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The adequate management of hypertension remains an elusive goal. Despite being the most 
common reason for office visits to internists and the most common indication for the use of prescription 
drugs (Woodwell and Cherry, 2004), hypertension is adequately controlled in only 31% of U.S. 
hypertensive adults (Hajjar and Kotchen, 2003). 

Much of the problem is intrinsic to the nature of hypertension-a (usually) incurable condition 
that remains asymptomatic for 10 to 20 years and for which treatment provides no obvious immediate 
benefit. Since the nature of hypertension will not change, other issues that add to the problem must be 
addressed. These problems include: 

1. Stopping its increasing incidence. 
2. Establishing its usual presence. 
3. Performing adequate evaluation of those newly diagnosed. 
4. Using lifestyle modifications effectively. 
5. Making the decision to start drug therapy. 
6. Choosing the best initial drug therapy. 
7. Treating the elderly. 
8. Monitoring therapy. 
9. Avoiding therapeutic pitfalls. 
10. Reaching the goal of therapy. 

An attempt will be made to provide practical and effective solutions to these 10 problems. Most 
of these solutions are not in current clinical practice. 

1. STOPPING THE INCREASING INCIDENCE 

Worldwide, almost 1,000,000,000 people are hypertensive and the number will increase to 1.56 
billion by 2025 (Kearney et al., 2005). fu the Framingham Heart Study, almost 90% of those who were 
normotensive at age 55 developed hypertension by age 75 (Vasan et al., 2002). 

The major reasons for the increasing incidence are: 

• The longer lifespan. Life expectancy in the U.S. has reached 74 years for men and 80 years for 
women. 

• The increase in obesity. The prevalence of overweight (BMI 25 to 29.9) has reached 65.7% of the 
adult population; obesity (BMI ;;::: 30) has reached 30.6%; and extreme obesity (BMI ;;::: 40) has 
reached 5.1% (Hedley et al., 2004) (Table 1). With every pound of weight gain, the incidence of 
hypertension (and diabetes) increases (Wildman et al., 2005). 

• The recognition of increased cardiovascular risk from lower levels of blood pressure (Lewington 
et al., 2002; Vasan et al., 2001) (Figures 1 and 2). 

TABLE 1. Prevalence of overweight and obesity in U.S. NHANES survey in 2001-2002 of 4258 children and 4390 
adults 

CHILDREN BMI ~85th PERCENTILE BMI ~ 95th PERCENTILE 
(a e) 
2-5 23% 10% 
6-11 31% 16% 
12-19 31% 16% 

ADULTS BMI>25 BMI~30 BMI>40 
20-39 57% 26% 5% 
40-59 70% 34% 6% 

>60 71% 33% 4% 
Data from AA Hedley et al. lAMA 2004;291:2847 
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This recognition led the 7th Joint 
National Committee to classify all blood pressure 
between 120/80 and 139/89 as prehypertension 
(Chobanian et al., 2003). Prehypertension is more 
common than hypertension, present in an 
estimated 31% of the adult population, more in 
men than in women, and in Mrican Americans 
than in Whites or Mexican Americans, but lower 
in the elderly because they have so much 
hypertension (Greenlund et al., 2004) (Table 2). 

JNC-7 recommends only lifestyle 
modifications for prehypertension which, if 

12 14 

FIGURE 2. The cumulative 
incidence of cardiovascular 
events in men enrolled in the 
Framingham Heart Study with 
initial blood pressures classified 
as optimal (below 120/80), 
normal ( 120-129/80-84) or high
normal ( 130-139185-89) over a 
12-year follow-up. 

(Modified from Vasan et al. N Engl J Med 
200lb;345:1291-1297.) 

TABLE 2. Prevalence of hypertension and 
IPrehypertension in 4805 U.S. subjects over age 18 
examined in NHANES (1999-2000) 

Hypertension Prehypertension 
(> 140/90) (120/80 - 139/89) 

Non-Hispanic White 28% 31% 
Non-Hispanic Black 33% 30% 
Mexican-American 18% 31% 

18-39 y/o 8% 32% 
40-59 y/o 31% 34% 
~ 60 y/o 65% 24% 

Data from Y Wang and QJ Wang. Arch Intern Med 2004;164:2126 

followed by more people, would prevent hypertension. However, among others, Tom Pickering (2004) 
has questioned the wisdom of the classification, in part because it may further increase the need for 
medical attention for almost 60 million people, many of whom are at relatively little risk. He writes: 
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"Physician time is limited and expensive, and a good principle for the best use of it is to achieve 
the 'biggest possible bang for your bucks.' We are doing a conspicuously bad job of controlling BP in our 
hypertensive patients who are at genuinely high risk, and we all know that persuading patients to take 
pills is much easier than convincing them to change their lifestyles. Therefore, if we need to start setting 
BP goals for our prehypertensive patients, we are going to have less time to attend to more urgent 
matters" (Pickering, 2004). 

Whether or not we include prehypertensives, the number of people whose blood pressure needs 
attention will continue to increase. 

2. ESTABLISIDNG THE USUAL PRESENCE OF HYPERTENSION 

Blood pressure is so variable that, at one time or another, everyone is hypertensive. The only way 
to ensure that hypertension is usually present is to obtain lots of accurate measurements out of the doctor's 
office to avoid the "white-coat" effect. Two excellent sets of recommendations have recently been 
published by the European Society of Hypertension (O'Brien et al., 2003) and the American Heart 
Association Council on High Blood Pressure Research (Pickering et al., 2005). A 5 mm Hg 
overestimation increases the number of people diagnosed as hypertensive by 43%; a 5 mm Hg 
underestimation misses 30% of those with hypertension (Turner et al., 2004). 

