubetla IgG Anibody

Rubelia IgM Anibody

R.A. Test (Screen)

R.P.R, (Rapid Plasma Reagn)
H.B.C. Folate j

Clotted blood 3.5 ca

Serumn or clofed blosd 3.5 oo

Serum or clofled blood 3-5 re
Serum of clotted blood 3-5 ce

Serum or clotted blood 3-5 ee
Serum of clotted blood 3-5 ce

Scc whole blood in EDTA & Zoe serum

Rota Virus Random stool

5

Salicylate Serum or clotted biood 3-5 ce

Salmonella Antibodes WWIDAL) Serum or clotted blood See

Scrapings Tangue Buccal Mucosa - any ulcerated lesion
Seleclivity Index (5E) Serum or clotted biood 3-5 cc & random urine
Semen Analysis Deliver the specimen within half an howr of

collection
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MAME OF TEST

Sermen Swim up

Serotonin Metabolite (Urine) [S5-HIAR/)
SGOT (AST)
SGOT (ALT)

Sickle Cell Screen

Shde for 2nd Chpinion

Smear, Eosinophils
Smear, G.C

Smear, (AF B
Sodiurm, Urine

Sodium Serum
Sperm Anlibodies

Sperm Cound

Special Staing
Spinal Fluid Protein Electrophoresis

Spot Urine Creatinine
Spot Urine Sodium
Spot Urine Potassium
Slool RE

Stool Occult Blood
Stool Fal Globules
Stoul Redycing Substances
Stone, Kidney

Sugar Chromatography
Sulphheamagolbin
Synovic| Fluid for RE

Triglycerides
T.5.H,

Tegretol

Teslosterone, Serum
Theophydline *
Thyroglobulin Antibodies
Thyrold Antibodies

Tissue Biopsy (Large specimen)
Tissue Biopsy (Small specimen)

Torch Profile (CMV.IGM, Hep. IGM, Rub.
{IGM, Tox. IGM)

REQUIREMENT

Fresh samen (abstinence 3 -7 days)

4 Hours Urine collection
Serum or clolted blood 3.5 ce
Serum of clofted blood 3.5 ee

1-2 whale blood in EDTA botthe

Prepared shides with complete clinical history
and
previous histopathology report,

Specimen or direct smears. Let air dry.

Random or 24 h Urine collection
Sefum or clotted blood 35 cc

Serum or clotted biood of wile, semen from
husband

Dweiiver the specimen within hall an hour of
colection.

Paraffin blocks

2-3ce C.5.F. requined.

Fresh Urine sample
Fresh Urine samphe
Fresh Urine sample
Fresh siool sample

Fresh siool sample

Fresh siool sample

Fresh stool sample

Submit the enlire specimen
Random Urine or 24 hours

Whole biood 2-3 c¢ in EDTA botties,

Flusd {2-5) cc

Serum of clotied 35 cc
Snrum or cloited blood 3-8 cc

Serum or chotted blood 3-5 cc
Serum or chotled blood 3-5 oo
Serum or clolted blood 3-5 cc

Serum or clotled blood 3-5 cc
Serum or clotted blood 3-5 cc
Tissue specimen in 10 % bullered Tormalin,
Tissus spacimen in 10 % buffered formalin,

(Formalin should be upto the level of specimen)
Serum or clotted blood 3-5 cc



NAME OF TEST

Total Iron Binding Capacity
Tolal Lipids

Total Protein & 4/G Ratia
Total WBC Cours (TLC)
Toxoplasma Antibodies g
Toxoplasma Anlibody IgG
Trnchomonas Smear
Thyroid Profile

TIBC
TEH
Thyroid Profie
Trophozoites
Typhi Dot

Tripe Test {Unconjugted Eﬂridlul.-ﬁ.FP.EHﬂG]
Troponin-T

Urine Chemical Analysis
Urine Microscopy

Lrine Protein Electrophoresis
Unne Bile Pigments

Urine Reducing Substances
Urine Urea

Vaniyl Mandelic Acid (V.M.A.)
Valproic Acid. (Epilim)

Vitlﬂ'lm 3;2

Vitamin B,; & Folic Acid
VDRL-CSF

W.MLA

Vancomyein

REQUIREMENT

Serum or clolted blood 4.8 ce

Serum or clotted blood 3.5 ¢z (Fas TING;
Serum or clolted blood 35ce

2-3 £z Whole Blood in EDTA bolils
Serum or clottey blood 3.5 cc

SEerum of clatted blood 3-5 o

Swab in Sterile Salni fuba

Serum or clotted blood 3.5 ¢

S-Hmwcﬂleﬂhm}ﬁ (1
Serum or glatted blopd 3E e
Eummtlﬂﬂeﬂhlﬂﬂﬂlﬁl‘.c
CS5F/aspirate 1cc

Serum or clatted binod 35 ¢co

Sefum or clotted bisod 35 ¢ce
3¢ blood i Lithium heparin or EDOTA tube

Rangom Unne
Random Urine

Early morning first urine o 24 h LT cobechsn
Spot Urine

Spat Urine

24 hours urine Colacin

Serum or clotted bload LS5en

24 Hours Urine collection

Serum or clofted bioog 35

24 Howrs Urine collection
Fandom Urine Specimen

Random Urine Specimen
Random Urine

24 h Urine Collection
Serum or cloted blood 3-5 oo

Serum of clofted bood FSce
Serum of elolted bload 35ce
CS5F 1-2¢ce

<4 Hours Urine Callection
252 clofted blood
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