Equipment 

Cuff size is important since falsely high readings may be obtained with too small a cuff. The 
AHA recommends these cuff sizes to encircle 80% of the arm. 

ARM CUFF 
CIRCUMFERENCE SIZE 

22-26 em 12x 22 em 
27-34 em 16x 30 em 
35-44 em 16 x 36 em 
45-52 em 16x42 em 

Procedure 

COMMON 
NAME 

Small adult 
Adult 

Large adult 
Thigh 

Mercury manometers are being phased out 
because of the dangers of spills. Aneroids should be 
calibrated every 6 months. Electronic devices that 
measure BP oscillometrically are rapidly taking over 
the market. Their accuracy is generally good (Pickering 
et al., 2005). 

• The patient should sit (or lie) comfortably in a warm room for 5 minutes with no smoking or 
caffeine consumption for 30 minutes or a full bladder. 

• The back and arm should be supported and the upper arm bared without constrictive clothing. The 
legs should not be crossed. 

• The arm should be supported at heart level, and the bladder of the cuff should encircle at least 
80% of the arm circumference. 

• The mercury column should be deflated at 2 to 3 mm/s, and the first and last audible sounds 
should be taken as systolic and diastolic pressure. The column should be read to the nearest 2 mm 
Hg. Oscillometric devices usually deflate at a faster rate. 

• Neither the patient nor the observer should talk during the measurement. 
• Two measurements should be taken, at least one minute apart. If the 2 readings vary by more than 

10/5 mm Hg, additional readings should be taken. 
• At least initially, measurements should be taken in both arms since considerable differences may 

be present (Kimura et al., 2004). If so, the arm with the higher pressure should be used. 
• Patients under emotional stress may have higher blood pressures that may lead to persistent 

hypertension (Unger and Parati, 2005). 



MEDICINE GRAND ROUNDS 
Norman M. Kaplan, MD 
March 3, 2005 

Dealing with the White-Coat Effect 

Determinants 

4 

The major cause is the presence of a physician, even if he or she is just in the vicinity (Little et al., 
2002) (Table 3). The presence of a 4th year medical student added 6.4/2.4 mm Hg to that obtained by the 
physician (Matthys et al., 2004). Simply put, physicians should not measure blood pressure (Graves and 
Sheps, 2004). 

TABLE 3. Differences in blood pressure measurements 
ltrom the mean daytime ambulatory readinf?S 

Systolic Diastolic 
Doctor 18.9 11.4 
Nurse 1 9.0 9.8 
Nurse 2 5.2 8.3 

Self-measure in doctor's office 9.8 12.9 
Self-measure at home 4.6 6.4 

Data from Little et a!. BMJ 2002;325:254-7. 

Cunsequ~nces 

A greater likelihood of white-coat 
hypertension has been noted in women, older 
people, those with office readings closer to 140/90, 
and non-smokers (Dolan et al., 2004). 

Self-measured BPs usually provide a 
similar initial white-coat effect as 24-hour 
ambulatory monitoring (Hand et al., 2003). 

White-coat hypertension (WCH) had usually been found to have a prognosis similar to 
normotension and far better than persistent hypertension. However, longer follow-ups have revealed 
increasing cardiovascular complications in those with WCH (Gustavsen et al., 2003; Verdecchia et al., 
2005) (Figures 3 and 4). 

FIGURE 3. Survival curve for first CV event 
1.U 

I -"·1.1 • p;=OJJ3 
I 

NT 

Fll 

l.IJ 

0.1 
0 woo 2000 3000 4000 5000 

Duration of rol!oW·UjJ (days) 
From Gustavsen eta!. J Hum fly ertens 2003;17:811-7. 

FIGURE 4. Cumulative hazard for stroke 
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Verdecchia et al.'s data were obtained from 4 perspective cohort studies involving a total of 4008 
patients with ambulatory hypertension, 1549 normotensives, and 398 with WCH, a prevalence of 9% 
based on daytime ambulatory BP <130/80. As seen in Figure 4, the incidence of stroke increased in the 
WCH group after the sixth year and crossed that in the hypertensive group after 9 years. These findings 
support a more activist approach in those with WCH and suggest that making the diagnosis is less 
important than if WCH had a more benign prognosis. 
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If out-of-the-office measurements are less necessary to uncover white-coat hypertension, they are 
more necessary to uncover the reverse, normotension in the office but hypertension out of the office, i.e. 
masked hypertension. Such a pattern was found in 7.6% of 592 Spanish 6 to 18 year olds (Lurbe et al., 
2005) and 13.8% of 871 never-treated Italian young adults (Palatini et al., 2004b). fu the Italian study, 
those with masked hypertension have a 2.2-fold greater likelihood of developing office hypertension 
compared to those with ambulatory normotension. 

Smokers may have masked hypertension because the office BPs are taken at least 30 minutes 
after the last cigarette. Therefore, the office BPs are lower than those taken while the smoker out of the 
office gets repetitive rises in BP with each cigarette. 

As O'Brien (2005) notes, those with masked hypertension have more left ventricular mass, carotid 
atherosclerosis, and cardiovascular morbidity than those with normotension. Therefore, ambulatory 
monitoring should be considered for children and adults with hypertensive parents, particularly if they 
have central obesity or fast pulse rates. 

In view of the presence of WCH in more than 10% and masked hypertension in another 10%, 
O'Brien states: "This estimate, which is conservative, must surely make ambulatory monitoring an 
indispensable investigation for the diagnosis and management of hypertension in children, adolescents, 
and adults. ... The case for ABPM to be available with suitable reimbursement is one that should no 
Iun~er be 1 e~>isled." 

The Need for Home BP Monitoring 

ABPM is now reimbursed at a miserly $48 after a 3-page application is forwarded to the Center 
for Medicare and Medicaid Services, solely for the diagnosis of patients with suspected WCH. The $48 
payment is about one-third of the cost of performing and interpreting a 24-hour ABPM. Unlike most 
procedures that CMMS pays for, ABPM, if done under appropriate circumstances and controls, would 
save the health care system money. But, those health care providers who pay politicians the most don't 
seem interested. It appears that the hypertension arena needs to get some Cardiologists involved. 

Since third-parties won't pay adequately for ABPM, the need for home monitoring has become 
even more vital. 

Usefulness (Stergiou et al., 2004) 

• Detecting white-coat hypertension 
• Improving patient's adherence to therapy 
• Recognizing and dealing with BP variability 
• Monitoring therapy to ensure around-the-clock adequate but not excessive therapy 

Home BP monitoring should be performed by all hypertensives who can afford the equipment 
and are capable of performing the procedure. There are very few who cannot perform, such as demented 
or terribly anxious patients who get a major white-coat effect that does not settle down. There are many 
who cannot afford the $40 to $70 to purchase the equipment, including many who are seen at Parkland 
Hospital. 

But there has not been felt a need for home BP monitoring. Part of the write-up by one of the 
third-year medical students tells the story: "Mr. X's diabetes was well controlled on glimepiride, with 
serum glucose ranging in the 100-llO's from late 2002 until now. He monitored his glucose levels at 
home with results consistent with those measured at his PCP. Mr. X's hypertension was not well 
controlled with blood pressures typically above 140190. He did not monitor his home BP." 

The current laissez-faire treatment of hypertension-only occasional readings in the clinic, 
medications always taken in the early AM, no home monitoring of response-has proven its inadequacy. 
Hypertension must be treated more vigorously with direct patient involvement, including changing the 
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doses of their medications. Diabetics do it, heart failure patients do it, anticoagulated patients do it 
(American Diabetes Association, 2004; Murray et al., 2004). Hypertensives can do it (Zarnke et al., 1997). 

Home monitoring is more accurate than office monitoring in diagnosing hypertension, with a 
threshold closer to 130/80 (Divis6n et al., 2004). Home monitoring is better than office readings at 
predicting the prognosis of hypertension (Bobrie et al., 2004). As will be noted, home readings are 
essential for proper monitoring of therapy. 

Equipment 

An easily accessible and frequently updated website is available for ensuring the validation of 
BP-measuring devices: www.dableducational.com. This website indicates which devices for home, office, 
and ambulatory measurements have been validated. Validated home devices are available locally or can 
be ordered on the web (Table 4). 

TABLE 4. Recommended home blood pressure devices (all use oscillometric detection) 
MODEL PRICE (w/cuff) 

Manual Inflation 
Walgreen's Model BM-625W $39.99 w/free large cuff 
Aston A&DUA-702V $40.59 + 34.45 for large cuff 
Omron Web* Omron432C $40.99 + 23.99 for large cuff 
Automatic Inflation 
\Va:-Ma.rt 01mon HEM -741 $45.96 + 23.99 for large cuff 
Wal-Mart OmronHEM-711AC $55.88 + 23.99 for large cuff 
Walgreen's Omron HEM-711AC $69.99 + 23.99 for large cuff 
Aston UA-767V $69.09 + 34.45 for large cuff 
Automatic with Large Cuff (or free large cuff) 
(Best Buy) HM Int'l Web* Omron HEM-712CLC $59.00 
Walgreen's Omron HEM-780 $89.99 
Walgreen's Samsung BD-6080W $69.99 
Automatic with Printer 
Walgreen's Omron HEM-705CP $89.99 
Costco Omron HEM-705CP $69.99 
Automatic with Large Cuff and Printer 
(Best Buy) Omron Web* Omron HEM-773AC $96.99 
*WEB SITES: HM International- www.hmint.com 

Omron- www.omronhealthcare.com 
Cuffs alone 
Walgreen's Large cuff $9.99 

Procedure 

All of the same instructions should be followed as for office measurements. If they are, accurate 
home readings can be obtained (Stryker et al., 2004). However, a white-coat effect will likely make the 
first few days' readings higher. The diagnosis should be based on the average of multiple readings taken 
for at least 4 weeks throughout the day and evening, and kept in a diary with time and circumstances 
noted (Table 5). The readings can be transmitted over a phone connection (M~ller et al., 2003). 

TABLE 5. One patient's home blood pressures taking every minute 
Time of Day Minl Min2 Min3 Min4 Min5 Average 

7a.m. 177/93 169/88 162/87 181193 170/90 172/90 
8a.m. 156172 155/80 153179 140174 144173 150176 
11 a.m. 145/67 181/89 174/84 173/84 160/82 167/81 
3p.m. 164/86 159/90 158/84 164/88 179179 165/85 
5p.m. 174/92 173/90 166/85 163/87 152178 166/86 
10 p.m. 168/82 170/85 160/85 158/84 170/83 165/84 
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If home readings are really not possible or are too variable, a 24-hour ambulatory monitoring 
should be performed. That can be arranged at the UT Southwestern Hypertension Division, phone 214-
648-6871, or, hopefully, at more and more practitioner's offices. 

The Place of Ambulatory Monitoring 

If more readily available, ABPM would be very helpful and cost-effective. When ABPM was 
made easily available at no cost to the patient in a trial in Edinburgh, Scotland, there was a reduction by 
20% of the number of patients treated who were initially considered in need of drug therapy (Richards et 
al., 2004). The cost savings would have paid for the use of ABPM. 

Adequate home monitoring may be as good as ABPM in diagnosing hypertension but ABPM 
provides better prognostic information for cardiovascular risk and mortality, mainly by identifying 
nighttime readings (Kikuya et al., 2005). 

3. PERFORMING AN ADEQUATE EVALUATION OF NEWLY DIAGNOSED 
HYPERTENSIVES 

JNC-7 recommends these as routine 
(Chobanian et al., 2003): 

• Hematocrit 
• Urine analysis 
• Blood glucose, potassium, creatinine 

(preferably with calculated GFR), calcium, 
and lipid profile 

• Electrocardiogram 
• Urine albumin is given "optional" status 

In 6 Dallas primary care clinics, adherence to these 
recommendations was poor (Table 6) (Spranger et al., 
2004). 

Additional Initial Workup 

TABLE 6. Components of a hypertension assessment 
in. the 249 patients with a documented assessment 

Component Assessment Number(%) 

> 1 blood pressure value collected 37 (15) 
General physical examination 230 (92) 
History of alcohol use 146 (59) 
History of tobacco use 163 (65) 
Electrocardiogram or echocardiogram 28 (11) 
Plasma lipid profile 133 (53) 
Serum potassium 132 (53) 
Serum creatinine or urinalysis 155 (62) 
Plasma glucose or hemoglobin A1c 142 (57) 
Fundoscopic examination 75 (30) 
Data from Spranger et al., Am J Med 2004; 117:16 

Urine albumin excretion (albumin/creatinine in a single voided specimen) should be routine since 
it has been clearly been found to be a useful test both for initial evaluation (de Jong and Brenner, 2004) 
and for monitoring of therapy (Ibsen et al., 2005). 

Serum uric acid. Largely as a result of the work by Richard Johnson and colleagues (Johnson et 
al., 2005), uric acid is looking more and more like an important risk factor. Since, if elevated, it can be 
reduced, the measurement should be obtained. 

Fundoscopy. A procedure that is poorly taught and rarely performed in these hallowed halls, 
fundoscopy can provide useful predictive and prognostic information (Wong et al., 2004). When digitized 
retinal photography can be performed in internists' offices, the fundi will likely be visualized more 
frequently. 

Plasma renin and aldosterone. Despite a mounting enthusiasm for routine screening for primary 
aldosteronism, I do not believe it should be done except in hypertensives with unprovoked hypokalemia 
or truly resistant hypertension (Kaplan, 2004). 

Echocardiography, exercise stress tests, and sonography for carotid intimal thickening are not 
indicated except in very rare cases. 
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The lifestyle modifications recommended in JNC-7 and all other expert committee reports (Table 
7) will lower BP (and may prevent the onset of hypertension) but they are rarely advocated and rarely 
achieved (Mosca et al., 2005). 

TABLE 7. Lifestyle modifications to manage hypertension 

ApprGximate Systolic BP 
Modification Recomme-ndation Reduction, Range 

VVe1Qm roouction Maintain normal body ·.velght (8MI. 18.5·:M.9} 5·20 mm Hg/10·kg ·wo9ight 

Adept DASH eatirtQ 
plan 

Oiet~ry sodium 
reduction 

bs:2. 

Cor\SurnB a dfet r~ch in fruits. vegatab-!as, a~i 8-14 mm Hg 
low·fat tlairy products vvith a reduc-ed 
content oi saturated and total tat 

Re.:td!JC>;l) dl9tary sodium lntal«l to no more than 2·8 mm Hg 
1 00 mEqiL {2..4 Q sooiurn or 6 g soriiwn 
chfotide) 

Pf'lysic..~l acu'lhty Engage in regular aeJrobic pnysir.:al ac:tr'Aty 4·'9 mm Hg 
such as brisk vvalk1r~ (at least 30 minutes 
~r day. most daY'$ of tl1() wa~k) .. ~---·-----------

:-/.;;.....-.....:..._.~ .:i..t.:....s·i 1 V:> ui>......(.j b ••• h Ll; f. ~11. i...J'u-~ j.:..),<....ti ~ {f. .. HlU~ I lU ~ \U -i ~ ;'.J : .u t!: tc:.:t. ~ J 2 ~jn~ U·-....:.J L -;.; t t I I 1 1 I~ 
consurrlphon ~r day p oz or 3(l mL QthMol [eg, 24 ~ 

boor, 10 oz wine, or 3 oz 80-pr(.,"'f 
v.rhiskeyl) in most men ancJ no more than 
1 drink ~.er day in womefl and 
lig:hter-v.reight persons 

1"\b!:::ttM<!itim'¢~: BMI, t:x"Jtly m(l~~ JnrJcx caktJii!Hod us w~~gt'lt iti kiltlf}Tams clil.•kk;;:;l t'Jif lhn sCf\Jii.fti !'i41Wift•( in mt't(!is; BP. 
b!oc>d pretk'?[i1e; Dt\SI i. Dict~Jty llf4HJlli.:hc-$ lo 51o,p rtyperterrsion, 

Weight Loss 

Even small amounts of FIGURE 5. Effects of bariatric surgery in 4047 subjects 
weight loss can reduce arterial 
stiffness and lower BP (Wildman 
et al., 2005). The fad-diets and 
the tough diets don't work very 
well (Dansinger et al., 2005). 
Bariatric surgery, which is the 
fastest growing surgery in the 
U.S., helps most all risk factors 
more than hypertension (Sjostrom 
et al., 2004) (Figure 5). 

Moderation of Dietary Sodium 

When dietary sodium was 
reduced from the baseline of 135 
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mmol/d to 57 mmolld for 4 weeks, BP fell by 12/6 mm Hg and large artery compliance was improved 
(Gates et al., 2004). 

As nice as such studies are to further document the benefits of sodium reduction, they don't apply 
to the real world. Even with careful monitoring, it has only been possible to obtain an average 36 mmolld 
reduction in sodium intake in studies going from 1 to 5 years (Hooper et al., 2002). 

Food labeling has helped but most people don't read the labels. The only way to effectively cut 
down is to have food processors slowly decrease the amount of sodium they now add to food and drink. 
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As little as 30 minutes of walking a day will reduce the incidence of hypertension (Nakanishi and 
Suzuki, 2005) and reduce cardiovascular mortality. However, physical inactivity is responsible for about 
half of the current epidemic of obesity and in some places, e.g. the Charles Sprague Clinical Building, 
there are no stairways near the elevators to encourage the brave to walk up a flight or two of stairs. 

Moderation of Alcohol Intake 

Dr. Joe Hill reviewed the benefits of regular consumption of small quantities of alcohol in his 
2004 Grand Rounds. Now that this practice has again been shown to reduce the loss of cognitive function 
with age, this time in the New England Journal of Medicine (Stampfer et al., 2005), wider acceptance of 
healthful drinking will certainly follow. 

As the French have long known, drinking with food is much more protective than drinking the 
same quantity without food (Stranges et al., 2004). And, despite the cries of some cognoscenti, red wine 
is likely no better (or worse) than other forms of alcohol Stampfer et al., 2005; Stranges et al., 2004). 

Moderation of Caffeine 

Though no( i.nduded un iht hit list, too much caffeine, i.e. nlmt than 3 Gup~ in a failly shorl 
interval, can raise blood pressure and stiffen arteries (Papaioannou et al., 2005). 

Vegetarian Diet 

Vegetarian diets usually lower BP (Berkow and Barnard, 2005). The effect may reflect increased 
amounts of potassium or fiber or folate (Forman et al., 2005) as well as some special antioxidant effects 
of broccoli (Wu et al., 2004). 

Ingredients 
of the POL YMEAL 

!Wine (150 ml/day) 
Fish (114 g four times/week) 
Dark chocolate (100 g/day) 
Fruit and vegetables (400 g/day) 
Garlic (2.7 g/day) 
Almonds (68 g/day) 
Combined effect 

Percentage Reduction (95% CI) 
in Risk of CVD 

32 (23 to 41) 
14 (8 to 19) 

21 (14 to 27) 
21 (14 to 27) 
25 (21 to 27) 

12.5 (10.5 to 13.5) 
76 (63 to 84) 

5. MAKING THE DECISION TO START DRUG THERAPY 

A Potential Remedy 

Though offered tongue 
in cheek, the Polymeal (Table 
8) might be able to reduce 
cardiovascular disease by 75% 
(Franco et al., 2004) (Table 8). 

For most practitioners, the decision to start drug therapy is primarily based upon the level of 
blood pressure, as recommended in JNC-7. However, as noted earlier (Figure 1), there is a progressive 
increase in cardiovascular risk with every increment of blood pressure and the use of 140/90 to define 
"hypertension" and therefore indicate the need for therapy is quite arbitrary. 

Increasingly, the decision to treat hypertension is being based on overall cardiovascular risk status 
along with BP. The rationale for taking risk status into account has been shown repeatedly in the bar 
graphs published from the Framingham study (Jackson et al., 2005) (Figure 6). 
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FIGURE 6. Absolute risk of CVD over 5 years by systolic BP and specified levels of other risk factors added 
sequentially 

so 
170 

180 

45 

40 

35 
-'11 
a. 
0 

!!. 30 
0 

::l 
[ 

25 -" 

Systolic Blood Pressure in Each Category 

·l'! 
§ 
u 

20 

~ 
18,. 

"' 
15 

10 

~ 

0 
Reference TC• 7mmoi/L Smoker HDLol mrnol/l Male Diabetes 6oyears 

SOURCE: Jackson et at., 2005 

Beyond the clear increase in risk with additional risk factors, Jackson et al. (2005) show that the 
relative risk reductions by treatment are similar whatever the initial level of BP, as seen in this example 
from the PROGRESS trial (PROGRESS Collaborative Group, 2001) of diuretic+ ACEI vs placebo to 
prevent recurrent stroke (Figure 7). 

Although the British, as expected, are more conservative than we in the U.S., their guidelines 
make more sense than ours, taking into account the presence of target organ damage, CV complications, 
diabetes, and a 10-year CVD risk less than or more than 20% (Williams et al., 2004) (Figure 8). 

FIGURE 7. Relative risk reduction in stroke by baseline BP in the PROGRESS trial 
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The issue has been forcibly stated by Jackson et al., 2005: 
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* Unless malignant phase of 
hypertensive emergency 
confirm over 1-2 weeks then 
treat. 
** If cardiovascular 
complications, target organ 
damage or diabetes is present, 
confirm over 3-4 weeks then 
treat; if absent re-measure 
weekly and treat if blood 
pressure persists at these 
levels over 4-12 weeks. 
*** If cardiovascular 
complications, target organ 
damage, or diabetes is 
present, confirm over 12 
weeks then treat; if absent re
measure monthly and treat if 
these levels are maintained 
and if estimated 10 year CVD 
risk is 220%. 
t Assessed with CVD risk 
chart. 

"Individualised management of cardiovascular risk should be informed mainly by the probable 
size of absolute treatment benefits. Neither doctors nor their patients are well informed about the 
importance of these benefits. Attention should be moved from knowing one's blood pressure and 
cholesterol concentrations to knowing one's absolute cardiovascular risk and its determinants. 

"Most cardiovascular risk factors cannot be divided into present or absent categories and, in 
view of the synergistic effects of these factors, risk cannot be easily estimated in one's head. A 
quantitative cardiovascular risk/benefit assessment should be a routine component of quality clinical 
practice in middle aged and older adults. It is timely for terms such as hypertension and 
hypercholesterolaemia to be removed from our clinical vocabulary and the next generation of clinicians 
should treat risk not risk factors." 

Doctors usually underestimate patients' level of risk (Persson et al., 2004); therefore, a printed or 
website source should be used, e.g. Expert Panel of the National Cholesterol Education Program [Panel 
III], 2001) (Table 9). 

6. CHOOSING THE BEST INITIAL DRUG THERAPY 

Different expert committees recommend different first drugs: JNC-7, a low-dose thiazide diuretic; 
European Hypertension Society (Guidelines Committee, 2003), any one of the 5 major classes; the British 
Hypertension Society, an AB/CD algorithm (Williams et al., 2004) (Figure 9). 
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TABLE 9.Estimate of 10-year absolute risk for coronary heart disease (based 011 Framingham Point Scores) 
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FIGURE 9. The British Hypertension Societ)'_ algorithm for drug therapy 
- -- This AB/CD algorithm is based on evidence 
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work better in the older and black hypertensive. 
This evidence may be based on the level of activity 
of the renin-angiotensin system: higher levels of 
renin are usual in younger and non-blacks who 
therefore respond better to drugs that work to inhibit 
the renin system and lower renin levels are usual in 

1 blacks and the elderly who respond better to drugs 
that work in other ways than on the renin system (C 
and D). 

Again, Bully for the British. As sensible as 
this AB/CD rule is for initial therapy, it also guides 
the combination of 2 or more drugs that will be 
needed to control two-thirds of all hypertensives. As 
detailed as Law et al. (2003) in their analysis of 354 
randomized trials, the gr.:;atest lowcrinr, of BP with 

• Cot!\!lmllo~lh~tapt;n\vr~n~!}~ftOOii!oyrMuc»WI~I~~wo~~~~iaW!tHurr.pa.rtd\·/;th the fewest side effects is achieved with low-dose 
Oll1t ~Illation ili&rapies __ __ __ ~ combinations of 2 of 3 drugs. 

SOURCE: Williams et al., 2004 

Comparative Data 

The extensive marketing of newer, trade-name drugs convinces many that they are better than the 
old ones. The rapid rise of ARBs is a good example whereas the almost total disappearance of reserpine 
shows what happens without promotion. In fact, all major classes are equal, with the degree of protection 
almost entirely related to the degree of BP reduction (Blood Pressure Trialists, 2003) (Figure 10). 

Compelling Indications 

All drugs may be similar overall but in many conditions, one or another drug may also help the 
concomitant problem. These compelling indications are listed in Table 10 (Williams et al., 2004). Patients 
with these indications should receive the appropriate drug either alone or in combination, preferably with 
a low-dose diuretic alongside. 

This all seems sensible but remember that patients who look alike may respond quite differently 
to the same drug (Senn, 2004). 

The Choice Within a Class 

Some strict evidence-based believers say only use the drug(s) that have been tested and shown to 
be effective. Others, including me, believe in class equality if two caveats have been met. First, the drug 
is generic or at least less expensive than others of the class (guaranteed at Parkland). Second, the drug 
should (must) provide 24-hour antihypertensive effect with one dose a day. Therefore, metoprolol XL is 
in, atenolol is out. Enalapril is out, lisinopril or quinapril are in. Losartan probably should be out but in 
this case the first caveat (cost) overrides the second. I would prefer telmisartan which is the longest 
lasting ARB (Lacourciere et al., 2004) (Figure 11) and may be unique in also having PPARy modulating 
activity (Benson et al., 2004). 
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FIGURE 10. Comparisons of blood-pressure-lowering 
regimens based on different drug classes 

FIGURE 11. 24-hour ABPM with two ARBs 
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TABLE 10. Compelling and possible indications, contraindications, and cautions for the major classes of 
antihvoertensive dru(>s 
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Defmed as age 65 or older, hypertension in the elderly is less well controlled than in the younger. 
This is likely true for three main reasons. First, doctors have been hesitant to lower BP in the elderly. 
Second, the predominantly systolic hypertension usually seen in the elderly may be so much more 
difficult to bring down than is an elevated diastolic. Third, the elderly have more conditions that interlere 
with therapy. 
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Antihypertensive drug therapy has been found to be beneficial in patients between ages 65 and 80. 
The evidence is limited and mixed for those over 80: strokes are diminished but mortality may be 
increased (Bulpitt et al., 2003). 

To overcome the lesser control of the elderly, these principles should be followed: 

• Always check out-of-the-office BPs since the elderly have more white-coat effect than the 
younger. 

• Always check and relieve postural hypotension before starting drug therapy. Almost one-third of 
the elderly with systolic hypertension will have a postural fall of 20 rnm Hg or more. 

• Recommend appropriate lifestyle modifications. The elderly are more responsive to sodium 
reduction than the younger. 

• Start drug therapy in all who have a SBP > 160 and a reasonable life expectancy. Four placebo
controlled trials in patients over 65 have shown clear evidence of protection, particularly from 
strokes (Staessen et al., 2004a). 

• Start low and go slow. Cerebral hypoperfusion does not usually occur if the BP is lowered 
gradually (Lipsitz et al., 2005). 

• Start most with a low-dose thiazide, i.e. HCTZ 12.5 mg. 
• A long-acting CCB is usually the preferred 2nd drug (Palatini et al., 2004a). 
• An ACEI mav also be protective. at least in men (Winget al., 2003). 
• Do not use a ~-blocker unless the patient has coronary disease or CHF since they have not been 

found to be cardioprotective in the elderly (Messerli et al., 2003). 
• Consider using nitrates (isosorbide mono- or dinitrate) which may lower systolics particularly 

well (Stokes et al., 2003). 
• Aim for a goal of 140 rnm Hg but if that cannot be reached with moderate doses of 3 agents, 

including a diuretic, accept whatever can be accomplished. 
• As noted in the next section, monitor home BP to avoid over- and under-treatment. 
• A void interfering drugs, particularly NSAIDs. 

8. MONITORING THERAPY 

Even more than for diagnosis, out-of-the-office BPs need to be obtained to monitor therapy. 
ABPM is preferred but, since it is usually unavailable, self-monitoring will usually suffice. Figure 12 is a 
24-hour ABPM in a 78 year old man receiving only an ARB. 

FIGURE 12. 24-hour ABPM on a 78 y!o man 

240 l 
200 

o-1---~----r 

Note the progressive rise in SBP through the evening, the paradoxical further rise in BP during 
the night, the sharp fall in SBP (>50 rnm Hg) in the early morning and the further fall in the morning 
down to 95/60 rnm Hg. Despite these precipitous drops in BP, he rarely noted postural symptoms but he 
had fallen once. 
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• The progressive rise through the evening likely due to fluid retention in the absence of a diuretic. 
• The reverse dipping in the night from rigid arteries that cannot dilate. 
• The early AM fall from postural hypotension. 
• The later morning fall from post-prandial hypotension (Smith et al., 2003). 

The patient was prescribed HCTZ 25 mg q AM in addition to the ARB. The higher dose of HCTZ 
was given in view of his serum creatinine = 1.4 mg/dl. He was advised on ways to avoid postural 
hypotension and to eat a small breakfast. Subsequently, his BP, taken with a home device, was much less 
variable, averaging 145175, and he had minimal early morning falls in BP. 

Overall Experience with Home Monitoring 

Home monitoring 
improves BP control 
(Cuspidi et al., 2004; 
Hand et al., 2004; 
Staessen et al., 2004b ). 
h gure 13 shows data from 
an RCT in 400 patients 
followed for 1 year after 
random allocation to 
either office BPs taken 

FIGURE 13. Percent of patients who discontinued or increased therapy 
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office visit. The patients' therapy was intensified to achieve a DBP of 80 to 89 mm Hg; if the DBP was 
lower than 80 mm Hg, drug treatment was discontinued; if above 90 mm Hg, multiple drug therapy was 
prescribed. As seen, those who did home monitoring were more likely to discontinue therapy and less 
likely to need multiple drugs. 

Another good example of improved BP control in the real world is the study from the Mayo 
Clinic of 106 patients with initially uncontrolled hypertension who were followed as outpatients for 1 
year by a nurse-physician team while they took home BPs for 7 days at intervals of 1, 3, 6, 9, and 12 
months. Their average BPs fell from 156/85 to 131175 at the end of the study, with 63% achieving 
<135/85 (Canzanello et al., 2005). 

Adjusting the Time of Therapy 

Another advantage of home BP monitoring is the ability to adjust the timing of therapy. If the BP 
is not controlled in the early morning because of the usual morning surge of BP in those who have an 
intact sympathetic nervous system (Gosse et al., 2004), some or all of the medication can be shifted to 
either early evening or bedtime. An example of the improvement in control in one patient is shown in 
Table 11. 
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TABLE 11. Times of antihypertensive therapy Unfortunately, a large RCT, the 
Home Blood Pressures CONVINCE trial, that was designed to 

I--Rx.....,.-a-.t""7"""a,..m--.· __ ... 7 ... a,..m--.,·.....;3,_p ..... ,_m,.._-.10-. ........ p .. m,..,__ .. Rx....,.a;;,;;,t.-1-.0,.p,. .. m~. document a reduction in morbidity and 
No therapy 164178 145/80 138175 mortality by administration of a 
HCTZ, 12.5 mg 157174 140170 130170 verapamil formulation that was given at 
HCTZ +ARB 40 mg 155172 135170 124/72 bedtime and released most of the drug 6 

.__H....:;C_T_Z--'1_2--'.5--'m_t...__g __ ....:1c:..3--'7 /....:;6..:..8____;1:..:3--'0--'17--'0_..::.1::..26:..:/..:..65:.....____::.A:..:RB.=.....:..40.:....:::m:2....-lg hours later was discontinued 

prematurely. The data that were available did not show a benefit of this formulation taken at bedtime over 
HCTZ or atenolol given in the morning (Black et al., 2003). 

9. A VOIDING THERAPEUTIC PITFALLS 

Although there is no proof that modulating the early morning surge will reduce CV events, there 
is clear evidence that this surge is involved in the increased incidence of sudden death, MI, stroke, and 
arrhythmias in the first few hours after awakening (Kario et al., 2003; Muller et al., 1987). Dampening the 
morning surge likely will reduce these early morning catastrophes. 

Interference with Therapy 

Now that coronary events have been shown to be associated with the COX-2 inhibitor rofecoxib, 
we need to remember that both COX-2 inhibitors and non-specific NSAIDs have long been known to 
interfere with the action of all antihypertensive drugs except CCBs. Rofecoxib has been found to also 
increase the incidence of hypertension (Solomon et al., 2004). 

Other drugs may also raise BP, including sympathomimetics, immunosuppressants, adrenal 
steroids, erythropoietin, and some herbal remedies. As good as a little alcohol each day may be, large 
quantities may raise BP considerably. 

Obstructive Sleep Apnea (OSA) 

With more obesity, more OSA is being seen (Caples et al., 2005). The good news is that with 
continuous positive airway pressure (cPAP), the associated hypertension can be relieved. The bad news is 
that it is difficult to obtain sleep studies that are needed before cP AP will be covered by third parties and, 
if provided, cP AP is not tolerated by many patients. 

Blaming the Message Instead of the Messenger 

Symptoms that are often attributed to antihypertensive drugs may be caused by anxiety which 
may induce hyperventilation or tum into panic attacks. It is not surprising that people diagnosed with "the 
silent killer" and not responding well to multiple drugs would be anxious. Panic attacks have now been 
shown to increase the risk of sudden cardiac death (Albert et al., 2005) so maybe they will get the 
attention they deserve. 

I have long been a believer in anxiety-induced hyperventilation as a mechanism for headaches, 
paresthesias, dizziness, syncope, fatigue, atypical chest pain, and palpitations (Kaplan, 1997). Others fmd 
panic attacks to be common in hypertensives (Davies et al., 2003). 

Non-adherence to Therapy 

Clinicians tend to overestimate their patients' adherence to therapy and control of hypertension 
(Steinman et al., 2004). As many as half of patients started on antihypertensive therapy will have 
discontinued it by 6 months (Schroeder et al., 2004). These authors provided a systematic review of RCTs 
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on improving adherence. The most effective was reducing the number of daily doses. Motivational but 
not educational strategies help as does having the patient take home BPs. 

Since depression may be responsible for non-adherence (Wang et al., 2002), the wider use of 
antidepressants may result in improved adherence. 

Hold the Clonidine 

Among the patients I see for poorly controlled hypertension, at least 50% have been prescribed 
clonidine, usually to take whenever BP goes up too high, e.g. >180/110; occasionally at bedtime, perhaps 
as a sedative. The widespread continued use of clonidine, particularly by graduates of our school and 
residency, makes me feel that my teaching for over 25 years has fallen on deaf ears. I have long said that 
clonidine should rarely be used and then only 3 times a day (tid or q 8h) or as a patch. It is hard to believe 
that a drug known to induce a rebound would still be used in the PMH ER to bring high blood pressures 
down in patients who keep coming back because they stop their medication. 

Clonidine is an effective central a-agonist which lasts 6 to 10 hours. It causes some sedation, a 
very dry mouth, and occasional bradycardia. If one wants a central a-agonist, guanfacine (Tenex) works 
like clonidine but is longer-lasting, therefore it can be prescribed once-a-day and should not be followed 
by a rebound if stopped. 

For relatively fast lowering of BP (rarely needed unless the patients is having progressive target 
organ damage, when he/she should probably be admitted for N rn~C-di..:;ation), the::.e opliun::. are available 
as oral drugs, effective and not followed by a rebound: furosemide 20 to 40 mg; propranolol10 to 40 mg; 
captopril12.5 to 25 mg (can be used sublingually); or a fast-acting CCB, e.g. verapamil or felodipine (not 
amlodipine or a SR formulation). 

The choice is logically based on what drugs the patient is to be given for long-term control. 

10. REACHING THE GOAL OF THERAPY 

For a long time, the goal of therapy had been below 140/90 mm Hg with most patients being able 
to reach the 90 diastolic goal but many not being able to get the systolic down to that level (Manda and 
Grassi, 2002). More recently, lower goals have been ordained for diabetics (to below 130/80) and patients 
with renal disease and proteinuria> 1g/d (to below 125/75), both recommendations based on very little 
data. 

A lower goal than 140/90 may be beneficial for most high-risk patients. The results of the 
CAMELOT trial support a lower goal (Nissen et al., 2004). In this trial, 1991 patients with 
angiographically documented coronary disease and diastolic BP below 100 mm Hg were randomly 
assigned to amlodipine 10 mg, enalapril 20 mg, or placebo. Baseline BP averaged 129/78 and was 
reduced by almost 5/2.5 mm Hg in both treated groups (Figure 14A). Those given amlodipine had fewer 
cardiovascular events than did those given enalapril which was little more protective than placebo (Figure 
14B). 

FIGURE 14A. Mean patient BP at baseline and during treatment 
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At the least, these data, along with the better protection with amlodipine than with valsartan in the 
VALUE trial (Julius et al., 2004a), will likely keep CCBs in the therapeutic barrel. 

Can the Goal Be Too Low? 

The presence of a J -curve, a reduction in the risk until a critical level of BP is reached and then a 
rise in risk as that level is broached, looks more and more likely, but may be mainly due to poor general 
health (Boutite et al., 2002). However, a J-curve has been demonstrated for reductions of diastolic levels 
that start above 90, i.e. combined systolic-diastolic hypertension, and are reduced below 80 (Kaplan, 
2001) and for reductions of diastolic levels that start below 90, i.e. isolated systolic hypertension, and are 
reduced below 65 (Kannel et al., 2004). 

At the least, caution is needed if diastolics go much below those levels, perhaps allowing them to 
rise to safer levels by cutting back on therapy. Nonetheless, many more patients are threatened by too 
little reductions in BP than by too much. 

CONCLUSION 

These 10 problems play a large role in the current inadequate control of hypertension. Until, or if, 
the Polypill (Wald and Law, 2003) really does reduce cardiovascular disease by 80% or hypertension can 
be p1evenled by t;vcn 0arlicr dmg lherapy (Juliuo. et al., 2004), th-.; t>Oluliou:> hereiu mg,gcsled t>huuld help 
improve the management of hypertensive patients. 
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